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Life Expectancy at Birth

This deal got us age-related diseases, their accumulation and bad quality of life

Reversal of Established Disease

PREVENTION



Every 30 seconds someone dies of heart disease



Rev. Cardiovasc. Med. 2022, 23(8), 288; https://doi.org/10.31083/j.rcm2308288

https://doi.org/10.31083/j.rcm2308288




JAMA Cardiol. 2019 Dec 1;4(12):1287-1295. doi: 10.1001/jamacardio.2019.3780

Causes of elevated Apo B
Chol Synthesis, Reabsorption, Clearance (LDLr)
Triglyceride Burden / Insulin Resistance

4 Big Risk Factors for 
CAD:
Apo B
Insulin Resistance
HTN
Smoking

All Data link ApoB 
with ASCVD:
Epidemiological
Clinical Trials
Mendelian 
Randomizatio



Gissette Reyes-Soffer. Arteriosclerosis, Thrombosis, and Vascular 

Biology. Lipoprotein(a): A Genetically Determined, Causal, and 

Prevalent Risk Factor for Atherosclerotic Cardiovascular Disease: A 

Scientific Statement From the American Heart Association, Volume: 

42, Issue: 1, Pages: e48-e60, DOI: 

(10.1161/ATV.0000000000000147) © 2021 American Heart Association, Inc.



T1  - Hyperglycemia and Endothelial Dysfunction in Atherosclerosis: 
Lessons from Type 1 Diabetes
10.1155/2012/569654 International journal of vascular medicine



“Atherosclerosis is a 
multifocal, smoldering, 
immunoinflammatory 

disease of medium-sized 
and large arteries fuelled 

by lipids.” 
[Falk, 2006]



Myocardial Infarction: Histopathology and Timing of Changes
https://doi.org/10.1177/2374289520976639

First Sign of a MI - Sudden Death 50% in men 69% in women

https://doi.org/10.1177/2374289520976639


Acad Dermatol Venereol, Volume: 33, Issue: 3, Pages: 497-503, First published: 13 July 2018, DOI: (10.1111/jdv.15180) 



Nitric Oxide Supplements
Arginine may not be the best option anymore. Research may not have caught up though

Other options:

L-Citrulline 
Potassium Nitrate
Beet Root Powder



Park HY, Kim SW, Seo J, Jung YP, Kim H, Kim AJ, Kim S, Lim K. Dietary Arginine and Citrulline Supplements for Cardiovascular Health and Athletic Performance: A Narrative 

Review. Nutrients. 2023 Mar 3;15(5):1268. doi: 10.3390/nu15051268. PMID: 36904267; PMCID: PMC10005484.



Gut microbiota-dependent metabolite trimethylamine N-
oxide (TMAO) and cardiovascular risk in patients with 

suspected functionally relevant coronary artery disease 
(fCAD)

Clin Res Cardiol. 2022; 111(6): 692–704



Sophie Dogné. Arteriosclerosis, Thrombosis, and Vascular Biology. 

Endothelial Glycocalyx as a Shield Against Diabetic Vascular 

Complications, Volume: 38, Issue: 7, Pages: 1427-1439, DOI: 

(10.1161/ATVBAHA.118.310839) © 2018 American Heart Association, Inc.



Glycocheck
A side-stream dark field camera visualizes passing red blood 

cells (RBC) by emitting stroboscopic green light in the 
sublingual microcirculation. 

The dedicated Glycocheck software then estimates the 
dynamic lateral RBC movement into the glycocalyx, which is 

expressed as the perfused boundary region (PBR; in µm)



Rhamnan Sulfate

Glucosamine SulfateChondroitin Sulfate



SCIENCE ADVANCES 16 Jul 2021 Vol 7, Issue 29



Helen Hobbs in early 2000’s 
discovered a group with a 
mutation in PCSK9 Gene -
less PCSK9 - less 
degradation of LDLR 
LDLc-10-20mg/dl, no CAD
No increase of other 
diseases - Cancer, DM2, 
Dementia

Another group -
hyperfunctioning gene -
reduced LDLR , increased 
LDLc & CAD - form of FH 



Reindert F. Oostveen. Arteriosclerosis, Thrombosis, and Vascular 

Biology. New Approaches for Targeting PCSK9: Small-Interfering 

Ribonucleic Acid and Genome Editing, Volume: 43, Issue: 7, Pages: 

1081-1092, DOI: (10.1161/ATVBAHA.122.317963) © 2023 American Heart Association, Inc.



Cholesterol is essential for Life
Smith-Lemli -Optz Syndrome:
Microencephaly, death

Statins - 7% Muscle aches
Increase in Transaminases

Ins resistance - 0.4% DM2
Follow HgbA1C, Insulin, 

CGM

No convincing data on negative 
Mitochondrial effects
Zone 2 testing (180-age)
No good data that CoQ10 helps



Statin Pleiotropy

Increased synthesis of nitric oxide Improvement of 
endothelial dysfunction
Inhibition of free radical release
Decreased synthesis of endothelin-1
Inhibition of LDL-C oxidation
Upregulation of endothelial progenitor cells
Reduced number and activity of inflammatory cells

Reduced inflammatory response
Reduced levels of C-reactive protein
Reduced macrophage cholesterol accumulation
Stabilization of atherosclerotic plaques
Reduced production of metalloproteinases
Inhibition of platelet adhesion/aggregation Reduced 
thrombogenic response
Reduced fibrinogen concentration
Reduced blood viscosity



Red Yeast Rice



Red yeast rice preparations have been shown to be safe and effective in 
improving lipid profiles, and, to some extent in reducing the risk of 

cardiovascular events. Red yeast rice should not routinely be used in 
the place of conventional treatments (statins, ezetimibe and PCSK9 
inhibitors) for which higher-quality long-term outcomes data exist. 

However, in specific situations (statin intolerance, patients with 
dyslipidaemia ineligible for statin therapy, strong patient preference), the 

use of red yeast rice may be considered. When recommending a red-
yeast rice product to patients, it is important to ensure that the product 

has been produced according to the principles of GMP, to ensure 
consistency of dose of the active ingredient, and the absence of harmful 

contaminants

Banach M, Catapano AL, Cicero AFG, Escobar C, Foger B, Katsiki N, Latkovskis G, Rakowski M, Reiner Z, Sahebkar A, Sikand G, 
Penson PE, On Behalf Of The International Lipid Expert Panel Ilep. Red yeast rice for dyslipidaemias and cardiovascular risk reduction: A 
position paper of the International Lipid Expert Panel. Pharmacol Res. 2022 Sep;183:106370. doi: 10.1016/j.phrs.2022.106370. Epub 
2022 Jul 25. PMID: 35901940.

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/dyslipidemia


Some red yeast rice products contain a contaminant 

called citrinin, which is toxic and can damage the 

kidneys.

In a 2021 analysis of 37 red yeast rice products, only 

one had citrinin levels below the maximum level 

currently set by the European Union. 



Li P, Wang Q, Chen K, Zou S, Shu S, Lu C, Wang S, Jiang Y, Fan C, Luo Y. Red Yeast Rice for Hyperlipidemia: A Meta-Analysis of 15 
High-Quality Randomized Controlled Trials. Front Pharmacol. 2022 Jan 17;12:819482. doi: 10.3389/fphar.2021.819482. PMID: 

35111069; PMCID: PMC8802088.

Red Yeast Rice for Hyperlipidemia

RYR at 200–4800 mg daily appears to be a safe and 
effective treatment for hyperlipidemia, effectively 
regulating blood lipid levels with an exceptional impact 
on TG. 

Looking forward, high-quality clinical trials with longer 
observation periods are required to evaluate the efficacy 
and safety of RYR as a long-term medication.





CoQ10
Ubiquinone & Ubiquinol

Pierce JD, Shen Q, Mahoney DE, Rahman F, Krueger KJ, Diaz FJ, Clark L, Smith C, Vacek J, Hiebert JB. Effects of Ubiquinol 
and/or D-ribose in Patients With Heart Failure With Preserved Ejection Fraction. Am J Cardiol. 2022 Aug 1;176:79-88. doi: 
10.1016/j.amjcard.2022.04.031. Epub 2022 May 27. PMID: 35644694; PMCID: PMC9576187.

Patients with heart failure with preserved ejection fraction 
(HFpEF) have few pharmacologic therapies, and it is not 
known if supplementing with ubiquinol and/or d-ribose 

could improve outcomes. The overall objective of this study 
was to determine if ubiquinol and/or d-ribose would reduce 
the symptoms and improve cardiac performance in patients 

with HFpEF. 

In conclusion, ubiquinol and d-ribose reduced the 
symptoms of HFpEF and increased the EF. These findings 

support the use of these supplements in addition to 
standard therapeutic treatments for patients with HFpEF.





Bergamot



Huang Y, Tocmo R, Nauman MC, Haughan MA, Johnson JJ. Defining the Cholesterol Lowering Mechanism of Bergamot (Citrus 
bergamia) Extract in HepG2 and Caco-2 Cells. Nutrients. 2021 Sep 10;13(9):3156. doi: 10.3390/nu13093156. PMID: 34579033; 

PMCID: PMC8469228.

In the present study, we investigated bergamot fruit extract (BFE) and its 
principal components (neoeriocitrin, naringin, neohesperidin, melitidin, and 
brutieridin) for their ability to regulate cholesterol levels in HepG2 and Caco-
2 cells. 

An increase in AMP-kinase phosphorylation was observed in BFE and 
neohesperidin-treated cells. In Caco-2 cells, brutieridin exhibited a 
significant reduction in cholesterol uptake and decreased the level of 
Niemann-Pick C1 Like 1, an important cholesterol transporter. Taken 
together, our data suggest that the cholesterol-lowering activity of 
bergamot is distinct from statins. We hypothesize that BFE and its 
principal constituents lower cholesterol by inhibiting cholesterol 
synthesis and absorption.





BMJ Quality & Safety, 22 Jan 2018, 27(7):557-566

In the United States, between 10,000 and 50,000 heart attacks are missed per year at emergency departments (EDs). 



Front Cardiovasc Med. 2022; 9: 754909.

Electrocardiogram-Based Heart Age Estimation by a Deep Learning 
Model Provides More Information on the Incidence of Cardiovascular 

Disorders



Date of download:  12/14/2023
Copyright 2023 American Medical Association. 

All Rights Reserved.

From: Deep Learning of Electrocardiograms in Sinus Rhythm From US Veterans to Predict Atrial Fibrillation

JAMA Cardiol. 2023;8(12):1131-1139. doi:10.1001/jamacardio.2023.3701

Deep Learning Model Performance Compared With Clinical Risk Factor ModelsPerformance of deep learning model on all 
electrocardiograms held out from the model training compared with predicting atrial fibrillation using a clinical risk factors model 
(age; sex; history of heart failure; diabetes; cerebrovascular accident, transient ischemic attack, or thromboembolism; prior
myocardial infarction; peripheral vascular disease; and chronic kidney disease) or the CHA2DS2-VASc (congestive heart failure, 
hypertension, age, diabetes mellitus, prior stroke or transient ischemic attack or thromboembolism, vascular disease, age, sex 
category) score. AUROC indicates area under the receiver operating characteristic curve.

Figure Legend: 



Advanced Lipid Panel



Clinical Therapeutics/Volume 44, Number 8, 2022
Original Research

Apolipoprotein B Displays Superior Predictive Value
Than Other Lipids for Long-Term Prognosis in

Coronary Atherosclerosis Patients 



Cholesterol Balance 
Laboratory Report:

High Cholesterol Absorption

Not for Distribution

Not for Distribution

Increased Phytosterols may 
indicate defective ATP 
Binding cassette or increased 
NP receptors
Phytosterol Supplements may 
not be a good idea



Cholesterol Balance Laboratory Report:
High Cholesterol Production

Desmosterol - Brain Cholesterol
(esp in APOE4)

Lathosterol - Peripheral Chol Syn



Polygenic Risk Map



Boston Heart HDL Map®: “For every 1 mg/dL increase in apoA-I in 
very large α-1 HDL there is a 26% reduction in CVD risk.” 1

1Asztalos et al. Arterioscler Thromb Vasc Biol. 
2003;23(5):847-852.
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APO B - Biomarker & 
Causally related to 
ASCVD

May go back to a 
time when we 
energy deprived -
good for us until 100 
years ago

We do not really 
need any Apo B -
most animals do 
not have it.
Children have 
ApoB <20mg/dl
Peter Libby 
B&WH
If ApoB <30 - no 
CAD



In a study of 528 patients with high risk for CV events 
over 5 years, the EndoPAT reactive hyperemia index 

(RHI) was measured before and after coronary 
angiogram.4 The RHI, brain natriuretic peptide (BNP), 

and CV score by SYNTAX were independent risk 
predictors for all future CV events such as MI, CV 

death, unstable angina, ischemic CVA, coronary artery 
bypass graft, CHF, and PAD. When RHI was added to 
FRS, BNP, and SYNTAX, the net reclassification index 

was significantly improved by 27.5 %















Erling Falk et al. J Am Coll Cardiol 2006; 47:C7-C12.





Not All Plaque Is the Same. Cleerly.

54

L O W  R I S KH I G H  R I S K INTERMEDIATE R I S K

Transforming plaque type is the only trackable approach to personalizing heart attack prevention.

It’s not just about identifying the presence of plaque. Determining the amount and type of atherosclerosis 
(plaque) present enables earliest diagnosis and precision treatment possible. 

PLAQUES THAT LOOK DIFFERENT BEHAVE DIFFERENTLY.

LOW-DENSITY-NON-
CALCIFIED PLAQUE (RED)

NON-CALCIFIED 
PLAQUE (YELLOW)

ALL PLAQUE 
TYPES

NON-CALCIFIED (YELLOW) 
AND CALCIFIED 
PLAQUE (BLUE)

CALCIFIED 
PLAQUE (BLUE)

Apo B <40 





Regular Exercise
Healthy Diet
Connection with others
Stress Management









Am J Clin Nutr. 2004 Apr;79(4):682-90. doi: 10.1093/ajcn/79.4.682.
Increase in intranuclear nuclear factor kappaB and decrease in inhibitor 
kappaB in mononuclear cells after a mixed meal: evidence for a 
proinflammatory effect
Patients were given an egg-muffin and sausage-muffin and 2 hash browns, 
which contained 910kcal, 81g carbohydrate, 51g fat, and 32 g protein over 15 
min.





Triglycerides - proxy for insulin 
resistance - carb reduction

Saturated Fats raise Apo B
Worst are tropical oils (Coconut or 
Palm - C18)

Saturated Fats also inhibit the 
sterol Binding protein in the liver 
resulting in fewer LDLR





Adv Nutr. 2021 Mar; 12(2): 363–373. Published online 2020 Oct 1. 
doi: 10.1093/advances/nmaa116
PMCID: PMC8009747PMID: 33002104
The Mediterranean Dietary Pattern and Inflammation in Older 
Adults: A Systematic Review and Meta-analysis











Mean Changes in Telomere Length After 5 Years

-0.05

-0.02

0.

0.02

0.05

0.07

Exp
Group

Control
Group

p<0.004

Ornish D et al. Lancet Oncol. 2013;14(11):1112-20.



Omega-3 fatty acids
Low levels of EPA and DHA (Omega-3 Index) are 

associated with early-onset coronary atherosclerosis.

Bittner, D.O., Goeller, M., Zopf, Y. et al. Early-onset coronary atherosclerosis in patients with low levels of omega-3 fatty acids. Eur J 
Clin Nutr 74, 651–656 (2020). https://doi.org/10.1038/s41430-019-0551-5



The Effects of Fish Oil on Cardiovascular Diseases: 

Systematical Evaluation and Recent Advance

Liao J, Xiong Q, Yin Y, Ling Z, Chen S. The Effects of Fish Oil on Cardiovascular Diseases: Systematical Evaluation and Recent 
Advance. Front Cardiovasc Med. 2022 Jan 5;8:802306. doi: 10.3389/fcvm.2021.802306. PMID: 35071366; PMCID: PMC8767101.





Effect of Omega-3 Fatty Acids on Telomeres—Are They the Elixir of Youth?

Ogłuszka M, Lipiński P, Starzyński RR. Effect of Omega-3 Fatty Acids on 
Telomeres-Are They the Elixir of Youth? Nutrients. 2022 Sep 
9;14(18):3723. doi: 10.3390/nu14183723. PMID: 36145097; PMCID: 
PMC9504755.



Sleep Duration and All-Cause Mortality: A Systematic Review and Meta-
Analysis of Prospective Studies
Sleep. 2010 May 1; 33(5): 585–592.

• Both short (≤6 hours/day) and long (≥8 
hours/day) sleep durations increase the risk of 
mortality compared with sleep of 7 hours/day

Simple 7 (8):
Smoking
Healthy Diet
Weight
Cholesterol
Blood Pressure
Blood Glucose
Physical Activity
(Sleep)





Semaglutide and Cardiovascular 
Outcomes in Obesity without Diabetes

• N Engl J Med 2023; 389:2221-2232

• CONCLUSIONS

• In patients with preexisting cardiovascular disease and 
overweight or obesity but without diabetes, weekly subcutaneous 
semaglutide at a dose of 2.4 mg was superior to placebo in 
reducing the incidence of death from cardiovascular causes, 
nonfatal myocardial infarction, or nonfatal stroke at a mean 
follow-up of 39.8 months.

glucagon-like peptide-1 receptor agonist



Berberine is a plant alkaloid derived 

from roots, rhizomes, and stem bark 

of several plants with a historical use 

in various ancient medicines.

From: Advances in Molecular 

Toxicology, 2017

Berberine

https://www.sciencedirect.com/science/article/pii/B9780128125229000051
https://www.sciencedirect.com/science/article/pii/B9780128125229000051


Berberine

Xia LM, Luo MH. Study progress of berberine for treating cardiovascular disease. Chronic Dis Transl Med. 2016 

Jan 12;1(4):231-235. doi: 10.1016/j.cdtm.2015.11.006. PMID: 29063012; PMCID: PMC5643735.

BBR has been recognized as being capable of 
decreasing cardiovascular risk through reducing 
oxidative stress, low-density lipoprotein (LDL), 

triglycerides, and insulin resistance and improving the 
mood.22 A multicenter randomized trial showed BBR 
reduced LDL-c levels as well as total cholesterol/HDL-
c and ApoB/ApoA1 ratios, while increasing Apo A1, all 

of which are improvements in cardiovascular risk 
indicators.23

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5643735/#bib22
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5643735/#bib23


● Canker sores. Applying a gel containing berberine can reduce pain, redness, 

oozing, and the size of canker sores.

● Diabetes. Taking berberine by mouth seems to slightly reduce blood sugar levels in 

people with diabetes.

● A digestive tract infection that can lead to ulcers (Helicobacter pylori or H. 

pylori). Adding berberine by mouth to multiple medications that are typically used to 

treat this condition might work as well as other accepted treatments for this 

condition. These other treatments also use multiple medications.

● High levels of cholesterol or other fats (lipids) in the blood (hyperlipidemia). 

Taking berberine by mouth, alone or with other ingredients, might help lower total 

cholesterol, low-density lipoprotein (LDL or "bad") cholesterol, and triglyceride levels 

in people with high cholesterol.

● High blood pressure. Taking 0.9 grams of berberine by mouth daily along with the 

blood pressure-lowering drug amlodipine reduces blood pressure better than taking 

amlodipine alone in people with high blood pressure.

● A hormonal disorder that causes enlarged ovaries with cysts (polycystic ovary 

syndrome or PCOS). Taking berberine by mouth might lower blood sugar, improve 

cholesterol and triglyceride levels, reduce testosterone levels, and lower waist-to-hip 

ratio in people with PCOS.

Berberine is possibly 

effective for...



Effective management of atherosclerosis progress and 
hyperlipidemia with nattokinase: A clinical study with 1,062 

participants
Front Cardiovasc Med. 2022; 9: 964977. Published online 

2022 Aug 22.

Nattokinase (NK), known as a potent fibrinolytic 
and antithrombotic agent, has been shown to 

have antiatherosclerotic and lipid-lowering 
effects.

A significant reduction in the thickness of the 
carotid artery intima-media and the size of the 

carotid plaque was observed.



Niacin in Patients with Low HDL Cholesterol 
Levels Receiving Intensive Statin Therapy

List of authors.

The AIM-HIGH Investigators*
There was no incremental clinical benefit from the 

addition of niacin to statin therapy during a 36-month 
follow-up period, despite significant improvements in 

HDL cholesterol and triglyceride levels.



Anti-Remodeling Effects of Rapamycin in 
Experimental Heart Failure

Effect of mTOR inhibition with rapamycin on 
pathologic remodeling in established HF

PLoS One. 2013; 8(12)

Sirolimus (Rapamycin) is the product of the bacterium Streptomyces hygroscopicus 
originally found in a soil sample from Easter Island, also known as “Rapa Nui.” Because 
of this history, sirolimus has been marketed as rapamycin and has been found to be an 
effective immunosuppressant as well as antiproliferative agent.



Front Cardiovasc Med. 
2021; 8: 753664.

Photobiomodulation therapy is defined as the utilization of non-ionizing 

electromagnetic energy to trigger photochemical changes within 

cellular structures that are receptive to photons.

Mitochondria is particularly receptive to red and near-infrared (NIR) 

photons. At the cellular level, visible red and near infrared light energy 

are absorbed by mitochondria, which perform the function of producing 

ATP

The key to this entire process is a mitochondrial enzyme called 

cytochrome oxidase c, a chromophore, which accepts photonic energy 

of specific wavelengths when functioning below par.





Whole-Body Cryotherapy Decreases the Levels of 
Inflammatory, Oxidative Stress, and Atherosclerosis 

Plaque
Mediators Inflamm. 2018; 2018: 8592532.

Reduced
CRP
LDL
Tgd
Markers of 
Plaque
Instability





Intermittent Fasting
N Engl J Med 2019; 381:2541-2551





Cardiovascular disease is a multi-
faceted problem which requires a 
multifaceted and multidisciplinary 

approach.



Coraeon.com
Functionalheart.com
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Questions?



Hormones and Cardiovascular Health

Hormones may influence many pathways in the 
cardiovascular system, which includes the heart and 

blood vessels. While hormones play a key role in 
maintaining cardiovascular health, high levels of some 
hormones can contribute to cardiovascular disease.

Hall ME, Yanes L, Long RC, et al. Hormones of the Cardiovascular System. [Updated 2015 Feb 6]. In: Feingold KR, 
Anawalt B, Blackman MR, et al., editors. Endotext [Internet]. South Dartmouth (MA): MDText.com, Inc.; 2000-. Available 
from: https://www.ncbi.nlm.nih.gov/books/NBK279096/



Pamela Ouyang, Erin D. Michos, Richard H. Karas,

Hormone Replacement Therapy and the Cardiovascular System: Lessons Learned and Unanswered Questions,

Journal of the American College of Cardiology,

Volume 47, Issue 9, 2006, Pages 1741-1753, ISSN 0735-1097,

https://doi.org/10.1016/j.jacc.2005.10.076.



Estrogen is protective of the heart in the pre-menopausal years—it 

relaxes the arteries and promotes good cholesterol. “But as 

menopause approaches, estrogen declines, and we see more 

cardiovascular risk factors, such as high cholesterol and hypertension, 

in women,” Dr. Spatz says. “The incidence of heart disease in women 

starts going up around age 65—about 10 years later than in men—

and that’s likely due to the lingering positive effects of estrogen.”

Do hormones play a role in women’s 

heart health?

When prescribed properly, estrogen is considered mostly safe and may 
help lower cardiovascular risk, but only in women younger than 60 or 
who are less than 10 years into menopause and do not have heart 
disease.

https://www.yalemedicine.org/conditions/menopause
https://www.yalemedicine.org/conditions/high-cholesterol
https://www.yalemedicine.org/conditions/hypertension


The Kronos Early Estrogen Prevention Study 

(KEEPS): what have we learned?
Miller VM, Naftolin F, Asthana S, Black DM, Brinton EA, Budoff MJ, Cedars MI, Dowling NM, Gleason CE, Hodis HN, Jayachandran M, Kantarci K, Lobo RA, 

Manson JE, Pal L, Santoro NF, Taylor HS, Harman SM. The Kronos Early Estrogen Prevention Study (KEEPS): what have we learned? Menopause. 2019 
Sep;26(9):1071-1084. doi: 10.1097/GME.0000000000001326. PMID: 31453973; PMCID: PMC6738629.

Effect of menopausal hormone therapy on arterial 

wall echomorphology: Results from the Early 

versus Late Intervention Trial with Estradiol (ELITE)
Karim R, Xu W, Kono N, Sriprasert I, Li Y, Yan M, Stanczyk FZ, Shoupe D, Mack WJ, Hodis HN. Effect of menopausal hormone therapy on arterial wall 
echomorphology: Results from the Early versus Late Intervention Trial with Estradiol (ELITE). Maturitas. 2022 Aug;162:15-22. doi: 10.1016/j.maturitas.2022.02.007. 
Epub 2022 Mar 17. PMID: 35474254; PMCID: PMC9232990.





In general, KEEPS data provide reassurance 
regarding the efficacy and safety of these specific 

doses of oCEE (0.45 mg/day) or tE2 (50 µg/day), both 
with oral progesterone (200 mg/day for 

12 days/month), for women who may be considering 
use of MHT to reduce postmenopausal symptoms. 

As with any randomized clinical trial, the results may 
not be generalizable to patients outside the study 

population, such as older women or those at higher 
cardiovascular risk. 



“The protective role of estrogen in cardiovascular 
diseases is associated with a decrease in fibrosis, 
stimulation of angiogenesis and vasodilation, 
enhancement of mitochondrial function and reduction in 
oxidative stress”

Ryczkowska K, Adach W, Janikowski K, Banach M, Bielecka-Dabrowa A. Menopause and women's cardiovascular health: is 

it really an obvious relationship? Arch Med Sci. 2022 Dec 10;19(2):458-466. doi: 10.5114/aoms/157308. PMID: 37034510; 

PMCID: PMC10074318.



Menopause is now listed as a female-specific CVD risk 
factor per the American Heart Association

By following women over the MT, SWAN documented 
sharp increases in total cholesterol, low-density 

lipoprotein cholesterol (LDL-C) and apolipoprotein (Apo)B 
levels within a 1-year interval surrounding the FMP (final 
menses period).72 Importantly, the menopause-related 

acceleration in LDL-C was associated with greater risk of 
carotid plaque later in life in a follow-up analysis.

El Khoudary SR, Greendale G, Crawford SL, Avis NE, Brooks MM, Thurston RC, Karvonen-Gutierrez C, Waetjen LE, Matthews K. The menopause transition and 
women's health at midlife: a progress report from the Study of Women's Health Across the Nation (SWAN). Menopause. 2019 Oct;26(10):1213-1227. doi: 

10.1097/GME.0000000000001424. PMID: 31568098; PMCID: PMC6784846.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6784846/#R72


Association of Age at Menopause With Incident Heart 

Failure: A Prospective Cohort Study and Meta‐Analysis

These results provided evidence 
that early age at menopause is 
associated with a modestly 
greater risk of HF. Identification 
of women with early menopause 
offers a window of opportunity 
to implement interventions that 
will improve overall 
cardiovascular health during the 
postmenopausal years.

Appiah D, Schreiner PJ, Demerath EW, Loehr LR, Chang PP, Folsom AR. Association of Age at Menopause With Incident 
Heart Failure: A Prospective Cohort Study and Meta-Analysis. J Am Heart Assoc. 2016 Jul 28;5(8):e003769. doi: 
10.1161/JAHA.116.003769. PMID: 27468929; PMCID: PMC5015298.



What about men?

Role of androgens in cardiovascular pathology

Chistiakov DA, Myasoedova VA, Melnichenko AA, Grechko AV, Orekhov AN. Role of androgens in cardiovascular pathology. Vasc 
Health Risk Manag. 2018 Oct 15;14:283-290. doi: 10.2147/VHRM.S173259. PMID: 30410343; PMCID: PMC6198881.

Androgenic steroid hormones act through genomic and non-genomic 

mechanisms and significantly influence the function of ECs (Endothelial 

cells) and their progenitors. These hormones are involved in the regulation 

of the vascular tone, proliferation, mobility, adhesion, and anti-thrombotic 

properties of vascular endothelium. Androgens also participate in important 

pathogenic mechanisms such as atherogenesis and vascular inflammation. 

Many studies indicate that androgens play a vasculoprotective role through 

the anti-inflammatory, anti-apoptotic, and vasodilatory actions on 

endothelium and VSMCs (vascular smooth muscle cells) and recruitment of 

epithelial progenitor cells, EPCs essential for vascular repair.



In the context of human disease relevance, androgen 
deficiency treated with testosterone prescriptions at 

physiological concentrations has been associated with lower 
cardiometabolic risk and treatment outcomes.

Barrientos G, Llanos P, Basualto-Alarcón C, Estrada M. Androgen-Regulated Cardiac Metabolism in Aging Men. Front Endocrinol 
(Lausanne). 2020 May 15;11:316. doi: 10.3389/fendo.2020.00316. PMID: 32499759; PMCID: PMC7243157.



The prevalence of cardiovascular mortality is higher in men than in age-
matched premenopausal women. Gender differences are linked to 

circulating sex-related steroid hormone levels and their cardio-specific 
actions, which are critical factors involved in the prevalence and features 

of age-associated cardiovascular disease. 

In women, estrogens have been described as cardioprotective agents, 
while in men, testosterone is the main sex steroid hormone. The effects of 
testosterone as a metabolic regulator and cardioprotective agent in aging 

men are poorly understood. With advancing age, testosterone levels 
gradually decrease in men, an effect associated with increasing fat mass, 

decrease in lean body mass, dyslipidemia, insulin resistance and 
adjustment in energy substrate metabolism. 



Thyroid Health

- Approximately one-fourth of overtly hypothyroid patients have reversible, 
predominantly diastolic, hypertension. Indeed, blood pressure and TSH levels have 
been correlated, even within the reference range

- Increases in plasma homocysteine levels have been reported in overt hypothyroidism 
and, in some studies, with subclinical hypothyroidism

- In some studies, subclinical hypothyroidism has also been associated with other risk 
factors for ASCVD, including a hypercoagulable state, increased carotid intima-media 
thickness, decreased flow-mediated vasodilation and nitric oxide availability, and 
higher high-sensitivity C-reactive proteins levels

(We measure all of these markers in our patients)







Providers should be mindful of patients who may have T4-conversion 

disorder, as low T3 is a strong prognostic predictor of death in patients 

with heart disease. Further research is warranted in discovering the 

pathophysiology in which T4-conversion disorders manifest. With this, 

optimal thyroid hormone therapy may be tailored for these individuals 

and improve their quality of life. By sharing this case, we aim to aid 

providers with their differential diagnoses and bring to light a potential 

area of further investigation.

Chan N, Pak K, Guo A, Singla P, Sayegh M. New-Onset Heart Failure in the Setting of T4-Conversion Disorder. Cureus. 2022 
May 15;14(5):e25024. doi: 10.7759/cureus.25024. PMID: 35712337; PMCID: PMC9197626.

New-Onset Heart Failure in the Setting of T4-

Conversion Disorder



➔Being clinical about finding the appropriate 
supplements
➔Listen to symptoms and matching it with lab 

levels, not looking at them as independent 
concerns
➔Monitor nutrient levels and editing supplements 

as appropriate 
➔Monitor Thyroid Health
➔Monitor Hormone Health



Cardiovascular disease is a multi-
faceted problem which requires a 
multifaceted and multidisciplinary 

approach.
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