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Life expectancy in 1800, 1950, and 2015 jsfiwd
Life expectancy in 1800

in the borders of 2015

Eurgpe: 34 years

Amancas: 35 years
Asia: 28 years

Africa; 2

— Historical estimates suggest that up
to at least the year 1800 the life
expectancy for people in all countries

was less than 40 years Global average: 29 years

25 3 40 years 50 years 60 years 70 years

— These historical estimates come with
substantial uncertainty. '
Life expectancy in 1950
in the borders of 2015 ST -
72
68 years
Northem America: 68 years
68 years 2%

A 41 S
sia: 41 years \ ‘-ﬁ > " | 4

41
a9 8
\

e

69 Oceania: 61 years

69+

|Gicbal average: 46 years
50 years 60 years 70 years 80 years 85 years

25years 40 years|
—-— —

Life expectancy in 20] 5

No data

-l

Northern America: 80 years

68 West

¥5
Asia: 72 years

Oceania: 78 years

))

|Global avarage: 71 years ¥
40 years 50 years 60 years 70|years 80 years 85 years’
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Life Expectancy at Birth
Reversal of Established Disease

80

: Over 100,000 Years 78
60
50
i PREVENTION
30
2
10

0

100,000 BC 50,000 BC 2020

Source: Encyclopedia Britannica, Census Bureau, 2010

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



Causes of death, World, 2019

The estimated annual number of deaths from each cause. Estimates come with wide uncertainties, especially for
countries with poor vital registration’ .

Cardiovascular diseases
Cancers

Respiratory diseases
Digestive diseases
Lower respiratory infections
Neonatal disorders
Dementia

Diabetes

Diarrheal diseases

Liver diseases

Kidney diseases

Road injuries
Tuberculosis

HIV/AIDS

Suicide

Malaria

Homicide

Parkinson's disease
Nutritional deficiencies
Drowning

Meningitis
Protein-energy malnutrition
Maternal disorders
Alcohol use disorders
Drug use disorders

Fire

Hepatitis

Poisonings

Conflict and terrorism
Heat (hot and cold exposure)
Natural disasters

3.97 million
2.56 million
2.49 million
1.88 million
1.62 million
1.55 million
1.53 million
1.47 million
1.43 million
1.2 million
1.18 million
863,837
759,028
643,381

Source: IHME, Global Burden of Disease (2019)

Our World
in Data

18.56 million
10.08 million

QurWorldInData.org/causes-of-death = CC BY

1. Civil and Vital Registration System: A Civil and Vital Registration System (CVRS) is an administrative system in a country that manages information
on births, marriages, deaths and divorces. It generates and stores ‘vital records’ and legal documents such as birth certificates and death certificates. =
You can read more about how deaths are registered around the world in our article: How are causes of death registered around the world?
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Traditional CVD Risk Factors
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Rev. Cardiovasc. Med. 2022, 23(8), 288; https://doi.org/10.31083/j.rcm2308288
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https://doi.org/10.31083/j.rcm2308288

Endogenous Pathway (LDL) Reverse Transport Pathway (HDL

Apo B0, C,E

Fatty acids Delivers cholesterol to
cleaved off

1oL tissues that need it or
to other lipoproteins

Fatty acids
cleaved off
Ruptake via

remnant
receptor

Reuptake
via LDL
receptor

FAMILIAL HYg Picks up

cholesterol

. in tissues
Synthesis of

cholesterol
A residual fraction of

LDLs bind low affinity
scaveneger receptors on
macrophages and are
phagocytized.

Reuptake

via remnant

recepto;(

These turn to foam cells FAMILIAL DYSBETA-
and deposit in LIPOPROTEINEMIA
atherosclerotic

plagues. Fatty acids cleaved off

1 Exogenous Pathway (chylomicrons)

Dietary triglycerides, phospholipids and cholesterol
absorbed into enterocytes of the small bowel




Causes of elevated Apo B 4 Big Risk Factors for

Chol Synthesis, Reabsorption, Clearance (LDLr) CAD:
Triglyceride Burden / Insulin Resistance Apo B
| ' Insulin Resistance
Relative numbers of apoB particles @ @ 6} @ @ @ @ HTN
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JAMA Cardiol. 2019 Dec 1;4(12):1287-1295. doi: 10.1001/jamacardio.2019.3780 Ra n d O m I Z a t I O



®
Aortic Valve

Disease/condition

Atherosclerosis Thrombosis Calsification
KIV3—10 £
. Apo(a)

Molecular mass:
300—-800 kDa
High carbohydrate

content: 28%

Lipid-rich
domain

Ki1v2
(multiple copies)

Lp(a) structure & property

KIivVi

Lp(a) concentration (high variability)

: Ethnicity/ Medical :
Genetics e Environment
Race conditions

Gissette Reyes-Soffer. Arteriosclerosis, Thrombosis, and Vascular
Biology. Lipoprotein(a): A Genetically Determined, Causal, and
Prevalent Risk Factor for Atherosclerotic Cardiovascular Disease: A

Regulation

v Scientific Statement From the American Heart Association, Volume:

42, Issue: 1, Pages: e48-e60, DOI:
(10.1161/ATV.0000000000000147) © 2021 American Heart Association, Inc.



Complicated
plaque,
clinical Event

Normal
vessel

Diffuse
intimal
thickening

Atheroma

——
—
-
-
. -

-
-
e

Deposition
of apoB-
containing

lipoproteins Early
atheroma

- Endothelial activation/ | Foam cell formation "~
monocyte recruitment : “fatty streak”

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, 2000]



First Sign of a MI - Sudden Death 50% in men 69% in women
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Myocardial Infarction: Histopathology and Timing of Changes
https://doi.org/10.1177/2374289520976639



https://doi.org/10.1177/2374289520976639

Vascular Smooth Muscle

PDE-5 Inhibitors
Sildenafil

K Taldalafil
Vardenafil

}

Vasodilitation

/

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 Sufficient Nitric Oxide Production Insufficient Nitric Oxide Production

Potassium Nitrate

Normotensive Hypertensive Endothelial dysfunction

Beet ROOt POWder Functional Endothelium Sedentary lifestyle
Oxidation of L-arginine (NOS)

; : _ Poor diet
Reduction of Nitrate to Nitrite
¢ : Mouthwash use
to Nitric Oxide "
Antacid use

Poor oral hygiene



Citrulline Arginine

Omithine
Citrulline ~— ' Grnithine ~——— Arginine Enterocyte
Urea
X I I I X T I | )

- Arginine Blood vessel

. oy &

eNOS
=

acrophage

Citrulline Endothelial cell

Muscle tissue

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.



Liver (mo — flavin-dependent
onooxygenase)

LR N J IIIII.I‘

Microbiota _’

Coronary
Arteries

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

suspected functionally relevant coronary artery disease
(FCAD)

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



Mechanosensing and

mechanotransduction
iinati
. @ Adm
ac., i
T—
Flow-induced  Flow-induced
vasodilatation  NO production
reactive
hyperhemia

Space between blood and vessel wall

/ "~
5‘%\ Leukocyte

mmﬂlﬁ

«

\Endothelial cell - -

Prevention of leukocytes adhesion and extravasation

7“

Shear stress

Direct effect of shear stress
on plasma membrane

Selective permeability barrier

Plasma protein or
macromolecules

l‘\W il Wﬁﬁ"
b

Albumin

Protection Protection Restriction

against  against of high molecular

proteinuria  tissue  weight Dextran
edema acces

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 pm)

Sublingual microscopy c Healthy vascular conditions
« different sublingual positions with intact glycocalyx SO
« automatic quality check for motion, intensity N

and focus

s
<

Video acquisition

« recording of ~20 videos per person

+ acquisition of ~8,000 vascular segments of
10pm length

«+ invalid segments automatically discarded

SOrMmMxX3O

Analysis of RBC kinetics
« radial distribution (penetration into eGC)
+ longitudinal RBC movement (velocity)

Post-hoc automatic process

SDF image with software-
labelled valid and invalid
vascular segements

2 vascular conditions with
damaged g




reatment Reference

Hydrocortisone Chappell et al. 2007, 2009b, 2010 [41, 43, 44]
Chappell et al. 2009a, 2009b, 2010 [42-44]
Marechal et al. 2008 [50]
Bruegger et al. 2008 [45]

Henry and Duling 1999 [13]
chondroitin sulphate

Sulodexide Broekhuizen et al. 2010 [54]

Lidoflazine Flameng et al. 1983 [55]

Albumin Jacob et al. 2006, 2009 [46, 47]
Hydroxethy! starch Rehm et al. 2004; Jacob et al. 2006 [8, 46]
Nieuwdorp et al. 2006 [9]
Eskens et al. 2013 [51]

sil™™
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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

How does PCSK9 work?

Plasma yy »
l.DL %
)
PCSK9 z’j } j
LDLH
Vesicle Lysosomal
; degradation
.
‘ Lipids
CgC
‘e) ‘y(« G Vo
Aminoacids ~ ¢ ¢ ©
PCSK9

:i
Liver cell “ﬁj
Endosome
(acidic environment)

a) Secreted PCSK9 binds to LDLR on the liver cell surface and mediates the
lysosomal degradation of the complex formed by PCSK9 - LDLR - LDL.

How does Inhibitors work?

: N SR e
ML

m “ﬁf i

LDLR LOLR

LOLR
recycling Lipids
"\ﬁ J
' Vesicle K
‘) (LDLR and LDL v
PCSKO dissociation)
Lysosomal
h I} degradation

Endosome

b) In the presence of a monoclonal antibody that binds to PCSK9, the
PCSK9-mediated degradation of LDLR is inhibited, resulting in an increased
uptake of LDL-cholesterol by LDLR as more LDLR are recycled at the cell
surface.

Source: Krahenbihl S, et al. Unmet Needs in LDL-C Lowering:
When Statins Won't Do! Drugs. 2016 Aug:76(12):1175-90



@3/ —» PCSK9DNA  RNaseH mediated degradation

ANN A
b te

" PCSK9 MRNA mRNA antisense -
duplex / @

‘ l LDL
PCSK9 mRNA cleaved by e ”
RISC siRNA complex o= = x_ s
s S
f Sense strand T
Asialoglycoproteinreceptor Antisense strand

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.



Statins - 7% Muscle aches Cholesterol Pool Sizes
Increase in Transaminases

Ins resistance - 0.4% DM?2 9.36 gms = 0.33 0z = ~ 2 tsp mg/kg g/70 kg
Follow HgbA1C, Insulin,

Liver 27.0 1.89
Sl Red blood cells 37.0 2.59
Lipoproteins 20.3 1.42
No Convincing data on negative Peripheral tissues 133.7 9.36
Mitochondrial effects
Zone 2 teSti ng (180_age) Investigators concluded that neither the size nor turnover of these pools was

significantly affected by blood lipid or lipoprotein levels nor by statin

No good data that C0Q10 hel pS treatment, and thus whole-body cholesterol turnover did not correlate with

the usual parameters of atherosclerotic risk

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



Increased synthesis of nitric oxide Improvement of
endothelial dysfunction

Inhibition of LDL-C oxidation

Reduced number and activity of inflammatory cells
Reduced inflammatory response

Stabilization of atherosclerotic plaques



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 llep. 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.



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.

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.



GYR should be

considered for patients
who have a suboptimal
lipid profile despite diet
and lifestyle
interventions (llaB)

Patients not Patients who

indicated for

- are unwilling
statin therapy to take
owing to low statin/any lipid

CVD risk lowering drug
Patients wit Patients with
statin statin

/ intolerance intolerance

and the
drucebo effect

and the

drucebo effect
* RYR may be considered
as part of a supportive
strategy to manage
dyslipidaemias and CV
risk in SAMS likely to
result from the drucebo
\_ effect (IIbC)

¢ In primary prevention,

in pts who are unwilling
to take a statin, RYR is
recommended alone or
in combination with
other available LLTs (IC)

RYR should be
considered as an
alternative approach to
statins in patients with
confirmed statin
intolerance (l1aB)

B




CoQ10
Ubiquinone & Ubiquinol ........

coenzyme Q10,or CoQ10

O CH3 CH3
Patients with heart failure with preserved ejection fraction H3CO Z 2\ CHs
(HFpEF) have few pharmacologic therapies, and it is not 9
known if supplementing with ubiquinol and/or d-ribose H3CO CH3
could improve outcomes. The overall objective of this study © S
was to determine if ubiquinol and/or d-ribose would reduce
the symptoms and improve cardiac performance in patients T¢
with HFpEF. educed
In conclusion, ubiquinol and d-ribose reduced the OH CH3 CHs
symptoms of HFpEF and increased the EF. These findings H3CO = CHs
support the use of these supplements in addition to 9
standard therapeutic treatments for patients with HFpEF. H3CO CH3
on Ubiquinol
Pierce JD, Shen Q, Mahoney DE, Rahman F, Krueger KJ, Diaz FJ, Clark L, Smith C, Vacek J, Hiebert JB. Effects of Ubiquinol coenzyme Q10, or QH

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.



Moderate

LDL PARTICLE NUMBER 1489 1196 826 - 1926 1528

LDL SMALL 368 257 177 - 464

LDL MEDIUM 297 - 447 239
HDL LaRGE 5757 :

APOLIPOPROTEINS

LIPOPROTEIN (a)

Test Name 08/04/2023 01/06/2023 06/16/2022 06/15/2022 03/30/2022 02/01/2022

(Current)
TRIGLYCERIDES -
CHOLESTEROL, TOTAL - 183
HDL CHOLESTEROL -
LDL-CHOLESTEROL - 107 108
CHOL/HDLC RATIO - 3.7 4.5
NON-HDL CHOLESTEROL - 133 149

[ 1489

[ 368

91 72

APOLIPOPROTEIN A1 163 - - -

APOLIPOPROTEIN B - 105 109

HS CRP 2.5 3.0 - 3.0 1.3
FIBRINOGEN ANTIGEN - - 285 - - -
SDMA (Symmetric dimethylarginine) 109 108 - 98 - -
Lr PLA2 AGTIVITY (50 JM 50 :
CLIENT SERVICES: 866.697.8 SPECIMEN: CZ923596Q PAGE 8 OF 12
ite ; ated Quest Diagnostics marks are the trademarks of Quest Diagnostics.
QP ClevelandHeartLab® @ ) Quest m
Mnow your risk. — Yo 4



Bergamot




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.

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

Index Diagnosis

Patient Deaths within 7 Days of ED Treat & Release Discharge

Death Diagnosis

Chronic obstructive
pulmonary disease
(2.7%)

Congestive heart
failure (0.6%)

Pneumonia (1.0%)
Chest pain (4.9%)

Dyspnea (1.9%)

Abdominal pain (4.3%)

Diabetes
complication (1.0%)
Urinary tract
infection (2.9%)

Superficial injury (5.8%)

Back pain (4.9%)

Chronic obstructive
pulmonary disease
(9.6%)

Pneumonia (2.6%)

Acute myocardial
infarction (10.3%)

Atherosclerosis (13.6%)

Congestive heart
failure (3.1%)

| Cardiomyopathy (1.9%)
| Hypertension

complication (3.0%)

Diabetes
complication (6.2%)

Narcotic
overdose (2.3%)

Many-To-One

. Abdominal Pain

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




Front Cardiovasc Med. 2022; 9: 7549009.
Electrocardiogram-Based Heart Age Estimation by a Deep Learning
Model Provides More Information on the Incidence of Cardiovascular

Disorders

A All patients

5 116 1831
01%)  (15%) (16.6%)  (58.9%)

217 asis
(3.4%)  (31.6%) (

41 2207 123
5%) (20.0%) (2.4%)

994 108 0

MAE = 6.90 <] (60.4%)  (12.5%)  (1.0%)  (0.0%)
Diff = -1.03(+/-)8.69

® & ®
Chronological age (y/o) Chronological age (y/o)

c D
Patients without any diseases Patients with one of any diseases

ECG-age (y/o)
ECG-age (y/o)

MAE = 6.86 Ly MAE = 6.95
Diff = -1.69(+/-)8.53 . Diff = -0.24(+/-)8.82

© & ® ® &
Chronological age (y/o) Chronological age (y/o)



@ JAMA Network'

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

AUROC

True-positive rate

T T T 1
0 0.2 0.4 0.6 0.8 1.0
False-positive rate

Deep learning model: AUROC, 0.86 (95% Cl, 0.86-0.87)
Clinical risk factors regression: AUROC, 0.73 (95% Cl, 0.73-0.74)
CHA,DS,-VASc: AUROC, 0.70 (95% Cl, 0.70-0.70)

Figure Legend:

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 CHA;DS;-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.



Advanced Lipid Panel

Lipid Tests
Total Cholesterol
<200 200-240
Direct LDL-C
<100 100-160
HDL-C 42
=50 40-50
Triglycerides 155
<150 150-200
MNon-HDL-C
<130 130-180
ApoB
<80 80-120
sdlLDIL-C
=20 20-40
YesdlLDIL-C 26
=20 20-30 =30 %o

Apod-] 145.7
=160 120-160 <120 mg/dL
Lipid Ratios
TC/HDL-C
<4 A-5
VLDL-C/TG o.29
<02 0.2-0.3 =0.3
ApoB/sApos-l
<06 0.6-0.9
HDL-C/TG 0.27
=05 0.25-0.5 <025




All-Cause Mortality Myocardial Infarction
N =13,015 N =11,365
2,499 Deaths 537 Events

w

~N

Hazard Ratio (95% Confidence
Interval)

o
w

(=]
N

o
=

:
i
:
]

2 2 3 4 5
78 ne 155 193 78 16 155 193
Non-HDL Cholesterol Concentration Non-HDL Cholesterol Concentration

4
ne 155 193
LDL Cholesterol Concentration

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

Increased Phytosterols may
indicate defective ATP
Binding cassette or increased
NP receptors

Phytosterol Supplements may
not be a good idea

O Boston Heart Cholesterol Balance ® Test!

Normalized Value (mol x 100/mmol of Total Cholesterol)
Absolute Value (mg/L) Normalized|Absolute [Notes
Production Markers: LOW Value | Value
Lathosterol [N [ | 72 1.4

90 160
Desmosterol [N | | 41 0.8

70 90
Absorption Markers: HIGH

Beta-sitosterol | | [N 380
100 180
Campesterol | | I 453 9.1
150 260
Cholesterol Balance Score (Production/Absorption) 0.2
Over Absorber Y I | | Over Producer
0.2 0.5 1.1

Interpretation: Increased amounts of Beta-sitosterol and Camlpestarol may indicate an

increase in intestinal absorption of cholesterol. Beta-sitosterol level is very HIGH and

consistent with markedly increased cholesterol absorption @nd'may be associated with

8!evated .L[|)<L—C levels, tendon xanthomas, phytosterolemia, and increased heart
isease risk.

Consideration: Consider lifestyle modification and ezetimibe therapy.




Cholesterol Balance Laboratory Report:
High Cholesterol Production

Desmosterol - Brain Cholesterol
(esp in APOE4)
Lathosterol - Peripheral Chol Syn

< Boston Heart Cholesterol Balance ® Test!

Normalized Value (umol x 100/mmol of Total Cholesterol)

Absolute Value (mg/L) Normalized| Absolute |Notes
Production Markers: HIGH Value | Value
Lathosterol | | I 243 5.4
90 160
Desmosterol | [ T 122 2.7
90 120
Absorption Markers: LOW
Beta-sitosterol NN | | 63 1.5
100 180
Campesterol [ [ | 83 1.9
150 260
Cholesterol Balance Score (Production/Absorption) 3.0
Over Absorber | | | Y Over Producer
0.2 0.5 1.1

Interpretation: Elevated levels of Lathosterol and Desmosterol may indicate an
increased cellular production of cholesterol. Cholesterol Balance Score is very HIGH and
consistent with markedly increased cholesterol production.

Consideration: Consider lifestyle modification and statin therapy.




Polygenic Risk Map

CAD RISK REPORT

RESULTS

RELATIVE RISK OF CAD

CAD POLYGENIC RISK REPORT

Not elevated

Polygenic Risk Score

Risk of Developing CAD (%)

Risk Threshold

3X remainder

)

High

35 40

60 65 70 75 80

SUMMARY
35 o = Lifetime Risk
@ Tested individed
. >3x Increased Risk
Based on the PRS outlined below the  [JESESE .!
relative risk of developing CAD is §
U 251 /
Average. 5 /
x /
& 201 /
E y il
8151 o
0y
/
Not elevated (581" percentile) 5 20 % o5 pox 100

Percentile of PRS

CAD RISK OVER TIME

Everyone’s CAD risk increases with age. The
blue line on the chart shows this increase for a
females with an average PRS. The PRS (orange
line) of the tested individual shows that this
person’s risk rises at around the same rate as
the average (blue line).

POLYGENIC RISK SCORE EXPLAINED

A polygenic risk score (PRS) measures the
component of disease risk from many genetic
variants spread throughout the genome.
Lifetime risk of CAD is calculated by comparing
the tested individual's PRS to a reference
population. PRS above the percentile is
considered high because it confers a greater
than 22% lifetime risk, which is three times the
risk of disease compared to the remainder of
the population. The chart shows how PRS
translates to lifetime risk of coronary artery
disease. This CAD PRS comprises 1,926,521
genome-wide variants.



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

1-Dimension (Charge)
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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

lu- H“ T

‘
12-] H ‘ 'L L ‘ \ﬁ[( W ,:11 3 apoB
o e iz 1o (4 -~ 1..‘ - -

MACE

We do not really
need any Apo B -
most animals do
not have it.
Children have
ApoB <20mg/d|I
Peter Libby
B&WH

If ApoB <30 - no
CAD



Normal Endothelial Function Endothelial Dysfunction

Results: Results:
2.56 1.34
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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 %
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Date of scan Report # Page
Aug 2022 99 1/3

Age 57 Gender Female Referring Physician  Sonographer

Admin

Visualized plaque and atherosclerotic burden assessment

65 0.728 mm 2.57 mm

Vascular Age Carotid Intima-Media Largest Plaque
Vascular age is a measurement of the Thickness Test (C-IMT)

apparent age of your arteries. If your The C-IMT is a measurement of the

vascularage Is higher thanyour, thickness of the innermost two layers of Heterogenous
cf\mnologxcol S8, You may he ot hngher the wall of your carotid artery. An

risk for developing cardiovascular disease. increased thickness indicates the presence

of an atherosclerotic disease process and
vascular inflammation,

Plaques can be soft (highest risk),
heterogeneous (moderate risk) or calcified
(lower risk).

Artery Blockage
Left

No plaque noted No plaque noted

Internal carotid e p ¢ Internal carotid
artery (ICA) 4 artery (ICA)

-
External carotid pUS P A External carotid
artery (ECA) .

No plaque noted

Common carotid
artery (CCA)

Carotid Intima-Media Thickness Test (C-IMT)

The American Society of Echocardiography (ASE) recommends that IMT = 75th percentile is considered high and
Your percentile indicative of increased cardiovascular risk.
H

74> EETEEETTEREITITN
74 Low Medium High




Diseases Associated with Obesity

TYB Atherosclerosis|
iabetes | Dyslipidemial

Muscle loss

Hypertension

SIECHIORIEE Erectile

Dysfunction

Gout

NAFLD / \

: nitive Decline /
Osteoporosis Alzﬁelmer 's Disease

PCOS




Visceral Adipose Tissue

Intrathoracic/Mediastinic
Pericardial

Epicardial

Intraabdominopelvic
Intraperitoneal (omental, mesenteric)

Extraperitoneal

Intraabdominal (retroperitoneal)
Intrapelvic
_ Perivascular

Subcutaneous Adipose Tissue
deep & superficial

Abdominal
Gluteo-femoral
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Heignt Age | Gender | Test Date / Time SEE WHAT YOU'RE MADE OF

Jane Doe Sf05.0in |31 Female | 05.28.2020 07:13

Body Composition Analysis
[ [ Values | Total Body Water | Lean Bady Mass | Waight ]
Inracellular Water 0% 309 64.2

Extracellular Water (b} 24.3 B88.0
Dry Lean Mass (b} 238

Body Fat Mass (b 47.4

Muscle-Fat Analysis

1353

20 40 &0 80 Age

Body Fat - Lean Body Mass Control
Body Fat Mass = 183
Lean Body Mass. + 83
{+) means fo gain fatlean (-] means to lose fatflean
Segmental Fat Analysis
v — | A

Right Arm | 3.3 1b ) ee——| 5600
LeftAmm (3.3 Ib ) —— 58
Trunk {24 (1 ) s 2012,
RightLeg (7.3 Ib }mm— 12
Leftleg | 7.1 I ) i—— 3
Basal Metabolic Rate

1231 keal
Leg Lean Mass

2691
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Whale Body Phase Angle
547

EA LA TR EL LL
ol udp olw #o)S0us| 47 45 7O 62 60
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Vulnerable plaque

4 Macrophages Large lipid core



Necrotic
lipid-rich
core

16% Foam cells

(FC)
1%
FC +infl.

cells
7%

Calcium
8%

—

Fibrous
tissues
68%

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




Calcium deposits

Calcium deposits

Spin: 11
g Tit: -3
i
=
. L3
-

Coronary Calcium Scormg

Marker of fatty deposits (atherosclerosis) in the coronary arteries




Not All Plaque Is the Same. Cleerl

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

A K

LOW-DENSITY-NON- NON-CALCIFIED ALL PLAQUE NON-CALCIFIED (YELLOW) CALCIFIED
CALCIFIED PLAQUE (RED) PLAQUE (YELLOW) TYPES AND CALCIFIED PLAQUE (BLUE)
PLAQUE (BLUE)

HIGH RISK INTERMEDIATE RIS K

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

54



Comparison Report

Compared Current
/ - Cleerly ID: 7616EE30 ) Cleerly ID: COSF9BA1
ALl mm® 10/28/2021 % 112412024

Total Plague Volume (mm?) 269.7 +12% 301.3

b Total Non-Calcified Plaque Volume (mm?) 105.7 -17%

Low-Density - Non-Calcified Plaque
-100%

Volume (mm?)

Total Calcified Plaque Volume (mm?) 164 +30% 2134

CAUTION: Changes in the patient, scanner, and other technical factors between multiple CT scans may impact the accuracy of the comparison reports. Only segments dRCA, R-PDA, R-PLE, LM,
nLAD, dLAD, D1, pCx, LCx, and OM1 were considered, any remaining were excluded from the comparison analysis because of significant differences in image guality, artifacts, stents, or presence

of occlusions, therefore the plague volumes here only represent plague from comparable segments and may be less than plague volumes reported elsewhere.




Heart rate variability

Regular Exercise

Healthy Diet
Connection with others

Stress Management



Continuous Glucose Monitoring
Different people spike to different foods

Glucotypes
Dexcom .
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Inflammatory Biomarkers The progression of atherosclerosis is marked by specific
and the Progression of inflammatory biomarkers, and their levels can be measured to
determine a patient's risk for heart disease and cardiac events.

MPO Troponin T
"?Cmalbc.mln Lp-PLA; ‘ CK-MB

/ —
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CANTOS - Cardiovascular Mortality CANTOS - All Cause Mortality

HR(9s%C) P ; HR (9s%C) P
e v we e Canakinumab, hsCRP 22mg/L  0.99 (0.82-1.21)  0.95 e v e = Canakinumab, hsCRP 22mg/L  1.05 (0.90-1.22)  0.56
e e e we Canakinumab, hsCRP <2mg/L  0.69 (0.56-0.85)  0.0004 m um e = Canakinumab, hsCRP <2mg/L  0.69 (0.58-0.81)  <0.0001
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Inflammation

Genetic and Therap

Y
epigenetic resistance
alterations

Immuno-
Tumour cell suppression

proliferation

Tumour cell
sininal

EMT and Cancer Cellular
invasion stem cell metabolism

Nature Reviews | Immunoloc




Prudent diet

Phytochemicals Omega-3 fatty acids

High dietary fibre, microbiota
accessible carbohydrates, prebiotics

l

Short chain fatty acids

=

Enhanced mucus secretion Increased antimicrobial peptides

Regulated immune response
Oxygen decreased Upregulated tight junctions

Functional intestinal barrier

Functional
barrier
=%

Dietary fibre degrading
gut microbiota

Western diet

High sugar High fat
Emulsifiers

High meat protein
Low dietary fibre

|

Toxic metabolites,
branched chain fatty acids

Hyperglycaemia Toxic bile acids

Enhanced mucus degradation Reduced antimicrobial peptides

Proinflammatory immune response
Oxygen increased Downregulated tight junctions

Dysfunctional intestinal barrier

mucus degrading
gut microbiota




LYON DIET-HEART STUDY xorean oy '
PREDIMED: Primary Prevention of cvD with EJX S
5=0002 ™ Experimental a Mediterranean Diet: Primary End Point

— n . . . .
Control acute myocardial infarction, stroke, or death from cardiovascular causes

Mediterranean” Diet Control diet

without event

Percent

American Heart Association
“Heart Healthy” Prudent Diet

The AHA “Heart Healthy” Prudent diet is promoted by
the current South African Dietary Guidelines
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Lyon Diet-Heart Study. M. de




Adv Nutr. 2021 Mar; 12(2): 363-373. Published online 2020 Oct 1.
doi: 10.1093/advances/nmaal16

PMCID: PMC8009747PMID: 33002104

The Mediterranean Dietary Pattern and Inflammation in Older
Adults: A Systematic Review and Meta-analysis




Mediterranean Diet and Cancer

Relative Risk
Outcome (95% CI) Nstudies
Bladder cancer €@- 0.87(0.77,0.99) 4
Blood cancer 0.94 (0.87, 1.01) 4
Breast cancer 0.94 (0.91, 0.98) 23
Colorectal cancer o 0.83 (0.76, 0.90) 17
Endometrial cancer & 0.67 (0.41, 1.10) 4
Esophageal cancer ‘ 0.64 (0.35, 1.17) 3
Gastric cancer - - 0.70 (0.61, 0.80) 7
Head and neck cancer ’ 0.56 (0.44, 0.72) 9
Liver cancer - — 0.64 (0.54, 0.75) 4
Pancreatic cancer ‘ 0.80 (0.60, 1.06) 4
Respiratory cancer -’- 0.84 (0.76, 0.93) S

0.60 090 1 1.10



Mediterranean diet and cognitive function

Relative Risk %

T R T TR es

Cognitive impairment Mediterranean diet and Chronic Diseases
Mild cognitive impairm aMED

Relative MDS
Mild cognitive impairm MDS

Cognitive impairment

Mild cognitive impairm  outcome Risk (95% CI) NStudies ~ NMedDiet ~ NControl  Reference MDS
Cognitive decline: MCI aMED
Cognitive dysfunction: MDS modified
Change in MMSE (mil¢ ‘ MDS
Change in MMSE (sub Overall mortality 1.00 (0.86, 1.16) Liyanage 2016 MDS
Subjective cognitive fu
Subgroup, DL (I’ = 51.

MDS

CVD mortality 0.59 (0.39, 0.90) Grosso 2015

CHD incidence 0.48 (0.33, 0.70) Becerra-Tomas 2019

Dementia

MDS modified
0.66 (0.48, 0.90) Grosso 2015 MDS

All-type dementia
Dementia Myocardial infarction incidence

Subgroup, DL (I° = 0.0

Composite CVD 0.55 (0.39, 0.77) Grosso 2015

Alzheimer disease

—@-
-@-
Probable dementia  syoke incidence @ 0.64 (047, 0.67) Grosso 2015 aMED
.
-@
Y

Type 2 diabetes 0.70 (0.54, 0.91) Salas-Salvado 2014

Alzheimer disease MDS modified

Alzheimer disease X . MDS
Metabolic Syndrome 0.45(0.32, 0.64) Kastorini 2017

Alzheimer disease MDS

Alzheimer disease Breast cancer 0.41(0.19, 0.88) Toledo 2015 MDS

Alzheimer disease MDS

MDS

Alzheimer disease mol
Subgroup, DL (I° = 0.0

040 060 1 110

Heterogeneity between groups: p = U.
Overall, DL (I’ = 43.7%, p = 0.025) 0.74 (0.65, 0.84)100.00

1T
7.91.2

ity test are from random-effects model




Mediterranean diet and Chronic Diseases

Relative

Outcome Risk (95% Cl) NStudies NMedDiet NControl Reference

Overall mortality ‘ 1.00 (0.86, 1.16) Liyanage 2016
CVD mortality 0.59 (0.39, 0.90) Grosso 2015
CHD incidence 0.48 (0.33, 0.70) Becerra-Tomas 2019
Myocardial infarction incidence

0.66 (0.48, 0.90) Grosso 2015

Composite CVD 0.55 (0.39, 0.77) Grosso 2015

+
_._
Stroke incidence -.— 0.64 (0.47, 0.87) Grosso 2015
_._
_._
A d

Type 2 diabetes 0.70 (0.54, 0.91) Salas-Salvado 2014

Metabolic Syndrome 0.45 (0.32, 0.64) Kastorini 2017

Breast cancer 0.41(0.19, 0.88) Toledo 2015

040 060 1 1.10







Mean Changes in Telomere Length After 5 Years

0.07

0.05

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.

OMEGA-3 (EPA+DHA) INDEX REPORT

RISK
High Moderate Low The Omega-3 Index is associated with a low risk of
(<2.2%) (2.2%-3.2%) (>3.2%) cardiovascular disease because it is in the top population

quartile. The Omega-3 Index categories are based on the top

(75th percentile) and bottom (25th percentile) quartiles of

the reference population. Consumption of foods high in

omega-3 fatty acids (EPA and DHA) or supplements containing
\/ omega-3 fatty acids can increase the Omega-3 Index.

Index <2.2: High
Index 2.2-3.2: Moderate
Index >3.2: Optimal
Test Name In Range Reference Range/Comments
OMEGA 3 AND 6 FATTY ACIDS, PLASMA Lab: EZ
1.4-4.9 %
OMEGA 3 (EPA+DHA) INDEX 6.7H See Note 1
OMEGA 6/OMEGA 3 RATIO 34L 5.7-21.3
EPA/ARACHIDONIC ACID RATIO 03H 0.2 OR LESS
ARACHIDONIC ACID 10.9 5.2-12.9%
1.2-3.9%
DHA 34 See Note 2
Foods High in Omega-3*
Fish Oils Nuts and Seeds Grains and Beans
Salmon ‘Walnut Walnuts Soybeans
Mackerel Soybean Flax seeds Tofu
Sardines Flax Pecans
Swordfish Canola
Bluefish Cod liver
Crab Olive
Cod Sardine
Scallops
* Adapted from http://www.tufts.edu/ ition-infection/hiv/health_omega3.html, March 13, 2012

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

the expressions of inflammatory cellsi{CD4. CD8, CD11b)

the expression of anti-inflammatory genef(TRAF3,PPARA )
- Anti-inflammatory

the expressions of inflammatory cytokines! (TXB2,LTBS,CRP, TNF, IFN-y, IL-18, IL-2, and IL-6)

the metabolites of EPA and DHAT(resolvin E series and resolvin D1)

NADPH oxidasel, COX-derived oxidativel

NO production],endothelial NOS expressiond
antioxadant activity1{(SOD, GPX, CAT and GSH)

Anti-oxidative and improve endothelial function

: d platelet TXAZ!
. Anti-thrombotic effect { the interaction of the TXA2 and PGH2 receptors and platelets]
PODGF-A and PDGF-B mRNAs! and PDGF!L

HRVi vagal tonel

f z X heart ratel cardiac contractile efficiency1

| Anti-arrhythmia and regulating autonomic nerve function

the relative refractory period of the cardiomyocytes!

the amplitude of delayed afterdepolarizations|

attenuate left ventricular hypertrophy and contractile dysfunction (the expression of adiponectint)

i ¢ inhibit the TGF-81 pro-fibrotic pathway
Effect on ventricular remodeling

protect myocytes from cardiac lipotoxicity

phosphorylation of AMPKI, mitochondrial fragmentation!, the expression of Drp1!

VLDLLTGI
Effect on lipid metabolism '—{__

RLPI and post-prandial lipemial

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.
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Coronary Heart Disease

)
> ORIGN19/4) l( No benefit

RCT:Low-dose w-3 P
UFAs (<1 28% reduction in total MESO% reduction in death from
e . VITAL{1g/devitamin D32000 /) } 4pe vedduction in CHD:22% reduction in PCE: .

JEUS(1.8g/d) . 18% reduction in coronary events

o= REDUCEIT(dg/d) | 12% reduction in cardiovascular events

RCT:Migh-dose w-3 | STRENGTHidg/d) | No benefit

PUFAs (>1g/d) '
oIn hyperlipidemia patentis: e e L 0% raduction i atal CHD N banefit n tota CHO
Maybe an adjunctive /
treatment to prevent ~ prospective cohort study: | 13% reduction in all-cause mortality;16% reduction in CVD mortality;
atherosclerosis; Wy 427678 health individual } 8% reduction in M1 Incldence;10% reduction in stroke
more evidence needed...
santi-atherosclerosis anti athesoschrosis |
effects in CHD; VvV \ " plique stabikzation | w-3 Index of 24%
ehigh dose and/or long term ‘ . f
treatment seems more effective " reduction of plaque |

effects in coronary plique |

fs Jary Prevents ’ LN The Alpha Omegaid00ma/d) | No benefit
i

@ OMEMINL63/d) - No benefit

effects in potients postagt | ‘EUS189/d) & 19% reduction in coronary events

REDUCEIT(4g/d)  27% reduction in cardsovascular ovents

846 RCTY/162796 individuss - Fttle 1o no benefit

meta-analyses
U 13 higvequality RCTS/127477 individuals - 12% reduction in the risk of MEEY reduction in CHD death



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

e

Anti inflammatory markers formation:

* Prostaglandins 3 series
* Thromboxanes A3
* Leucotriens BS

* Resolvins * Shelterin protection

* Maresins

* Lipoxins

* |L6r !

* IL10 A

* TGFbeta .

Reduced proinflammatory markers: g =

* 6 . Reduced —

+ CRP \_ Oxidative  /

¢ iu _ < Stressand e

* TNF y lipid N

i “'-’f)eroxidation.-—" o
?giuszka M, Lipinski P, Stqr;yﬁski RR. Effect.of Omega-3 Fatty Acids on | X /'\‘\_ “
elomeres-Are They the Elixir of Youth? Nutrients. 2022 Sep 4 N\

9;14(18):3723. doi: 10.3390/nu14183723. PMID: 36145097; PMCID: [/ b |

PMCO504755

Omega-3
supplementation

Antioxidant effect:

* Reduced NO formation
* ROSscavenging

* Reduced SSBs

-

Direct action on:

* Telomerase active site

* Telomerase transcription

* TERT epigeneticregulation
* Cell proliferation

L4

I

Reduced Telomere
atrition
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glucagon-like peptide-1 receptor agonist
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* N Engl J Med 2023; 389:2221-2232

* CONCLUSIONS

e 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.



Berberine

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


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

Berberine

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/ApoAT1 ratios, while increasing Apo A1, all
of which are improvements in cardiovascular risk
iIndicators.23

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.


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).
Berberine iS pOSSibly 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.

effective for...
' [ 3

: e igh blood pressure. Taking 0.9 grams of berberine by mouth daily along with the
' & ® High blood Taking 0.9 f berberine b h daily al ith th

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.



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 plague 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.



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.
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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)



Photobiomodulation therapy is defined as the utilization of non-ionizing
electromagnetic energy to trigger photochemical changes within

F rO n t Ca rd i Ova S C M e d . cellular structures that are receptive to photons.

Mitochondria is particularly receptive to red and near-infrared (NIR)
2 2 1 ° ° ? 4 photons. At the cellular level, visible red and near infrared light energy
) ° ° are absorbed by mitochondria, which perform the function of producing
ATP

HF HF + LED-Red The key to this entire process is a mitochondrial enzyme called

= 25 * cytochrome oxidase ¢, a chromophore, which accepts photonic energy
§ 20+ & of specific wavelengths when functioning below par.
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L TC, LDL-C, triglycerides
T HDL-C

{ Blood pressure ' ! Inflammation (CRP)

T Endothelial function : ,._".j_.;-; Sty Antioxidant
T NO bioactivity ; L ROS

Sauna bath |
(Heat therapy)

‘ ! Arterial stiffness

T Arterial compliance

' d Intima media thickness

T Cardiorespiratory function




Reduced

CRP

LDL

Tgd
Markers of
Plague
Instability

Whole-Body Cryotherapy Decreases the Levels of
Inflammatory, Oxidative Stress, and Atherosclerosis
Plague
Mediators Inflamm. 2018; 2018: 8592532.
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Amazoning Health Care

You do your shopping at home
- why would you not do your
healthcare at home?
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Cardiovascular disease is a multi-

faceted problem which requires a

multifaceted and multidisciplinary
approach.
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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/



Early atherogenesis Established atherosclerosis

Endotheial

Necrotic core

Proliterating smooth
muscle cell

Macrophage (foam cell)
Beneficial effects of HRT Altered biology of HRT

4 Vasodilation { Inflammatory activation v ER expression, function

1 Nitric oxide * Nitric oxide s

+ Endothelin v CAMs . _

4 Cox-2 + MCP-1, TNF-a T Infammatorn; adivaion

{ Lesion progression 4 Plaque instability
* Nitric oxide ¥ Platelet activation + MvP
+ Inflammatory | VSMC proliferation T Neovascularization
cell adhesion

v LDL oxidation/binding

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.



Do hormones play a role in women’s
heart health?

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.”

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.
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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 OH
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.
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Integrated Effects of Menopausal Hormonal Treatments - KEEPS

Brain

Both o-CEE & tE2:
+ Neutral effect on cognition
+ | Hot flashes

* Improved sleep

CEE only:

+ | Anxiety & depression
tE2 only:

+ | Deposition B-amyloid
+ 4Libido

Both 0-CEE & tE2:
+ Neutral effect on CIMT

+ No significant differences in
coronary artery calcification

+ Maintained bone mineral
density

Metabolism

Both 0-CEE & {E2: + Sexual function:

+} HOMA-IR Tlubrication, | pain
CEE only:

MAYO

(] + 1 HDL; | LDL



In general, KEEPS data provide reassurance
regarding the efficacy and safety of these specific
doses of oCEE (0.45 mg/day) or tE2 (50 pg/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: 370345|Lﬂ| O
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 plague 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

Incidence %

Association of Age at Menopause With Incident Heart
Failure: A Prospective Cohort Study and Meta-Analysis

" Ageeal :"fﬁ":::‘;e These results provided evidel_wce
0| — 48 vour ~ that egrly age at menopause is
— 255 years | associated with a modestly
& - greater risk of HF. Identification
30 of women with early menopause
offers a window of opportunity
= to implement interventions that
i will improve overall
cardiovascular health during the
04

45 50 55 60 65 70 75 80 85 90 postmenopausal years.

Attained age (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

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.

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.



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.

AARRARAA

TESTOSTERONE LEVEL

18BAGE | 20AGE | 30AGE | 40AGE | 50AGE | 60AGE | 70AGE | 80AGE

Barrientos G, Llanos P, Basualto-Alarcon 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 Iin 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)



Tissue Thermogenesis » Systemic Vascular Resistance
Hyper /Hypo (1500-1700 dyn/sec/cm®)

T15-20% + 5-8% Hyper / Hypo
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Factors that inhibit proper
production of thyroid
hormones

m Stress

® [nfection, trauma, radiation,
medications

® Fluoride (antagonist to iodine)

= Toxins: pesticides, mercury,
cadmium, lead

® Autoimmune disease: Celiac

Factors that increase
conversion of T4 to RT3

= Stress

® Trauma

m Low-calorie diet

® Inflammaton (cytokines, etc.)
= Toxins

= Infections

® Liver/kidney dysfunction

m Certain medications

RT3 and T3 compete for binding sites

LI

Factors that contribute
to proper production of
thyroid hormones

= Nutrients: iron, iodine,
tyrosine, zing, selenium
vitamin E, B2, B3, B6, C, D

Factors that increase
conversion of T4 to T3

» Selenium

= Zinc

Factors that improve
cellular sensitivity to
thyroid hormones

» Vitamin A
» Exercise

® Zinc



New-Onset Heart Failure in the Setting of T4-
Conversion Disorder

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.



= Being clinical about finding the appropriate
cupplements

=2 Licten to cymptome and matching it with lab
levels, not looking at them as independent
concerng

=D Monitor nutrient levele and editing cupplements
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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