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Chad Oler, ND
Correcting Cardiovascular Disease:

Using Advanced Assessments to Address

Clinical Takeaways

How CVD develops and the scope of the problem
The role that dyslipidemia plays in the developme %/ -

of atherosclerosis and CVD s Q7

Identifying and addressing dyslipidemia to improx /<

CV health - W
Functional testing, diet, supplemental support & lifestyle
therapies

Implementing these strategies with you patients
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Biochemistry: Focus on Concepts

Mechanisms are important el
Practitioners need to know they are known * el .
Not important to know them thoroughly SISOy = .

You should understand basic concepts “= - T
Communication with practitioners/patients . = .~
Protocol modification for specific cases . e o S

Facilitate Action

Avoid jargon
We want them to act NOW!

INACTION
[@ CHANGES

THiNGS ‘

Be a translator/facilitator:

Decipher mechanisms into concepts and
descriptions your practitioners can use to
understand and implement these strategies

www.naturalpathhealthcenter.com 2
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Cardiovascular Disease (CVD)

Leading cause of death in US & globally
In US, over 941,000 deaths/year (2022)
1 of every 3 deaths in US
2500 people die of CVevery day
Average ofl death every 33 seconds
CVD kills more people than all cancers & accidental deaths
combined (#2 & #3 causes of death)
Most common conversation patients have with clinicians
Focus on managing glucose, blood pressure, {MQHDLC and
total cholesterol with Rx

Not working

Woolf SH, Aron L. US health in inter
EStruchR, et al. Primary
Burke LE, et al. Compliance with cai

ter lives, poorer health: National Academies Press; 2013.
h 2013;368:1271290.
areview of the research. Mefesided. 1997;19:23263

CVD: Incidence and Risk

48.6% of US adults have CVD

By 2050, 61%% of the US adult population is projected to
have some form of CVD ,

13% of 2840yo have CVD
40% of 4060yo have CVD
70% of 6680yo have CVD
85% of people over 8@o have CVD

Risk increases with age, however: ‘. |
4 ol

Benjamin EJ, et al. Heart Disease and Stroke Statisticsd 2019 Update: A Report From the American Heart Association; Circulation Volume 139, Number 10

National Center for Health Statistics and National Heart, Lung, and Blood Institute.

Benjamin EJ, Blaha MJ, et al. Heart Disease and Stroke Statisticsd 2017 Update: A Report From the American Heart Association. Circulation. 2017;135(10):e146-e603.
Go AS, Mozaffarian D, et al. Heart Disease and Stroke Statisticsd 2013 Update: A Report From the American Heart Association. Circulation. 2013;127(1):e6-e245.
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Incidence of Cardiac Events

Chad Oler, ND
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Age, y Age,y Age,y

have it BEFORE age 65

Almost 25% of cardiac events in men <54 years old!
Early prevention is the key

JAMA Cardiol. 2016;1(4):4984. doi:10.1001/jamacardio.2016.0991

50% of men who are going to have a cardiac event will

1/3 of women will have theifttardiac event before age 65

Sudden Death and CVD

~40% of people that have a heart attack die

Kannel WB, Sorlie P, McNamara PM. Prognosis after initial myocardial infarction: the Framingham study. Am J Cardiol. 1979 Jul;44(1):53-9.
Tsao CW, et al. Heart Disease and Stroke Statisticsd 2022 Update: A Report From the American Heart Association. Circulation, Volume 145, Number 8
Brunzell JD, et al. Lipoprotein in patients with risk:
Thaulow E, et al. Initial clinical presentation of cardiac disease in asymptomatic men with silent ischemia and

Initial presentation in ~35% of cases of CVD is sudden death

report from the American Diabetes Association and the American College of Cardiology Foundation. J Am Coll Cardiol 2008;51:1512i 24.
coronary artery disease (the Oslo Ischemia Study). Am J Cardiol. 1993 Sep 15;72(9):629-33,

www.naturalpathhealthcenter.com
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Death due to CVD is Increasing in Young Adults

SUDDEN DEATH MORTALITY RATE HAS INCREASED
~28% FROM 1992020 FOR ADULTS AGED-29

Distribution of sudden cardiac death among early adults, aged 25
to 44 years

SINCE 2012, HEART FAILURE MORTALITY RATES
HAVE INCREASED:

906% FOR THOSE < 45 YEARS OLD

385% FOR THOSE AGED-43

B | Age stratified &y €t 285 v
NORTHEAST 8] ® <45y 45t064y @265y

16.6% 800
(n=1,746)

\]

MIDWEST
16.4%
(n=1,712)

usted mortality, per 100000

"seseeses .."..
L5 *eoeee

Age-adj

1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021

Year

cident event among pa atients with coronary ai n e @ | umsmagmx oooooo lar Diseases, (2025).
Youn gAd ults, Journal of the morican i n, 14,1, (2024
: An Analysis o2 Lar arge US Databases. Soumal Hh ; Ametcan H

ciation; Volume 14, Number

We Need to Act - NOW

Based on recent data, 50% of your patients, as well as 50% of your (adul
fnengs and family currently have some form of C¥most of them just
AlT160 ETi x EO UAOS

#6$ EOT 60 EOOO A AEOAAOA 1T &£ ACET ¢{
who have a cardiac eventike a heart attack or strokehave it BEFORE
age 65.

7R EAOA O AAOAE OEEO AAOIg¢haAcdA A (
for 35% of people, the very first symptom they have is sudden death.
40% of people that have a heart attack die.

Based on the latest statistics, people should have testing done beginning
in their 20s, 30s and 40s.

10
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Cardiovascular Disease Continuum

The Cardiovascular Disease Continuum

Athe mbosis

55 Of MusClo el Asrtrythmias

\

Remodeling Sgesd;n
al

Ventricutar
Déatation

y

Heart Failure/
Secondary Stroke

End-Stage
Heart Diseasa/
Brain Damage

Cardio- /
g AscUla

ShanthiMendis PekkaPuska BoNorrving; World Health Organization (2011). Global Atlas on Cardiovascular Disease Prevention and Control (PDF). World
Health Organization in collaboration with the World Heart Federation and the World Stroke Organizationzif. 3
heart

Figure adapted from: hitp:/A aremed
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CVD is Preventable & Reversible

90% of CVD is preventable/reversible
You just need the right keys

CVD deaths
Need to target atherosclerosis

Progression of Atherosclerosis

"B Stenosis
< ’Thrmnhnsis

Flying arrows picture from www johnlund.com

Coronary artery disease and strokes account feB@% of

McGill HC, McMahan CA, Gidding SS (March 2008). *Preventing heart disease in the 21st century: of the D of in Youth (PDAY) study". Circulation. 117 (9): 1216i 27.
McNeal, Catherine J.; Dajani, Tala; Wilson, Don; et al. " in youth: and obstacles to prevent premature atherosclerotic cardiovascular disease”. Current Atherosclerosis Reports. 12 (1): 20i 28

12
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Key Event in Development of Atherosclerosis

Key event is damage to the endothelium caused by:
Dyslipidemia
Hypertension
Diabetes
Toxins (i.e., components of cigarette smoke
All lead to Nitric Oxide Dysregulation

Brunzell JD, Davidson NfurbergCD, et al. Lipoprotein in patients with risk: report from the AmericaeDtaisetiation and the American College of Cardiology Foundation. J AnCafiol2008;51:151224.
Thaulow, Erikssen), Sandvik L, et al. Initial clinical presentation of cardiac disease in asymptomatic men with silent coronary artery disease (the Oslo Ischemia Study).Gardibl 1993 Sep 15;72():623.
Kadar A, Glasz T. Development of atherosclerosis and plaque biology. Cardiovasc Surg. 2001 Apr9(2):109-21

Gimbrone MA, Garcia-Cardefia G. Cell Dysfunction and the of Circulation research. 2016;118(4):620-636

Davignon J, Ganz P. Role of D in Circulation. 2004;109:111-27-111-32.

13

Nitric Oxide Dysregulation:

Fundamental Cause of Endothelial Dysfunction

Cardiovascular CSW Webinar, July 17
risk factors . . .
NO Limits: Nitric Oxide &

Organlc nitrates

Hypercholesterolemia PKC The Future of
Hypertension \ Elevated angtolensln 1] Cardiovascular Care
Cigarette smoking [Diabetes | https://cswchiro.org/
\ / rrrrrr
Upregulation of N . = O
NADPH oxidase(s) . L-Arg + c@ﬁ -
rac. i
1 NO

NADPH

Peroxynitrite

Y= - formation - ¥
N i ==
Oxidative damage E> . :

to eNOS and/or BH,

Increased 02 ;
oxidative stress

SEOOOA G RAIT UAR %I AT OEAT EAI EOOEA / @EAA 301 OEAOA EI 6ACAmM AOXKBED®AAOAd &Oi i -AOOAI O - Al
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Addressing the Causes of CVD
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Cholesterol Is Essential for Life

#EIT 1 AOOAOI 1T EO A |1 EDE i /EAO(

OAOU AAI T ET OEA Al "= " AEA(
%OOAT OEAT Ai i PITAT O T/ =i 1AI
001 OEAAG A OEAEOU AT A (=~ AOOO/
2AO0DI 1 OEAT A E O 1Al AO,L = AOI A
%l AAT AO 1 OOOEAT 66h ETOITTAO O xAOOA
I AET T AOOAOI ", 1T ‘g EA

What Cholesterol Is and Does

Cholesterol is a precursor of:
Steroid hormones (Estrogens, progesterone, testosterone, cortisol, DHEA

Cholesterol

18
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What Cholesterol Is and Does

Cholesterol is a precursor of:

Steroid hormones (Estrogens, proqesterone testosterone,
cortisol, DHEA) 5

...‘.J e

Y.

Bile acids (fat digestion) Yo g . P
Vltamln D oY \Cho\csrcro\ = A \V\tammD

Important for the metabolism/use of Vit A, D, E & K
Cholesterol is used to build/maintain myelin sheath
Cholesterol helps the body repair and modulate the
inflammatory process

Cholesterol plays a important role in immune function
and the toxic effects of microorganisms

Cholesterol is vital for brain health

Feingold KR, Grunfeld C. Lipids: a key player in the battle between the host and microorganisms. Journal of Lipid Research. 2012;53(12):2487-2489.

19

Cholesterol Transport

Some cells/tissues need more cholesterol than they can make
Some cells (liver/gut) are net exporters of cholesterol
Body needs to be able to traffic cholesterol

Does so through circulatory system

Huff T, Boyd BJialall. Physiology, Cholesterol. [Updated 2023 Mar 6] StatPearlsfinternet]. Treasure Island (FLStatPearlsPublishing; 2025 Jan.

www.naturalpathhealthcenter.com N M
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Lipoprotein Particles

Transport cholesterol &
triglycerides through

Apolipoprotein

AT HDL) or B.100 circulatory system
(VLDL &LDL) .
N To tissues that need them
3 riglyceriade . )
Shatestersl Eter £l : To liver for removal/recycling
sy eV Phospholipid Contain Apolipoproteins

Determine functionality of
lipoprotein particle

21

Lipoprotein Families

ApoA Famil ApoB Famil
0 ApoB concentration mber of all atherogenic LP particles
HOL
Q Q © ¢ ¢ ¢ "¢ "¢ ¢
©
c Apo : Y )
@ o8 1Dk VL‘DL

ApoB Family: VLDIP, LDL-P, IDI-P, RLPP, Lp(a)
Potentially atherogenic
ApoAFamily: HDEP

Potentially antiatherogenic N
The cholesterol in all of these particles is the sameN” N\

22
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How Did We Get Here?

ET T AOOAOT 1T AAPT OEOO &1 O1 A E
AO EXi E®i AT O EI
i EDEDEA GRUBDIT OFf
AET 1 AOOAKA QO MO EAGA
|

Leibowitz, JO. The history of coronary heart di iversity of California Press; Berkeley and Los Angeles: 1970. p. 227
Fredrickson DS, Levy RI, Lees RS. Fat transpor eins - An integrated approach to mechanisms and disorders. N. Engl. J. Med. 1967; 276:32i 44. 94i [03,
Gofman JW, Delalla O, Glazier F, et al. The serum lipoprotein transport system in health, metabolic disorders, atherosclerosis and coronary heart disease. Plasma. 1954a; 2:413i 484,

23

Lipid Hypothesis

Mid-Stage
Atherosclerosis

Cholesterol on artery walls

24
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Lipoproteins vs. Cholesterol

Cholesterol

30AT AAOA AET ILAOOAOI I 2700

P, . Standard cholesterol tests IR B

$EOOT AEAOCA | E DdsO cholesterol YE AT A G
- AAOOOAO OEA AEIT 1 A6GAOI -1 OEAA

417 OA1 AET 1 AOOGAOI I

Not thiS—'{ Lipoproteins

($#

25

Standard Cholesterol Testing Misleading

Y® | £ PATDBPI A OEAO BAIOGHDS, MMz EA /
AET 1 ACOZQIPIPCT A $

&OAT ET CEAl (AAOBI 3 QOACT EOGHOOAA EI

- 01 OEPI A 2EOE &AAORY ORERGAIOMRd OET 1T 4 0EAIT 1

30AT AAOA AET T AOOAOI T OAOOO 4
bAT P11 A OEAO AOA EECE OEOE 1 /
AOAT 00
What are standard cholesteral

tests missing?

Sachdeva et al. Am Heart J 2009;157:111-117.e2.
Kannel et al. Am Heart J 1992;124:768-774.
Wilson et al. Circulation 1998;97:1837-1847.

26
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Fasting Lipid Panel

Component
LIPID PROFILE
CHOLESTEROL 126 <200 mg/dL i |
TRIGLYCERIDE 79 150 mg/dL Cholesterol <200 | 200-239 | 240
mg/dl mg/di | mg/di
! 4
HDL 43 =/=40 mag/dL Triglycerides <150 150-199 | 200-499
mg/dl mg/di | mo/di
LDL CALCULATED 67 <100 mg/dL HOL 80 3545 <35
CHOLESTEROL/HDL 2.9 <5.0 _Cholesterol  mo/di | mofdt | mofdl
LOL 60-130 130-159 | 160-189
cholesterol mg/dl mo/d | mg/di
Cholesterol/ 40 50 | 6.0
HOL ratio ! ‘

A4# DHZ26,3BH 3 H $,
&OEAAANGAGE T ZA dP%4 '$7T
# Al AOI mOA® 4+ OYH' T

Martin SS, Blaha MJ, Elshazly MB, et al. Friedewald-Estimated Versus Directly Measured Low-Density Lipoprotein Cholesterol and Treatment Implications. J Am Coll Cardiol. 2013;62(8):732-739.
doi:10.1016/j jacc.2013.01.079.

Otvos JD. of h by nuclear magnetic resonance spectroscopy. Clin Cardiol 1999;22(6 Suppl):1121i 7.
FriedewaldWT, Levy RI, Fredrickson DS. Estimation of the ofdensity in plasma, without use bétpreparative ultracentrifuge. Clin Chem. 1972 Jun;18(6)SGR

27

Issues with the Friedewald equation

%OOEI AOAO 6, $, OOECI UAAOEAAC
In reality, it varies between-22

Especially important when TG high (>150 mg/dL)

Metabolic syndrome, insulin resistance, diabetes
~225 MILLION people in the US

Inaccurate
Underestimates LDi# j OT 1 O A6 #A1 A |, $,
Underestimates CVD risk, especially as4G

McNamara JR, Cohn JS, Wilson PWF, Schaefer EJ. Calculated values for low-d lipoprotein in the of lipid and coronary disease risk. Clin Chem 1990;36:36-42
Warnick R, Knopp RH, Fitzpatrick V, Branson L. Estimating low-d lipoprotein by the equation is adequate for classifying patients on the basis of nationally recommended cutpoints. Clin Chem 1990;36:15-19

Martin SS, Blaha MJ, Elshazly MB, et al. Friedewald-Estimated Versus Directly Measured Low-Density Lipoprotein Cholesterol and Treatment Implications. J Am Coll Cardiol. 2013;62(8):732-739. Otvos JD. Measurement of triglyceride-rich
lipoproteins by nuclear magnetic resonance spectroscopy. Clin Cardiol 1999;22(6 Suppl):I121i 7.

28
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Why Cholesterol Panels are Misleading

TC =VLDIC + LDEC + HDLC
Calculated LDLC =T@ (HDL-C + TG/5)
Lumps together: IDL, RLPp(a) & various LDL

A Non-HDL-C = cholesterol content of all atherogenic LP particles RLP & VLD
(non-HDL-C = total cholesterol — HDL-C) L

—r—

All have different atherogenic properties

Does not provide accurate information about the actual number of
potentially atherosclerotic particles present

ContoisJH, McConnell JRSethiAA, et al. Apolipoprotein B and Cardiovascular Disease Risk: Position Statement from the AACC Lipoproteins and Vascs#ar(@issian Working Group on Best Practices. Clinical Chemistry Mar 2009, 55-(@9%07

Martin SS, Blaha MEIshazIyMB, et al FriedewaldEstimated Versus Directly Measured Lddensity Lipoprotein Cholesterol and Treatment Implicatiodsim ColCardiol 2013;62(8):73239.0tvos JD. of by nuclear
magnetic resonance spectroscopy. OBardiol1999;22(6 Suppl):II27.

Chad Oler, ND

H &

Why Cholesterol Panels are Misleading

Lipoproteins vs. Cholesterol

Atherogenic lipoproteins, not the cholesterol they contain, are the
actual cause of atherosclerosis
Cholesterol is a surrogate marker
Provides a crude estimate for atherogenic lipoproteins in ~50% of population
Correlation vs. causation
LDL-C Calc does NOT accurately reflect atherogenic lipoproteins for
~50% of the population
Inaccurate
Greatly underestimate CVD risk

# and size of LDL, VLDL, RU(a) and HDL particles are important

Otvos J. Why Cholesterol Measurements May be Misleading about Lipoprotein Levels and Cardiovascular Risk. Technical Summary: J Lab Med 2002;26(11/12): 544-550.

30
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Standard Lipid Panels are Insufficient (;;

Standard lipid panels do not provide the information you need to
make clinical decisions

Yom T £ DAT DI A OEAO EAOA A&holeskedOO A
(LDL-C<100 mg/dL)
LDL-C Calc does NOT accurately reflect atherogenic lipoproteins for ~50%
of the population
Inaccurate
Greatlyunderestimat€VD risk for a large portion of the population
Especially those with metabolic syndrome, insulin resistance;diabetes, T2D

Atherogenic lipoproteins, not the cholesterol they contain, are the actual
cause of atherosclerosis

We need to identify the # and size of LDL, VLDL, RlgPa) and HDL patrticles

31

Atherosclerosis Development

§ Monocyte
Lp(a)..O 5

a Fibrous Plaque
LDL v v » MCP-1
®0 "’ mCSF

o o
o
1°0 o

P-selectin

T-lymphocyte ’ 5 Formation
Damaged
Endothelium

2 Fatty Streak
Foam CeIIs
° ° ° —> o : o % %

LDL .
Ox|d|zed LDL 0 o o Growth SMC
Factors
i @ lA fo) Migration and
‘ C{ P@a 3 Proliferation
___Internal Elastic Lamina

S - =

Madamanchi NR, Vendrov A, Runge MS. Oxidative Stress and Vascular Disease. Arteriosclerosi

Cell Apoptosis
and Death

is, Thrombosis, and Vascular Biology. 2005;25:29-38.

32
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Lipoprotein Particles Determine Atherosclerosis

Progression

Monocyte
Lpa) e 5
Pla)e a Fibrous Plaque
P-selectin

L o « v r MCP-1
=2 Fatty Streak @
FM *
o
CE o—» o o %o %
LDL . Cell Apoptosis

7 mCSF
Lp(a). Ox1dlzed LDL 0 o o Growth A C and Death
i Q,, lA a 93&0 3 Factors Nggo?go::,:’d
Internal Elastic Lamina \ to g
D

Thrombus
Formation

T-lymphocyte

Madamanchi NR, Vendrov A, Runge MS. Oxidative Stress and Vascular Disease. Arteriosclerosis, Thrombosis, and Vascular Biology. 2005;25:29-38.

33

Cardiovascular Disease

Many factors lead to this eruption

We have control over most of them
ONENCOH,

34
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Lipoprotein Metabolism

=———————%|Adipose &

. e Fms —— | Other tissues
LDL
Apo B-100

CETP Peripheral
Tlésues Liver

Apo A-1

HDL2b
HDL Enters
Reverse Cells &

HDL3
Cholesterol : :
Transport LCAT LCAT Arterial Intima Na:;int

CETP = Cholesteryl ester transfer protein

Brewer HB Jr FojaoCi®méaciahasi grliefnisdanycel iopfophioghei ns and the devel opment of @hh: msnm nrgo sd @s skeftotaen sproatee nd 2 AR 1O WB )L K4 Kad e
Raj maBac PoChowi ePdzy Ritter JM. LDL particle size: an import gasaz)mgzsaag Br sh Journal of Clinical Pharmacology
buchNohHA hnadu Cholesteryl ester transfer protein (CETP)2 ambez J¢7&@y and CETP inhibitors. Molecules and cells.

35

Lipoprotein Metabolism

O4EA AT AU EAO A 110 1T £ AEEE
cholesterol. We can take advantage of this fact to alter
cholesterol metabolism if and as necessary to overcome
almost any imbalance in thls process so that we can prevent §
OAOAOOA

4

36
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Outdated Paradigm

/1T Adg OAOEAT OO EAOET C A ZEAAO(
AET 1T AOOAOIT 1
.Axg (Al £ OEA PAOEAT OO EAOEI
CSAET T AOOAODT |
7TEAO 1T OEAO OEOE AZA£AAOTI OO0 OET (¢

Apolipoprotein B-100 (ApoB-100)

ApoB-100 is synthesized in the liver

Major structural component of VLDL, IDL, LDL dru{a)
particles

Plays major role in how LDL is delivered to cells
One ApoB per VLDL, IDL, LDL]p(a) particle
Very accurate measure of all atherogenic lipoprotein particles

o ApoB-100
® "9 “@ ¢ ¢ ¢
. o -y

38
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Why high ApoB-100 (or LDL-P#) Is Harmful

Low ApoB100 High ApoB100
e 4 Y T |
A i g . e . 4

Getty ImagesiStockphoto - ' '

ApoB and Risk Assessment

Greatly improves evaluation of CVD risk assessment and of
therapeutic action
Especially important for:

Males, those over 6%0, smokers

People with metabolic syndrome, high HBL, high triglycerides,
larger waist circumference and/or low total cholesterol
People taking statin medications

Statins reduce LDIC to a much greater extent than LER,ApoBor other
atherogenic lipoproteins

Kim BJ, Hwang ST, Sung KC, et al. Comparison of the between serum 8 and serum lipid distributions. Clin Chem. 2005 De;51(12):2257-63
Rizz0 M, Berneis K. The clinical relevance of low-density-lipoproteins size modulation by statins. Cardiovasc Drugs Ther. 2006;20:205i 217

Despres JP, Lemieux I, Salomon H, Delaval D. Effects of versus in the treatment of dyslipidaemic patients with low plasma HDL-cholesterol levels: a 12-week randomized trial. J Intern Med.
2002;251:490 i 499,

40
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ApoB-100/LDL Particle Number

081 AAOOOAIT &hHolestefolay ndt,accurately

reflect the true burden of atherogenic particles, especially in

those with the typical lipoprotein abnormalities of

cardiometabolic risk (CMR): increased triglycerides, low HDL

AET 1 AOOAOI T AT A ET AOAAOAA 1 (
ACC/ADA consensus statement 2008

CMRz cardiometabolic risk

i $8 AO Ais O, EPIiDOi OAET (AT ACAI AT O EI DAOEAI 00 BEDEOAGOAGOIT ADABEIT EAADE OGRA Ail | HAEBHAOL Al KAOAT Ak DAOABIOI &

41

G AT U BAAOBIT AT AT A DPOI OPAAKOE
I AA

Xoml ATT O ,$, DAOOEAIT A 1
OEAT ZAPBi | $8O00AO0T 1

L ##T! S AT T OATyarard) OOAOAT AT ON

OA4EAOA EO 11 x AAOAT AAA TN

POl OEAA 11T OA AAAOOAODA \
#AOAET T T CEOOO" EATAO AOA O
tools for the job

42
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Consensus Statements
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Genest J, McPherson R, Frohlich J, et al. 2009 Canadian Cardiovascular Society/Canadian guidelines for the diagnosissatdtrégslipidemia and prevention of cardiovascular disease in the a@gi09 an Tardi 6779
Garber AJ, Abrahamson MJ, Barzilay JI, et al. AACE diabetes

Davidson MH, Ballantyne CM, Jacobson TA, et al. Clinical uility of inflammatory markers and advanced lipoprotein testegfrash an expert panel of lipid specialissClinLipidol 2011;5:3367.

Stone NJ, et al. 2013 ACC/AHA guideline on the treatment of blood to reduce & report of the American College of Cardiology/American Heart Association Task Force on Practice GuiiélingSolCardiol2013.

Catapano AL, Reiner Z, De Backer G, et al. ESC/EAS Guidelines for the he Task Force for the Management Rfslipidaemiasof the European Society of Cardiology (ESC) and the European 011;217:36,
Center for Disease Control and Prevention's Lipid Standardization Program. 2014
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LDL Particle Size & Density

VLDL

vio  VP-

Remnants

IDL

Chylomicron
Remnants

Density, g/mL

60
Diameter, nm

Segrest et al. Atlas of 2 Edition;
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LDL Particle Size & Density

Smaller LDL particles are more atherogenic than larger
LDL particles
Penetrate the arterial wall more easily -
Oxidize more readily
Cause calcification of arteries

LDL Particle size and density matters — A LOT

125 mg/dL 125 mg/dL 125 mg/dL 125 mg/dL

g~ () )-ee-cooe

‘ People with small, dense LBR have a 300% increased risk of coronary heart disqase

46
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LDL particle size/density and CVD risk

Small, dense LDL particles confatrleast a dold higher risk
of CVD compared with large LDL particles

Small, dense LDL particles amt correlate with LDEC levels
Completely missed with standard cholesterol tests

Austin MA, Breslow JL, Hennekens CH, Buring JE, Willett WC, Krauss RM: Low-density lipoprotein subclass patterns and risk of myocardial infarction. JAMA 1998;260:1917-1921.

Lamarche B, et al. Small, dense lowziensity lipoprotein particles as a predictor of the risk of ischemic heart disease in men: Prospective results from the Québec Cardiovascular
n 1997,95: 69i 75

Pravastatin treatment in combined hyperlipidemia: effect on plasma lipoprotein and size. Eur J Clin Pharmacol. 1994;46:2211 224,
ranceschini G, et al. ctively lowers LDL cholesterol in familial combined hyperlipi without changing LDL subclass pattern. Arterioscler Thromb. 1994;14:15691 1575.

Carmena R, Duriez P, Fruchart JC. Atherogenic lipoprotein particles Circulation 2004;109:11127 1lI7.

Nicholls S, Lundman P. The emerging role of in . Semin Vasc Med. 2004:4:187i 195.

LMLYIlIKNmI nR alonen JT, Taskin o MR, Assi
oxidation in asymptomatic members of fa miiel combined hyp rlipidemia fami

ather

tween media thickness and low-density lipoprotein size and susceptibility of low-density lipoprotein to
ies. Stroke 200233 12551 60,
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LDL Particle size/density References

Nordestgaard BG, Nielsen LB. Atherosclerosis and arterial influx of lipoproteinsQ@imr
Lipidol. 1994;4:252257.

Steinberg DParsatharathys, Carew T, Khoo Witztum J. Beyond cholesterol:
Modifications of lowdensity lipoprotein that increase istherogenecity N Engl J Med.
1989;320:918024.

Dejager S, Bruckert E, Chapman MJ. Dense LDL subspecies with diminished oxidative
resistance predominate in combindty/perlipidaemia J Lipid Res. 1993;34:2308.

ribble DL. Lipoprotein oxidation imlyslipidaemia insights into general mechanisms
affecting lipoprotein oxidativedbehaviour CurrOpinLipidol. 1995;6:198208.
MadamanchNR,VendrovA, Runge MS. Oxidative Stress and Vascular Disease.
Arteriosclerosis, Thrombosis, and Vascular Biology. 2005;28329

ParhamiF, et al. Lipid oxidation products have opposite effects on calcifying vascular cell
and bone cell differentiation. A possible explanation for the paradox of arterial
calcification in osteoporotic patientgrteriosclerThrombVascBiol. 1997;17:680687.
TintutY, etalL. Monocyte/macrophage regulation of vascular calcification in vitro.
Circulation. 2002;105:650655.
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HDL Particle Size/Density

VLDL ]
VLDL //,/‘
VLDL

VLDL
Remnants

Chylomicron
Remnants

Density, g/mL

Atherogenic Lipoproteins

Diameter, nm

Segrest et al. Atlas of 2 Edition;
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HDL Particles (HDL-P)

Diverse group of particles

Many antitatherogenic properties
Cholesterol removal from cells & plaques (Reverse Cholesterol Transport)
Inhibit LDL-P oxidation
Promote endothelial repair A

@romotes cholesterol efﬂu)D

Improve endothelial dysfunction L se— -
Anti-thrombotic (prevent blood clots) ¢ Xnmmonmou;/‘>_ _@atiintammaton)
Anti-inflammatory ppennc il T Y vl
Inhibit monocyte binding to endothelium € Aﬂ‘if'be‘*C/;“z o )oY
Increase nitric oxide production Sl . e
> ~¢lIncre b Y
Prevent atherosclerotic lesion progression Vas°°’°‘e°"ve @

Promote atherosclerotic lesion regression s cn D
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HDL Particles (HDL-P) References

Navab, M., Reddy, S., Van Lenten, B. et al. HDL and cardiovascular disease: atherogeatiteanyprotective
mechanisms. Nat Re@ardiol8, 22%232 (2011).

Rye KABursillICA, Lambert G, Tabet F, Barter PJ. The metabolism andath&rogenic properties of HDL. J Lipid
Res. 2009 Apr;50 Suppl(Suppl):S18H.

Lewis G. F., and D. J. Rader. 2005. New insights into the regulation of HDL metabolism and reverse cholester
transport. Circ. Res. 96 12211232.

Negre-SalvayreA., N.Dousset G. Ferretti, T. Bacchetti, G. Curatola, andBIvayre 2006. Antioxidant and
cytoprotective properties of higkdensity lipoproteins in vascular cells. Free Radic. Biol. Med. 4% 1080.

Tso C., GMartinic, W. H. Fan, C. Rogers, K. A. Rye, and P. J. Barter. 2006détighy lipoproteins enhance
progenitor-mediated endothelium repair in micérterioscler Thromb.Vasc Biol. 26 1141149.

Mineo C., H. Deguchi, J. H. Griffin, and P. W. Shaul. 2006. Endothelial and antithrombotic actions of HDL. Cirg
Res. 98 1352364.

Cockerill G. W., K. A. Rye, J. R. Gamble, M. A. Vadas, and P. J. Barter. 1989ndighipoproteins inhibit
C)étgkineinduced expression of endothelial cell adhesion molecudeterioscler Thromb. Vasc Biol. 15 1987

1994.

Murphy, A. J., K. J. Woollard, A. HoangMlikhamedova R. AStirzaker S. P. McCormick, A. T. Remaley, D.
Sviridov, and J. ChiBusting. 2008. HigiDensity Lipoprotein Reduces the Human Monocyte Inflammatory
ResponseArteriosclerThrombVascBiol.

Tangirala R. K., K. Tsukamoto, S. H. Chun, D. Usher, E. Pure, and D. J. Rader. 1999. Regression of atheroscls
induced by liverdirected gene transfer of apolipoproteirntAin mice. Circulation. 100 184¥822.

BadimonJ. J., LBadimon and V. Fuster. 1990. Regression of atherosclerotic lesions by high density lipoprotein|
plasma fraction in the cholesterdéd rabbit. J. Clin. Invest. 85 123241.
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HDL-P are VERY GOOD

O ( $particlesplay a number of important roles in preventing
and REVERSING CVD, Igytust like LDLP z we need to focus
on a specific type of HDQ 6
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HDL Particles (HDL-P)

HDL-P are a better predictor of CVD risk than HDL
HDL-C no longer predictive of CVD after adjusting for HBL
HDL2b particles are an indicator of rate of reverse cholesterol
transport
Indicates how well lipids are removed from cells/macrophages/plaqu
High HDL2b Z CVD risk
Low HDL2b = CVD risk

Mora S, Glynn RJ, Ridker PM. High-density lipoprotein cholesterol, size, particle number, and residual vascular risk after potent statin therapy. Circulation 2013;128:1189-97.

Mackey RH, Greenland P, Goff DC, Jr., et al. High-d lipoprotein and particle carotid and coronary events: MESA (Multi-Ethnic Study of Atherosclerosis). J Am Coll Cardiol 2012;60:508-16.
Morgan J, et al.High-density lipoprotein subfractions and risk of coronary artery disease. Current Atherosclerosis Reports. 2004. 6: pages 359-365.
Iterations of high-density lipoprotein in and combined i Int J Cardiol. 2007. 120(3): pages 331-337.

Reverse Cholesterol Transport (RCT)

LPL HL

. . LDL
Apo B-100 -
a CETP h
"y

HL
LDL
3-4

HDL2b
1 HDL Enters
Reverse HDL3 Cells &

Cholesterol - -
Transport LCAT LCAT Arterial Intima Nascent

HDL

Brewer HB Jr, Fojo S. Cli of high-density and the of : focus on the role of the adenosine triphosphate-binding cassette protein
Al transporter. Am J Cardiol. 2003 Aug 21;92(4B):10K-16K.

Rajman |, Eacho PI, Chowienczyk PJ, Ritter JM. LDL particle size: an important drug target? British Journal of Clinical Pharmacology. 1999;48(2):125-133.
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No “Good” vs. “"Bad” Cholesterol

#ET1 AOOAOI 1T EOI 60 OCIiiT A6 10O
lipoprotein particles

) 060 OEA AEAEAOAT O | EPI POT O/
that confer risk or protection from atherosclerosis & CVD
So, we need to measure the particles & NOT cholesterol

Triglycerides (TG):HDL-C

Ratio of TG:HDIC correlates strongly with incidence and
extent of CVD (ratio > 4)
Best CVD predictor that can be derived from standard lipid testing
Marker of insulin resistance/metabolic syndrome (TG/HDE3)

Can be useful to predict LDL particle size and to some extent particle
number

disease g chlesterol level: a of popt studies. J Cardiovasc Risk. 1996; 2233
are risk factors for major coronary events in ragetemen. Am Cardiol 1996; 77: 1179184.
and acti in the prediction of is¢teamtidisease? Tegear follow-up ofC: Speedwell C Thromb Vas

McLaughlin T, et al. Use of Metabolic Markers To Identify Overweight Individuals Who Are Insulin Resistant. Ann Interd0¢89B02809.
da Luz PL, et al. Comparison of serum lipid values in patients with coronary artery disease at <50, 50 to 59, 60 to783eansl of age. Am Gardiol 2005 Dec 15;96(12):1680Epub2005 Oct 21.
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TG:HDL-C and LDL Particle size

TG:HDL-C ratio can predict particle

size

79% of people with ratio > 3.8 had
increased small, dense LDL particles

81% of those with ratio < 3.8 had

increased large, buoyant LDL particles

Hanak V, et al. Accuracy of the

to high-d

lipoprotein
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ratio for prediction of the low-density lipoprotein phenotype B. Am J of Cardio; 94(2); 219-222.

Miller BD, et al. Predominance of Dense Low-Density Lipoprotein Particles Predicts Angiographic Benefit of Therapy in the Stanford Coronary Risk Intervention Project. Circulation. 1996;94:2146-2153, originally published November 1, 1996.
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Fielding CJ, Fielding PE. Molecular physiology of reverse cholesterol transport. J Lipid Res. 1995;36:211i 28,
Xu Y, Fu M. Alterati

Apo B-100

Reverse
Cholesterol
Transport

of HDL
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HDL Enters
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TG:HDL-C and Particle Number

gy o l\ K
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Explain the difference between LDG: and the LDLP that carry that cholesterol

A high TG:HDLC ratio indicates that they likely have a higher number of small,
dense LDEP, which dramatically increases their risk of CVD

People with small, dense LBR have a 300% increased risk of coronary heart disease

This can be verified with advanced testing for ~$200
Provides the information needed to identify and address issues with blood lipid metabolis

59

Remnant Lipoproteins (RLP-P)

Chylomicron
Remnants

Density, g/mL

O Lp(a) Pro-AFherogerjic Lipoproteins

Anti-Atherogenic Lipoproteins

60
Diameter, nm
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Remnant Lipoprotein (RLP-P)

Apo B-100 . \

a CETP ﬁ

Chad Oler, ND
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Remnant Lipoprotein Particles (RLP-P)

One of the most atherogenic lipoproteins
Initiate and propagate that atherosclerotic process
Can be taken up by macrophages and form foam cells withittrout being oxidized

Dramatically increases the rate of foam cell/atherosclerotic plaque formation
RLPs also induce thrombin generation, which increases the risk of blood clots

RLRP # does NOT correlate with LBC
Often, people with high RLP particles have normal or low DL
NOT accounted for in standard lipid testing
High in 25% of the population
Common in people with metabolic syndrome
~1 in 3 US Adults = 93 million people
¥y RLRP often leads to high blood pressure

DANGER

Kim, J.-Y., Park, J.-H., et al (2011). High Levels of Remnant Lipoprotein Cholesterol Is a Risk Factor for Large Artery Atherosclerotic Stroke. Journal of Clinical Neurology, 7(4), 203i 209.
Fujioka Y, Ishikawa Y. Remnant lipoproteins as strong key particles to atherogenesis. J Atheroscler Thromb. 2009;16:145i 154.

Nakajima K, et al. The oxidative of : The of effects on oxidized LDL and remnant lipoproteins in plasma. Clin Chim Acta. 2006 May;367(1-2):36-47. Epub 2006 Jan 30.
Sane T., Nikkila E. A.. 1988. Very low density lipoprotein in relatives of probands . 8: 2171 226

Grundy S. M., Mok H. Y. 1., Zech L., Steinberg D., Berman M.. 1979. Transport of very low density lipoprotein triglycerides in varying degrees of obesity and hypertriglyceridemia. J. Clin. Invest. 63: 1274i 1283.

Whitman SC, et al. Oxidized type IV hypertriglyceridemic VLDL-remnants cause greater macrophage cholesteryl ester accumulation than oxidized LDL. J Lipid Res. 1998 May;39(5):1008-20.

www.naturalpathhealthcenter.com

31



SMDOFEW W[ ¢ad WE+GUII RIJURD Chad Oler, ND

Lipoprotein (a)

Chylomicron
Remnants

Density, g/mL

60
Diameter, nm

Lipoprotein (a)

Genetic component of CVD
High in 2025% of the population A A8
Small particle that is easily oxidized to cause plaque
Very strong independent risk factor for CVD
Particularly detrimental with- LDL-C,®HDL-C, diabetes,
hypertension,m homocysteine or hssCRP/inflammation

Most detrimental if/when other CVD risk factors are present
Address all other known risk factors and lovigx(a) AMAP

I in patients > or = 65 years of age (The Italian Longitudinal Study on Aging). Am J Cardiol. 2002;89:825-829.
ar Study). Am J Cardiol.2002,89:662-666,

th high global cardiovascular risk. J Am Coll Cardiol.2001;37:434-439.
and women. Arterioscler Thromb Vasc Biol.2000;20:493-499

(a) glycoprotein, and plasma concentrations of Lp(a) in three ethnic groups: evidence for no common "null" allele at the apo(a) locus. J Clin

64
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Lp (a) and CVD Risk

Lp(a) competes with Plasminogen & prevents Fibrinolysis

Reduces activation of plasminogen to plasmin
Plasmin breaks down blood clots
Lp(a) decreases ability to dissolve blood clots
Atherogenic and Thrombotic
Increases the risk of plague rupture and thrombotic events
(Ml, Stroke, DVT)
3-5x greater risk of CVDIlifp(a) elevated

Completely missed on standard lipid panels

Beisiegel U, Niendorf A, Wolf K, Reblin T, Rath M. Lipoprotein(a) in the arterial wall. Eur Heart J. 1990 Aug;11 Suppl E:174-83.
Smith EB, Cochran S. Factors influencing the accumulation in fibrous plagues of lipid derived from low density lipoprotein. 11. Preferential immobilization of lipoprotein (a) (Lp(a)). Atherosclerosis. 1990 Oct;84(2-3):173-81.
Assmann G, Schulte H, AV. and elevated lipop: a) are risk factors for coronary events in middle-aged men. Am J Cardiol.. 1996:77:1179i 1184.
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Particles Are Important
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HS-Omega 3 Index

Chad Oler, ND

Measure of the relative amounts of EPA + DHA in red
blood cells

Standardized analytical method

Risk factor for sudden cardiac death and mortality
due to CVD
Ideal? 8%-11%
Average American ~3:5% Em . :M>

Percent of EPA + DHA in RBC

Harris W.S., von Schacky C., Park Y. Standardizing Methods for Assessing Omega-3 Biostatus. In: McNamara R K., editor. The Omega-3 Deficiency Syndrome. Nova Publishers; Hauppauge, NY, USA: 2013. pp. 385i 398
Harris WS, Von Schacky C. The Omega-3 Index: a new risk factor for death from coronary heart disease? Prev Med. 2004 Jul; 39(1):212-20.

Block RC, Harris WS, Reid KJ, et al. EPA and DHA in blood cell membranes from acute coronary syndrome patients and controls. Atherosclerosis. 2008 Apr;197(2):821-8. Epub 2007 Sep 17.

Superko HR, Superko SM, Nasir K, et al. Omega-3 Fatty Acid Blood Levels. Circulation. 2013;128:2154-2161.

Von SchackyC. Omega3 Index and Cardiovascular Health. Nutrients. 2014;6(2)&88
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HS-Omega 3 Index and CVD

Optimized EPA+DHA levels dramatically decrease the risk of death from C\

Physicians' Health Stud!
Relative Risk of Primary Cardiac dub S HEY

Arrest vs. RBC Omega-3 Content L 90%
m reduction
o in risk
! ' 90%. i
08 Reduction =
-~
0.6 i,
V]
o4

p—
pr—
[

[

T T T

5.1% 6.0% 7.3%
3.3% 43% 50% 6.5% -

RBC EPA+DHA Content v
Adapted from Siscovick et al. JAMA, 1995 Bighg Onega3 FA A)) by auank
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014 A
0.2 . i
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Siscovick DS, et al. Dietary Intake and Cell Membrane Levels of Long-Chain n-3 Polyunsaturated Fatty Acids and the Risk of Primary Cardiac Arrest. JAMA. 1995;274(17): 1363i 1367.
Albert CM et al. Blood levels of long-chain n-3 fatty acids and the risk of sudden death. N Engl J Med. 2002; 346: 1113-1118.
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EPA/DHA Dosing

Need 130a1500 mgnoreEPA+DHA/day to increase HS
Omega 3 Index from ~4% to ~8% in 5 months

+ Omega Pure ERBHA 720: 1 cap BMX

Fl ockSMRIRmsy AC, Harris WS, et al DeBEamtpaktsdoCoErgnhr ooy Res Poega -RespPoabeOi RaSdpml emédntCanite o,R2AOYBITpR.ABel 3] Am
Harris WS, et aifhaEnytHragayt eecliand evels are inversely associated with mortalityJaondnali tbf i Gbil®®ae82bidi dohegyul ar
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High sensitivity CRP (hs-CRP)

Atherosclerosis is an inflammatory disorder
Inflammation can cause endothelial dysfunction ’
Oxidized lipoproteins initiate/propagate inflammatory response (™ §," "¢ '\4,
Inflammation drives plaque formation & calcification WYCIEISE A

Inflammation increases likelihood of plaque rupture and thrombosis
C-reactive protein (CRP) is a marker of systemic inflammation
Studies have shown that:

hs-CRP elevations (>2.0 mg/L) are associated with acute CV events and
mortality

hs-CRP is a stronger predictor of CVD events than-tDkevels
hs-CRP>3 has been shown to increase risk of CV event 300%

Fuster V., et al. The pathogenesis of coronary artery disease and the acute coronary syndromes (1) N Engl J Med. 1992;326:242i 250.

Hansson GK. Inflammation, atherosclerosis, and coronary artery disease. N Engl J Med. 2005;352:1685i 1695.

Ridker PM, et al. Inflammation, aspirin, and the risk of cardiovascular disease in apparently healthy men. N Engl J Med. 1997;336:973i 979.

Ridker PM, et al. Comparison of C-reactive protein and low-density lipoprotein cholesterol levels in the prediction of first cardiovascular events. N Engl J Med. 2002;347:1557i 1565,

Buckley DI, et al. C-reactive protein as a risk factor for coronary heart disease: a systematic review and meta-analyses for the U.S. Preventive Services Task Force. Ann Intern Med. 2009;151:483-95

Kaptoge S, et al, Emerging Risk Factors Collaboration C-reactive protein concentration and risk of coronary heart disease, stroke, and mortality: an individual participant meta-analysis. Lancet. 2010;375:132i 140. doi: 10.1016/S0140-6736(09)61717-7.
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Homocysteine

Homocysteine has been shown to both initiate and propagate
atherosclerosis via:
Oxidative stress, platelet activation, endothelial dysfunction, hyper
coagulability, vascular smooth muscle cell proliferation and
mitochondrial stress
Causes oxidative stress, which inhibitaiiginine uptake, causes
eNOSuncoupling andZ NO production
Mild/moderate elevationseven within the normal range
increase risk of atherosclerosis/CVD

disease: current evidence and future prospects. Am J Med.2002;112:556-565.
se. Pharmacol Rev.2002;54:599-618.
pathways. J Clin Invest.2001;107:1263-1273

Mangoni AA, Jackson SH. Homocysteine and cardiovascular

Werstuck GH, et al. Homoc
Danesh J, Lewington S. Pla: ogical studies. J Cardiovasc Risk. 1998;5:229i 232,
Studies C and risk of st jsis. JAMA. 2002;288:20151 2022.

ial therapeutic targets. Cell Mol Biol Lett 28, 21 (2023).

Janaszak-Jasiecka, A, P § o sA aVi_e r o, @Esdlkedal. Endothelial dysfunction due to el
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Homocysteine Metabolism

Dietary Protein
Remethylation l
pathway Methionine
l‘ THF
DMG SAM
5,10-methylena
THF Folate cycle  |By2 BHMT
) ) bty
Betaine (TMC) Reacions
) 5";!:;}“'*' SAH
[MTHFR Homocysteine J
86 l CBS
. . Cystathionine "
MS = methionine synthase T“:l':“'-'"“'ﬂtm"
BHMT = betainehomocysteine methyltransferase Cyopime ey
Betaine = TMG trimethylglycine
Taufing asH Sulphate
MangoniAA, Jackson SH. Homocysteine and cardiovascular disease: current evidence and future prospects. Am J Med.20886512:556
Bree A, et al. Homocysteine determinants and the evidence to what extent the risk of 2002;54:59%18.
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Causes of Elevated Homocysteine

Genetic SNPs

Homozygous for MTHFR variant (67-#T) present in ~15% of
Caucasian population

Can increase homocysteine 25%
Nutrient deficiency
B6, B12, folatg reduced forms often necessary
Trimethylglycine(TMG)
Medications
Fibrates, cholestyramine, Glucophage/metformin, methotrexate

isk of coronary heart disease. Pharma
Lowering Trialists' Collaboration
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CVD Risk Summary

Patients at increased risk of CVD frequently have

An atherogenic lipoprotein profile:
= triglyceride-rich lipoproteins (VLD{P, RLPP)
- small, dense LDL particles
- Lp(a)
®HDL particles (especially HDL2b)
Nitric oxide dysregulation
Those with metabolic syndrome, T2D, hypertension
Often presents witmormalLDL-C

Completely missed with standard lipid panels
3-fold (300%) increase in CVD risk

Gordon T, Kannel WB, Castelli, et al. Lipoproteins, cardiovascular diseases and death. The Framingham Study. Arch Intern Med 1981;141:1128i 31
Austin MA, McKnight B, Edwards KI, et al. Cardiovascular disease mortality in familial forms of a 20-year study. Circulation 2000;101:2777 i 82,
Twickler TB, Dallinga-Thie GM, Cohn JS, Chapman MJ. Elevated t-like particle a feature of the atherogenic lipoprotein phenotype. Circulation 2004;109:1918i 25.
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CVD Risk Summary

BEST PREDICTORS OF CVD RISK: CVD RISK MODIFIERS:
= Apo B100 /-~ LDL-P# Metabolic syndrome/ type
- Small LDL patrticles Il diabetes
Especially small, dense LER. - Lp(a)
- RLRP - HsCRP
®HDL2b - Homocysteine
®Nitric oxide ®HS-Omega3 Index

- Blood pressure

If only have standard lipid testing:
TG:HDLC
Use to encourage advanced testing

76
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Optimal Values — Standard Testing

Total Cholesterol <200 mg/dl

HDL-C >60 mg/dI

LDL-C <100 mg/dl

Triglycerides <100 mg/dl

TG/HDL-C (mg/dl) <2.0 Espimportant for
diabetes/insulin resistance

TC/HDLC 2535

Fasting glucose 80-90 mg/dl

. EOOEA / @EAA Targetlevel or higher Nitric Oxide Indicator Strips

Systolic BP <120 mmHg

Diastolic BP <80 mmHg

77

Optimal Values — Advanced Testing

LDL-P < 900 nmol/L Especially important for diabetes,
Apo B100 <80 mg/dl; <70 mg/d for high ris Metabolic syndrome ane» TG/HDL-C
Non-HDL-P < 800 nmol/L

Dense LDL Il < 300 nmol/L

Dense LDL IV <100 nmol/L

Lp(a) < 30 mg/dl; < 70 nmol/L

VLDL-P < 85 nmol/L; <30 mg/dI

RLRP < 150 nmol/L

HDL2b-P > 1500 nmol/L

hs-CRP < 1.0 mg/L

Homocysteine < 710 mg/dl|

HS-Omega3 Index > 8%

Fasting Insulin 7-9 mMuU/ml

78
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Getting an Update...

We should not be using
technology and data from the
70s & 80s when research from
this century points us in a better
direction

Clinicians NEED Better Data

Approximately 50% of all C\/ielated deaths
have no prior cardiac symptoms or diagno

We need a way to identify these people LSS ELL L
Current algorithms to identify CVD risk are
heavily weighted for age

Nearly everyone over 65 is labeled borderline/hi

Most everyone under 65 is labeled low risk
We need more accurate ways to determine,
communication and address CVD risk

Greenland P, Alpert JS, Beller GA, et al. 2010 ACCF/AHA guideline for of risk in the American College of Cardiology Foundation/American Heart Association Task Forc
Cardiol2010;56(25):e5g:103.

e on Practice Guidelir@sl J Am

nsensus document
orce (ACCF/AHA Writi
d Tol

onary artery in global risk and in evalu
g Committee to UpdateEtipe2@nsensus Document on Electron Beam Computed Tomography) devel
Bar@olP007;49(3):378102

r RiskCAIDIZRIB; 72(4): 432447

pain: a report of the
ion with the Society of

iation of pati
oped in collal

nd Car
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Advanced Diagnostic Tools

Advanced Lipoprotein Testing
LPP+ Testing (Lipoprotein Particle Profile) -
KBMOz CIT (Cardiovascular Inflammation Teay, B
Omega3 Index

NutriOyn' ©Q omegaquant

Nitric Oxide Indicator Strips  oness KBMO

Index

Plus Test | ] )
= [y——— - 4

Nitric Oxide
Indicator Strips

=

s
e

\

81

® SpectraCell Laboratories

LPP+ -

Doe, Jane

228190 Femate

00.000.00000

Provides direct measurement of: et miattes
VLD-P :
Total LDL-P
RLRP

Small dense LDIP
LDL lI/IV

HDL2bP
Fasting insulin
hs-CRP

Lp(a)

[ LpidPanel |
ApoB

Homocysteine
Requires a blood draw
www.spectracell.com
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Using the LPP+ to Address CVD

Step 1: Primary Risk Assessment
High LDL particle number (<900) &/or Apo B (<80 mg/dL)
Elevated small/dense LDL ( LDL Il >300 nmol/L; LDL IV > 100 nmol/L)
Elevated RLP (150 nmol/L); Moderate/high Triglycerides (>150 mg/dL)
Low HDL2b (<1500 nmol/L)

Step 2: Modify risk using Metabolic syndrome traltp(a) & hsCRP

Combine metabolic syndrome traits from LPP with blood pressure, obesity (WC/BIA) &
fasting glucose

¥ Lp(a) and/oy hssCRP and/o§ homocysteine
Also consider family Hx, medical Hx and smoking
Modify risk assessment and Tx goals from Step 1 based on these criteria
Use standard Lipid Panel at bottom to compare with previous labs

Step 3: Determine Therapeutic Approach
Determine Tx goals and therapeutic approach to address each risk factor
Refer to LPP Therapeutic Guidelines

83

Who should take the LPP Test?

All patients, and especially those who:

&

Have a family history of heart disease or diabetes ‘
Have been diagnosed with heart disease or diabetes
Are already taking cholesterdbwering medications e

Have been diagnosed with Metabolic Syndrome (high blood pressure)

Are overweight

Have high LDLthe bad cholesterol

Have low HDL- the good cholesterol

Have high triglycerides

Anyone that wants to know their cardiovascular disease risk!
Requires a blood draw; they have many draw sites available

If blood draw is not an option, run the KBMO CIT
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Cardiovascular Inflammation Test -

CiT

Chad Oler, ND

If blood draw is not an option, you the CIT

from KBMO
Provides a measure of:

ApoB
Lp(a)
TC/HDL-C ratio
HDL-C/TG ratio

<0.25 = Marker of insulin resistance and likelihood

of small dense LDIP (l11/1V)
hs-CRP
HbA1C
Fasting glucose

Speak to Ron/NutrDyn rep to learn more

& KBMO

Name: SAMPLE1, KBMO
1063

Test Name o

Lipid Tests
Total Cholesteral’

Direct LOL-G'
HOLC
Triglyeeridss'

Non-HDLG

paB’

Lol

Lipid Ratios
TCMHOLC

HOL-OTG 0z
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Omega-3 Index Plus Test

1 NutriDyn ©Q omegagquan

Omega-3
Index
Plus Test

Omega3 Index Basic Test

Omega3 Index
Omega3 Index Plus Test

1

Omega3 Index Je
Trans Fat Index

Omega6:0mega3 Ratio o
AA:EPA Ratio

Relative Risk of Primary Cardiac
Arrest vs. RBC Omega-3 Content

Reducllon

l s

RBC EPA DHAC nter l
Adapt A JAMA, 19

Available through NutrDyn
EFA dosing:

Add 13001500 mg EPA+DHA/day to
increase Omega 3 Index from ~4% to ~8%

in 5 months

90% reduction in risk of sudden cardiac
death when OmegeB Index >8%

OMEGA-3 INDEX REPORT

NANE: Doe, Jane COLLECTION DATE: 1/3i14
D0B: 0110111978 RESULT DATE: 1:814

D:J0ce PROVIDER: Dr. Jonn Srith Your Index
Refrence Farge® 2510 1175%

TRANS FAT INDEX REPORT

Your Indée

3l 0.36%
"
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CVD Recommendations: Diet

A diet high in vegetables and fruits decreases the risk of CVD and
death
Total fat intake does not appear to be an important risk factor for
CVvD*

Trans fats dramatically increase CVD and death

Replacing SFA with MUFA/PUFA reduces CVD risk
A diet high in highGl (Glycemic Index) foods increases risk for
CVvD
A Mediterranean diet decreases CVD risk and can improve
existing CVD

More effective than lowfat; low-carb; highfat; high-protein; vegetarian

or vegan diets in reducing CVD risk
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Mediterranean Diet

Shown to reduce mortality due to CVD by 70+%
Also shown ta®risk of cancer, obesity, metabolic syndrome,
diabetes, and Alzheimer's disease
High in plant foods and monounsaturated fats
Low in processed foods, trans fats and refined carbohydrates
Only modest reductions in total cholesterol, LEL, norHDL-C and LDL
P #(~10%)
Other metabolic processes must account for CVD risk reduction
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Mediterranean Diet and CVD

Broad range of beneficial cardiovascular effects:
®TG, TG/HDLC, fasting glucose, fasting insulin
-~ LDL particle size
®inflammation
®body fat/weight
®blood pressure
Improve Gl flora health & function

Modified Mediterranean Diet

Modified Mediterranean, Lowglycemic load Diet

High in deep colored (low glycemic index) vegetables, fruits, herbs
and spices

Alcohol:¢ 1 glass of red wine (4 oz.)/day
Limit whole grains to 1 serving/day

Improves weight loss, blood sugar controZ&ravings
Glycemic index of foodé 55

¢ 1 serving/day of deep colored vegetables (GIF6%
Omit all sweeteners except agave nectar & stevia

Riccardi G, Clemente G, Giacco R. Glycemic index of local foods and diets: the Mediterranean experience. Nutr Rev. 2003;61:S561 60.

Lerman RH, Minich DM, Darland G, of a modified le, low glycemic load diet with specific improves risk factors in subjects with
metabolic syndrome and hyperchole: lemia in a randomized trial. Nutrition & Metabolism. 2008;5:29. doi:10.1186/1743-7075-5-29.
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Modified Mediterranean Diet Guidelines

Daily Examples
Recommendation

Category

Legumes v cup Atleast | serving  Beans, hummus, green peas
Low GI' (<35) s cup Atleast 3 servings  Broccoli, celery, cabbage, spinach
Vegetables mushrooms, tomatoes, sa vegetables,

fresh juices made from acceptable
vegetables
Moderate GI (55-70) % cup Only | serving Beets, sweel potatoes, carrofs
Vegetables

Concentrated Protein Unlimited

fish, poultry., tofu, low-fat

Sources cheese, low-fat mozzarella
Fruits Specific 2-3 servings Apple, blueberries, cherries, grapes
quantities for orange
each fruit to
equal 80 keal
Nuts and Seeds Approx. | scant | serving Peanut butter, almonds, hazelnuts
handful or 2 walnuts
TBSP nut butter
Oils I teaspoon oras 4 srvings Flaxseed oil. olive oil. ripe green olives
indicated avocado
Dairy 6 0z or as (Optional) Plain low-fat yogurt, 1% milk. soymilk
indicated :ned)
Beverages Unlimited herbal, or green tea
d coffee; water
Limited glass of red wine (4 02.), 1-2 cups (8
0z.) of caffeinated coffee
Condiments Unlimited Cinnamon, mustard, soy sauce, flavored
extracts
Allowable Agave nectar, stevia

sweeteners
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Modified Mediterranean Diet Guidelines

To be eliminated Examples
from diet

Trans fatty acids Partially hydrogenated vegetable oil

Artificial sweeteners Splenda® (sucralose), NutraSweet® (aspartame)
High GI fruits and White potatoes, corn, bananas

vegetables

Simple sugars High fructose corn syrup, fruit juice, table sugar (sucrose), evaporated cane juice,
honey, maple syrup
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Mediterranean Diet References
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Dietary Recommendations - Overview
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Dietary Recommendations
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Quantity and Quality of Carbs
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