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Chad Oler, ND

ÁHow CVD develops and the scope of the problem
ÁThe role that dyslipidemia plays in the development 

of atherosclerosis and CVD
ÁIdentifying and addressing dyslipidemia to improve 

CV health

ÁFunctional testing, diet, supplemental support & lifestyle 
therapies

ÁImplementing these strategies with you patients
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ÁMechanisms are important

ÁPractitioners need to know they are known

ÁNot important to know them thoroughly

ÁYou should understand basic concepts

ÁCommunication with practitioners/patients

ÁProtocol modification for specific cases

ÁAvoid jargon

ÁWe want them to act ɀ NOW!

ÁBe a translator/facilitator:

ÁDecipher mechanisms into concepts and 
descriptions your practitioners can use to 
understand and implement these strategies
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ÁLeading cause of death in US & globally
Á In US, over 941,000 deaths/year (2022)
Á1 of every 3 deaths in US
Á2500 people die of CVD every day
ÁAverage of 1 death every 33 seconds

ÁCVD kills more people than all cancers & accidental deaths 
combined (#2 & #3 causes of death)

ÁMost common conversation patients have with clinicians
ÁFocus on managing glucose, blood pressure, LDL-C, HDL-C and 

total cholesterol with Rx
ÁNot working

Woolf SH, Aron L. US health in international perspective: Shorter lives, poorer health: National Academies Press; 2013.
Estruch R, et al. Primary prevention of cardiovascular disease with a Mediterranean die. New Eng J Med. 2013;368:1279-1290.
Burke LE, et al. Compliance with cardiovascular disease prevention strategies: a review of the research. Annals of Behav Med. 1997;19:239-263.

https://www.heart.org/en/about-us/heart-and-stroke-association-statistics?uid=1740 

Á48.6% of US adults have CVD
ÁBy 2050, 61%% of the US adult population is projected to 

have some form of CVD

ÁRisk increases with age, however:
Á13% of 20-40 yo have CVD

Á40% of 40-60 yo have CVD

Á70% of 60-80 yo have CVD

Á85% of people over 80 yo have CVD

Benjamin EJ, et al. Heart Disease and Stroke Statisticsð2019 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 Statisticsð2017 Update: A Report From the American Heart Association. Circulation. 2017;135(10):e146-e603.

Go AS, Mozaffarian D, et al. Heart Disease and Stroke Statisticsð2013 Update: A Report From the American Heart Association. Circulation. 2013;127(1):e6-e245. 
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Á50% of men who are going to have a cardiac event will 
have it BEFORE age 65
Á1/3 of women will have their 1st cardiac event before age 65
ÁAlmost 25% of cardiac events in men <54 years old!
üEarly prevention is the key

JAMA Cardiol. 2016;1(4):492-494. doi:10.1001/jamacardio.2016.0991

Á~40% of people that have a heart attack die
ÁInitial presentation in ~35% of cases of CVD is sudden death

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 Statisticsð2022 Update: A Report From the American Heart Association. Circulation, Volume 145, Number 8

Brunzell JD, et al. Lipoprotein management in patients with cardiometabolic risk: consensus conference report from the American Diabetes Association and the American College of Cardiology Foundation. J Am Coll Cardiol 2008;51:1512ï24.

Thaulow E,  et al. Initial clinical presentation of cardiac disease in asymptomatic men with silent myocardial ischemia and angiographically documented coronary artery disease (the Oslo Ischemia Study). Am J Cardiol. 1993 Sep 15;72(9):629-33.
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SUDDEN DEATH MORTALITY RATE HAS INCREASED 
~28% FROM 1999-2020 FOR ADULTS AGED 25-40

SINCE 2012, HEART FAILURE MORTALITY RATES 
HAVE INCREASED:
Å 906% FOR THOSE < 45 YEARS OLD
Å 385% FOR THOSE AGED 45-64Distribution of sudden cardiac death among early adults, aged 25 

to 44 years

Peter P. Toth,Maciej Banach,No second chances: Cardiovascular death is the most frequent incident event among patients with coronary artery calcium, Progress in Cardiovascular Diseases, (2025).
Ryan Quinn,James Sawalla Guseh,From Stadiums to Streets: Preventing Sudden Cardiac Death in Young Adults, Journal of the American Heart Association, 14, 1, (2024).
Zuin M, et al. Trends in Sudden Cardiac Death Among Adults Aged 25 to 44Years in the United States: An Analysis of 2 Large US Databases. Journal of the American Heart Association; Volume 14, Number 1
Sayed A, Abramov D, Fonarow GC, et al. Reversals in the Decline of Heart Failure Mortality in the US, 1999 to 2021. JAMA Cardiol. 2024;9(6):585ɀ589.

ÁBased on recent data, 50% of your patients, as well as 50% of your (adult) 
friends and family currently have some form of CVD ɀ most of them just 
ÄÏÎȭÔ ËÎÏ× ÉÔ ÙÅÔȢ

Á#6$ ÉÓÎȭÔ ÊÕÓÔ Á ÄÉÓÅÁÓÅ ÏÆ ÁÇÉÎÇȠ ÉÎ ÆÁÃÔȟ ΫΦϻ ÏÆ ÍÅÎ ÁÎÄ ΧȾΩ ÏÆ ×ÏÍÅÎ 
who have a cardiac event - like a heart attack or stroke ɀ have it BEFORE 
age 65.

Á7Å ÈÁÖÅ ÔÏ ÃÁÔÃÈ ÔÈÉÓ ÅÁÒÌÙ ÂÅÃÁÕÓÅ ÍÁÎÙ ÐÅÏÐÌÅ ÄÏÎȭÔ ÇÅÔ Á Ψnd chance ɀ 
for 35% of people, the very first symptom they have is sudden death.

Á40% of people that have a heart attack die.

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

9
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Shanthi Mendis; Pekka Puska; Bo Norrving; 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 Organization. pp. 3ɀ18.

Figure adapted from: http://www.awaremed.com/tag/diabetes-and-heart-disease/page/4/ 

Á90% of CVD is preventable/reversible 

ÁYou just need the right keys

ÁCoronary artery disease and strokes account for 75-80% of 
CVD deaths

ÁNeed to target atherosclerosis

McGill HC, McMahan CA, Gidding SS (March 2008). "Preventing heart disease in the 21st century: implications of the Pathobiological Determinants of Atherosclerosis in Youth (PDAY) study". Circulation. 117 (9): 1216ï27. 

McNeal, Catherine J.; Dajani, Tala; Wilson, Don; et al. "Hypercholesterolemia in youth: opportunities and obstacles to prevent premature atherosclerotic cardiovascular disease". Current Atherosclerosis Reports. 12 (1): 20ï28.

Flying arrows picture from www.johnlund.com 
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ÁKey event is damage to the endothelium caused by:

ÁDyslipidemia

ÁHypertension

ÁDiabetes

ÁToxins (i.e., components of cigarette smoke)

üAll lead to Nitric Oxide Dysregulation

Brunzell JD, Davidson M, Furberg CD, et al. Lipoprotein management in patients with cardiometabolic risk: consensus conference report from the American Diabetes Association and the American College of Cardiology Foundation. J Am Coll Cardiol 2008;51:1512ɀ24.

Thaulow E, Erikssen J, Sandvik L, et al. Initial clinical presentation of cardiac disease in asymptomatic men with silent myocardial ischemia and angiographically documented coronary artery disease (the Oslo Ischemia Study). Am J Cardiol. 1993 Sep 15;72(9):629-33.

Kádár A, Glasz T. Development of atherosclerosis and plaque biology. Cardiovasc Surg. 2001 Apr;9(2):109-21.

Gimbrone MA, García-Cardeña G. Endothelial Cell Dysfunction and the Pathobiology of Atherosclerosis. Circulation research. 2016;118(4):620-636.

Davignon J, Ganz P. Role of Endothelial Dysfunction in Atherosclerosis. Circulation. 2004;109:III-27-III-32.

&ĘÒÓÔÅÒÍÁÎÎ 5ȟ -İÎÚÅÌ 4ȟ %ÎÄÏÔÈÅÌÉÁÌ .ÉÔÒÉÃ /ØÉÄÅ 3ÙÎÔÈÁÓÅ ÉÎ 6ÁÓÃÕÌÁÒ $ÉÓÅÁÓÅȡ &ÒÏÍ -ÁÒÖÅÌ ÔÏ -ÅÎÁÃÅȢ #ÉÒÃÕÌÁÔÉÏÎȟ 6ÏÌÕÍÅ ΧΧΩȟ .ÕÍÂÅÒ ΧΩȢ

eNOS

Uncoupling

CSW  Webinar, July 17
NO Limits: Nitric Oxide &

The Future of 
Cardiovascular Care
https://cswchiro.org/ 
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Á.ÕÔÒÉÔÉÏÎÁÌ )ÍÂÁÌÁÎÃÅÓ
Á$ÙÓÌÉÐÉÄÅÍÉÁ
Á(ÉÇÈ ÂÌÏÏÄ ÐÒÅÓÓÕÒÅ
Á.ÉÔÒÉÃ /ØÉÄÅ $ÙÓÆÕÎÃÔÉÏÎ
Á"ÌÏÏÄ ÓÕÇÁÒȾÉÎÓÕÌÉÎ ÒÅÓÉÓÔÁÎÃÅ
Á#ÈÒÏÎÉÃ )ÎÆÌÁÍÍÁÔÉÏÎȾ)ÎÆÅÃÔÉÏÎ
Á-ÉÔÏÃÈÏÎÄÒÉÁÌ $ÙÓÆÕÎÃÔÉÏÎ
Á(ÏÒÍÏÎÅ )ÍÂÁÌÁÎÃÅÓ
Á6ÉÓÃÅÒÁÌ ÏÂÅÓÉÔÙ

Nitric Oxide
Dysregulation
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Á#ÈÏÌÅÓÔÅÒÏÌ ÉÓ Á ÌÉÐÉÄ ɉÆÁÔɊ ÔÈÁÔ ÉÓ ÖÉÔÁÌ ÔÏ ÌÉÆÅ
Á%ÖÅÒÙ ÃÅÌÌ ÉÎ ÔÈÅ ÂÏÄÙ ÍÁËÅÓ ÃÈÏÌÅÓÔÅÒÏÌ

Á%ÓÓÅÎÔÉÁÌ ÃÏÍÐÏÎÅÎÔ ÏÆ ÃÅÌÌ ÍÅÍÂÒÁÎÅÓ

Á0ÒÏÖÉÄÅÓ ÆÌÕÉÄÉÔÙ ÁÎÄ ÓÔÒÕÃÔÕÒÅ 

Á2ÅÓÐÏÎÓÉÂÌÅ ÆÏÒ ÍÅÍÂÒÁÎÅ ÐÅÒÍÅÁÂÉÌÉÔÙ

%ÎÁÂÌÅÓ ÎÕÔÒÉÅÎÔÓȟ ÈÏÒÍÏÎÅÓ Ǫ ×ÁÓÔÅÓ ÉÎÔÏ ÍÏÖÅ ÉÎȾÏÕÔ

Á.Ï ÃÈÏÌÅÓÔÅÒÏÌȟ ÎÏ ÌÉÆÅ

Luc G, Douste-Blazy P, Fruchart JC. Le cholestérol: d'où vient-il, comment circule-t-il, où va-t-il? [Cholesterol: from where does it come, how does it circulate, where does it go?]. Rev Prat. 1989 Apr 20;39(12):1011-7.
Huff T, Boyd B, Jialal I. Physiology, Cholesterol. [Updated 2023 Mar 6]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2025 Jan.
Craig M, Yarrarapu SNS, Dimri M. Biochemistry, Cholesterol. [Updated 2023 Aug 8]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2025 Jan.

ÁCholesterol is a precursor of:

ÁSteroid hormones (Estrogens, progesterone, testosterone, cortisol, DHEA)

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.

17
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ÁCholesterol is a precursor of:
ÁSteroid hormones (Estrogens, progesterone, testosterone, 

cortisol, DHEA)
ÁBile acids (fat digestion)
ÁVitamin D

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

inflammatory process
ÁCholesterol plays a important role in immune function 

and the toxic effects of microorganisms
ÁCholesterol 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.

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

ÁDoes so through circulatory system

Huff T, Boyd B, Jialal I. Physiology, Cholesterol. [Updated 2023 Mar 6]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2025 Jan.

19
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ÁTransport cholesterol & 
triglycerides through 
circulatory system
ÁTo tissues that need them

ÁTo liver for removal/recycling

ÁContain Apolipoproteins
ÁDetermine functionality of 

lipoprotein particle

ÁApoB Family: VLDL-P, LDL-P, IDL-P, RLP-P, Lp(a)
ÁPotentially atherogenic

ÁApoA Family: HDL-P
ÁPotentially antiatherogenic

ÁThe cholesterol in all of these particles is the same

2,0

ApoB FamilyApoA Family

21
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Á#ÈÏÌÅÓÔÅÒÏÌ ÄÅÐÏÓÉÔÓ ÆÏÕÎÄ ÉÎ ÁÔÈÅÒÏÓÃÌÅÒÏÔÉÃ 
ÐÌÁÑÕÅÓ ÉÎ ÈÕÍÁÎÓ ÉÎ ΧίΧΦ

Á"ÅÇÉÎÎÉÎÇ ÏÆ ÔÈÅ ȰÌÉÐÉÄ ÈÙÐÏÔÈÅÓÉÓȱ

4ÈÁÔ ÃÈÏÌÅÓÔÅÒÏÌ ÐÌÁÙÓ Á ÍÁÊÏÒ ÃÁÕÓÁÔÉÖÅ ÒÏÌÅ ÉÎ 
ÁÔÈÅÒÏÓÃÌÅÒÏÔÉÃȾ#6 ÄÉÓÅÁÓÅ

Leibowitz, JO. The history of coronary heart disease. University of California Press; Berkeley and Los Angeles: 1970. p. 227.

Fredrickson DS, Levy RI, Lees RS. Fat transport in lipoproteins - An integrated approach to mechanisms and disorders. N. Engl. J. Med. 1967; 276:32ï44. 94ïl03.

Gofman JW, Delalla O, Glazier F, et al. The serum lipoprotein transport system in health, metabolic disorders, atherosclerosis and coronary heart disease. Plasma. 1954a; 2:413ï484.
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Á4ÈÅÒÅ ÉÓ Á ÄÉÓÃÏÎÎÅÃÔ ÂÅÔ×ÅÅÎ ÃÈÏÌÅÓÔÅÒÏÌ 
ÁÎÄ ÌÉÐÏÐÒÏÔÅÉÎÓ

Á3ÔÁÎÄÁÒÄ ÃÈÏÌÅÓÔÅÒÏÌ ÔÅÓÔÓ

Á$ÉÓÓÏÃÉÁÔÅ ÌÉÐÏÐÒÏÔÅÉÎ ÐÁÒÔÉÃÌÅÓ

Á-ÅÁÓÕÒÅÓ ÔÈÅ ÃÈÏÌÅÓÔÅÒÏÌ ÉÎÓÉÄÅ
4ÏÔÁÌ ÃÈÏÌÅÓÔÅÒÏÌ

($,Ȥ#

Lipoprotein

Cholesterol

Cholesterol

Standard cholesterol tests
measure this

LipoproteinsNot this

ÁΫΦϻ ÏÆ ÐÅÏÐÌÅ ÔÈÁÔ ÈÁÖÅ Á ÈÅÁÒÔ ÁÔÔÁÃË ÈÁÖÅ ȰÎÏÒÍÁÌȱ ,$,Ȥ
ÃÈÏÌÅÓÔÅÒÏÌ ɉ,$,Ȥ#ЅΧΦΦ ÍÇȾÄ,Ɋ

&ÒÁÍÉÎÇÈÁÍ (ÅÁÒÔ 3ÔÕÄÙ ɉÓÔÁÒÔÅÄ ÉÎ ΧίΪήȟ ÏÎÇÏÉÎÇɊ

-ÕÌÔÉÐÌÅ 2ÉÓË &ÁÃÔÏÒ )ÎÔÅÒÖÅÎÔÉÏÎ 4ÒÉÁÌ ɉÏÖÅÒ ΩΫΦȟΦΦΦ ÐÅÏÐÌÅɊ

Á3ÔÁÎÄÁÒÄ ÃÈÏÌÅÓÔÅÒÏÌ ÔÅÓÔÓ ÄÏ ./4 ÉÄÅÎÔÉÆÙ ÔÈÏÕÓÁÎÄÓ ÏÆ 
ÐÅÏÐÌÅ ÔÈÁÔ ÁÒÅ ÈÉÇÈ ÒÉÓË ÏÆ ÈÅÁÒÔ ÁÔÔÁÃË ÏÒ ÃÁÒÄÉÏÖÁÓÃÕÌÁÒ 
ÅÖÅÎÔÓ

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.

What are standard cholesterol 
tests missing?

25

26



2025 CSW Fall Experience Chad Oler, ND

www.naturalpathhealthcenter.com 14

Á4# Ђ 6,$,Ȥ# Ͻ ,$,Ȥ# Ͻ ($,Ȥ#
Á&ÒÉÅÄÅ×ÁÌÄ %ÑÕÁÔÉÏÎȡ 6,$,Ȥ# Ђ 4'ȾΫ
Á#ÁÌÃÕÌÁÔÅÄ ,$,Ȥ# Ђ 4# ɀ ɉ($,Ȥ# Ͻ 4'ȾΫɊ

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. Measurement of triglyceride-rich lipoproteins by nuclear magnetic resonance spectroscopy. Clin Cardiol 1999;22(6 Suppl):II21ï7.

Friedewald WT, Levy RI, Fredrickson DS. Estimation of the concentration of low-density lipoprotein cholesterol in plasma, without use of the preparative ultracentrifuge. Clin Chem. 1972 Jun;18(6):499-502.

Á%ÓÔÉÍÁÔÅÓ 6,$, ÔÒÉÇÌÙÃÅÒÉÄÅÓȾÃÈÏÌÅÓÔÅÒÏÌ ЄȰΫȱ

ÁIn reality, it varies between 2-12

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

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

üInaccurate

üUnderestimates LDL-# ɉȰÎÏÒÍÁÌȱ #ÁÌÃ ,$,-C)

üUnderestimates CVD risk, especially as TG ¬

McNamara JR, Cohn JS, Wilson PWF, Schaefer EJ. Calculated values for low-density lipoprotein cholesterol in the assessment of lipid abnormalities and coronary disease risk. Clin Chem 1990;36:36-42.

Warnick R, Knopp RH, Fitzpatrick V, Branson L. Estimating low-density lipoprotein cholesterol by the Friedewald 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):II21ï7.

27
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ÁTC = VLDL-C + LDL-C + HDL-C
ÁCalculated LDL-C = TC ɀ (HDL-C + TG/5)
ÁLumps together: IDL, RLP, Lp(a) & various LDL

ÁAll have different atherogenic properties
ÁDoes not provide accurate information about the actual number of 

potentially atherosclerotic particles present

Contois JH, McConnell JP, Sethi AA, et al. Apolipoprotein B and Cardiovascular Disease Risk: Position Statement from the AACC Lipoproteins and Vascular Diseases Division Working Group on Best Practices. Clinical Chemistry Mar 2009, 55 (3) 407-419.

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):II21ɀ7.

RLP &

ÁLipoproteins vs. Cholesterol
ÁAtherogenic lipoproteins, not the cholesterol they contain, are the 

actual cause of atherosclerosis

ÁCholesterol is a surrogate marker
ǐProvides a crude estimate for atherogenic lipoproteins in ~50% of population

ǐCorrelation vs. causation

ÁLDL-C Calc does NOT accurately reflect atherogenic lipoproteins for 
~50% of the population
ǐInaccurate

ǐGreatly underestimate CVD risk

Á# and size of LDL, VLDL, RLP, Lp(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.

нф
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ÁStandard lipid panels do not provide the information you need to 
make clinical decisions
ÁΫΦϻ ÏÆ ÐÅÏÐÌÅ ÔÈÁÔ ÈÁÖÅ Á ÈÅÁÒÔ ÁÔÔÁÃË ÈÁÖÅ ȰÎÏÒÍÁÌȱ ,$,-cholesterol 

(LDL-C<100 mg/dL)
ÁLDL-C Calc does NOT accurately reflect atherogenic lipoproteins for ~50% 

of the population
ǐInaccurate
ǐGreatly underestimate CVD risk for a large portion of the population
ǐEspecially those with metabolic syndrome, insulin resistance, pre-diabetes, T2D

ÁAtherogenic lipoproteins, not the cholesterol they contain, are the actual 
cause of atherosclerosis
ǐWe need to identify the # and size of LDL, VLDL, RLP, Lp(a) and HDL particles 

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

1
Ψ

3

4

5

RLP

RLP

Lp(a)

Lp(a)

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

1
Ψ

3

4

5

RLP

RLP

Lp(a)

Lp(a)

ÏØ,ÐɉÁɊ Ǫ ,ÐɉÁɊ

ÁMany factors lead to this eruption
ÁWe have control over most of them

33
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Brewer HB Jr, Santamarina-Fojo S. Clinical significance of high-density lipoproteins and the development of atherosclerosis: focus on the role of the adenosine triphosphate-binding cassette protein A1 transporter. Am J Cardiol. 2003 Aug 21;92(4B):10K-16K.

Rajman I, Eacho PI, Chowienczyk PJ, Ritter JM. LDL particle size: an important drug target? British Journal of Clinical Pharmacology. 1999;48(2):125-133. 

Mabuchi H, Nohara A, Inazu A. Cholesteryl ester transfer protein (CETP) deficiency and CETP inhibitors. Molecules and cells. 2014 Nov;37(11):777-84.

CE

CE

Adipose & 
Other tissues

TG-> FFA

CETP = Cholesteryl ester transfer protein

Peripheral 
Tissues

CE

#%

ÁȰ4ÈÅ ÂÏÄÙ ÈÁÓ Á ÌÏÔ ÏÆ ÄÉÆÆÅÒÅÎÔ ×ÁÙÓ ÔÏ ÍÏÖÅ ÁÎÄ ÍÅÔÁÂÏÌÉÚÅ 
cholesterol. We can take advantage of this fact to alter 
cholesterol metabolism if and as necessary to overcome 
almost any imbalance in this process so that we can prevent & 
ÒÅÖÅÒÓÅ #6$Ȣȱ
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Á/ÌÄȡ 0ÁÔÉÅÎÔÓ ÈÁÖÉÎÇ Á ÈÅÁÒÔ ÁÔÔÁÃË ÈÁÖÅ ÉÎÃÒÅÁÓÅÄ ,$,Ȥ
ÃÈÏÌÅÓÔÅÒÏÌ
Á.Å×ȡ (ÁÌÆ ÔÈÅ ÐÁÔÉÅÎÔÓ ÈÁÖÉÎÇ Á ÈÅÁÒÔ ÁÔÔÁÃË ÈÁÖÅ ÎÏÒÍÁÌ 
,$,ȤÃÈÏÌÅÓÔÅÒÏÌ
ü7ÈÁÔ ÏÔÈÅÒ ÒÉÓË ÆÁÃÔÏÒÓ ÓÈÏÕÌÄ ×Å ÂÅ ÁÄÄÒÅÓÓÉÎÇȩ

ÁApoB-100 is synthesized in the liver
ÁMajor structural component of VLDL, IDL, LDL and Lp(a) 

particles
ÁPlays major role in how LDL is delivered to cells
ÁOne Apo-B per VLDL, IDL, LDL, Lp(a) particle
üVery accurate measure of all atherogenic lipoprotein particles
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'ÅÔÔÙ )ÍÁÇÅÓȾÉ3ÔÏÃËÐÈÏÔÏ
Getty Images/iStockphoto

VS

Low ApoB-100 High ApoB-100

ÁGreatly improves evaluation of CVD risk assessment and of 
therapeutic action
ÁEspecially important for:

ÁMales, those over 65 yo, smokers

ÁPeople with metabolic syndrome, high HDL-C, high triglycerides, 
larger waist circumference and/or low total cholesterol

ÁPeople taking statin medications

ǐStatins reduce LDL-C to a much greater extent than LDL-P, ApoB or other 
atherogenic lipoproteins

Kim BJ, Hwang ST, Sung KC, et al. Comparison of the relationships between serum apolipoprotein B and serum lipid distributions. Clin Chem. 2005 De;51(12):2257-63.

Rizzo M, Berneis K. The clinical relevance of low-density-lipoproteins size modulation by statins. Cardiovasc Drugs Ther. 2006;20:205ï217.

Despres JP, Lemieux I, Salomon H, Delaval D. Effects of micronized fenofibrate versus atorvastatin in the treatment of dyslipidaemic patients with low plasma HDL-cholesterol levels: a 12-week randomized trial. J Intern Med. 

2002;251:490 ï 499.
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ÁȰȣÍÅÁÓÕÒÅÍÅÎÔ ÏÆ ,$,-cholesterol may not accurately 
reflect the true burden of atherogenic particles, especially in 
those with the typical lipoprotein abnormalities of 
cardiometabolic risk (CMR): increased triglycerides, low HDL-
ÃÈÏÌÅÓÔÅÒÏÌ ÁÎÄ ÉÎÃÒÅÁÓÅÄ ÎÕÍÂÅÒÓ ÏÆ ÓÍÁÌÌ ,$, ÐÁÒÔÉÃÌÅÓȱ

ÁACC/ADA consensus statement 2008

CMR ɀ cardiometabolic risk

Brunzellȟ *ÏÈÎ $Ȣ ÅÔ ÁÌȢ Ȱ,ÉÐÏÐÒÏÔÅÉÎ ÍÁÎÁÇÅÍÅÎÔ ÉÎ ÐÁÔÉÅÎÔÓ ×ÉÔÈ ÃÁÒÄÉÏÍÅÔÁÂÏÌÉÃ ÒÉÓËȡ ÃÏÎÓÅÎÓÕÓ ÃÏÎÆÅÒÅÎÃÅ ÒÅÐÏÒÔ ÆÒÏÍ ÔÈÅ !ÍÅÒÉÃÁÎ DiÁÂÅÔÅÓ !ÓÓÏÃÉÁÔÉÏÎ ÁÎÄ ÔÈÅ !ÍÅÒÉÃÁÎ #ÏÌÌÅÇÅ ÏÆ #ÁÒÄÉÏÌÏÇÙ &ÏÕÎÄÁÔÉÏÎȢȱ *ÏÕÒÎÁÌ ÏÆ ÔÈÅ 
American College of Cardiology 51 15 (2008): 1512-24.

ÁȰ-ÁÎÙ ÃÒÏÓÓȤÓÅÃÔÉÏÎÁÌ ÁÎÄ ÐÒÏÓÐÅÃÔÉÖÅ ÓÔÕÄÉÅÓ ÓÈÏ× ÔÈÁÔ !ÐÏ"Ȥ
ΧΦΦ ÁÎÄȾÏÒ ,$, ÐÁÒÔÉÃÌÅ ÎÕÍÂÅÒ ÉÓ Á ÂÅÔÔÅÒ ÄÉÓÃÒÉÍÉÎÁÔÏÒ ÏÆ ÒÉÓË 
ÔÈÁÎ ÉÓ ,$,ȤÃÈÏÌÅÓÔÅÒÏÌȱ

Á!##Ⱦ!$! ÃÏÎÓÅÎÓÕÓ ÓÔÁÔÅÍÅÎÔȟ ΨΦΦή

ÁȰ4ÈÅÒÅ ÉÓ ÎÏ× ÁÄÖÁÎÃÅÄ ÔÅÓÔÉÎÇ ÁÖÁÉÌÁÂÌÅ ÔÈÁÔ ÃÁÎ 
ÐÒÏÖÉÄÅ ÍÏÒÅ ÁÃÃÕÒÁÔÅ ÉÎÆÏÒÍÁÔÉÏÎ ÏÎ #6$ ÒÉÓËȢȱ

Á#ÁÒÄÉÏÌÏÇÉÓÔÓ΄ ÈÁÎÄÓ ÁÒÅ ÔÉÅÄ Ǫ ÔÈÅÙ ÄÏÎȭÔ ÈÁÖÅ ÔÈÅ ÒÉÇÈÔ 
tools for the job

Brunzellȟ *ÏÈÎ $Ȣ ÅÔ ÁÌȢ Ȱ,ÉÐÏÐÒÏÔÅÉÎ ÍÁÎÁÇÅÍÅÎÔ ÉÎ ÐÁÔÉÅÎÔÓ ×ÉÔÈ ÃÁÒÄÉÏÍÅÔÁÂÏÌÉÃ ÒÉÓËȡ ÃÏÎÓÅÎÓÕÓ ÃÏÎÆÅÒÅÎÃÅ ÒÅÐÏÒÔ ÆÒÏÍ ÔÈÅ !ÍÅÒÉÃÁÎ DiÁÂÅÔÅÓ !ÓÓÏÃÉÁÔÉÏÎ ÁÎÄ ÔÈÅ !ÍÅÒÉÃÁÎ #ÏÌÌÅÇÅ ÏÆ #ÁÒÄÉÏÌÏÇÙ &ÏÕÎÄÁÔÉÏÎȢȱ *ÏÕÒÎÁÌ ÏÆ ÔÈÅ !ÍÅÒÉÃÁÎ #ÏÌÌÅÇÅ ÏÆ #ÁÒÄÉÏÌÏÇÙ ΫΧ 
15 (2008): 1512-24.
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Á!ÐÏ" ȤΧΦΦ ÏÒ ,$, ÐÁÒÔÉÃÌÅ Υ 0ÒÅÄÉÃÔ #6$ ÒÉÓË "ÅÔÔÅÒ ÔÈÁÎ #ÈÏÌÅÓÔÅÒÏÌȡ
Á!ÍÅÒÉÃÁÎ $ÉÁÂÅÔÅÓ !ÓÓÏÃÉÁÔÉÏÎ ɉΨΦΦήɊ
Á!ÍÅÒÉÃÁÎ (ÅÁÒÔ !ÓÓÏÃÉÁÔÉÏÎÓɉΨΦΦήɊ
Á!ÍÅÒÉÃÁÎ $ÉÁÂÅÔÅÓ !ÓÓÏÃÉÁÔÉÏÎ ɉΨΦΦήɊ
Á!ÍÅÒÉÃÁÎ #ÏÌÌÅÇÅ ÏÆ #ÁÒÄÉÏÌÏÇÙ ɉΨΦΦήɊ
Á#ÁÎÁÄÉÁÎ #ÁÒÄÉÏÖÁÓÃÕÌÁÒ 3ÏÃÉÅÔÙ ɉΨΦΦίɊ
Á.ÁÔÉÏÎÁÌ ,ÉÐÉÄ !ÓÓÏÃÉÁÔÉÏÎ ɉΨΦΧΧɊ
Á%ÕÒÏÐÅÁÎ !ÔÈÅÒÏÓÃÌÅÒÏÓÉÓ 3ÏÃÉÅÔÙ ɉΨΦΧΧɊ
Á!ÍÅÒÉÃÁÎ !ÓÓÏÃÉÁÔÉÏÎ ÏÆ #ÌÉÎÉÃÁÌ %ÎÄÏÃÒÉÎÏÌÏÇÉÓÔÓ ɉΨΦΧΨɊ
Á#ÅÎÔÅÒÓ ÆÏÒ $ÉÓÅÁÓÅ #ÏÎÔÒÏÌ ɉΨΦΧΪɊ

Á!ÐÏ" ÉÓ Á ÇÏÏÄ ÓÔÁÒÔÉÎÇ ÐÏÉÎÔȠ ,ÉÐÏÐÒÏÔÅÉÎ ÐÁÒÔÉÃÌÅ Υ ÂÙ ÓÉÚÅȾÄÅÎÓÉÔÙ ÉÓ ÂÅÔÔÅÒ
Genest J, McPherson R, Frohlich J, et al. 2009 Canadian Cardiovascular Society/Canadian guidelines for the diagnosis and treatment of dyslipidemia and prevention of cardiovascular disease in the adult - 2009 recommendations.Can J Cardiol2009;25:567-79.
Garber AJ, Abrahamson MJ, Barzilay JI, et al. AACE comprehensive diabetes management algorithm 2013.Endocr Pract2013;19:327-36.
Davidson MH, Ballantyne CM, Jacobson TA, et al. Clinical utility of inflammatory markers and advanced lipoprotein testing: advice from an expert panel of lipid specialists.J Clin Lipidol2011;5:338-67.
Stone NJ, et al. 2013 ACC/AHA guideline on the treatment of blood cholesterol to reduce atherosclerotic cardiovascular risk in adults: a report of the American College of Cardiology/American Heart Association Task Force on Practice Guidelines.J Am Coll Cardiol2013.
Catapano AL, Reiner Z, De Backer G, et al. ESC/EAS Guidelines for the management of dyslipidaemias The Task Force for the Management of Dyslipidaemias of the European Society of Cardiology (ESC) and the European Atherosclerosis Society (EAS).Atherosclerosis2011;217:3-46.
Center for Disease Control and Prevention's Lipid Standardization Program. 2014

Segrest et al. Atlas of Atherosclerosis. 2nd Edition; Philadelphia.
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ÁSmaller LDL particles are more atherogenic than larger 
LDL particles
ÁPenetrate the arterial wall more easily
ÁOxidize more readily
ÁCause calcification of arteries

ÁPeople with small, dense LDL-P have a 300% increased risk of coronary heart disease

45
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ÁSmall, dense LDL particles confer at least a 3-fold higher risk 
of CVD compared with large LDL particles

ÁSmall, dense LDL particles do not correlate with LDL-C levels

ÁCompletely 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 lowȤdensity lipoprotein particles as a predictor of the risk of ischemic heart disease in men: Prospective results from the Québec Cardiovascular 

Study. Circulation 1997;95: 69ï75.

Zambon S, et al. Pravastatin treatment in combined hyperlipidemia: effect on plasma lipoprotein and size. Eur J Clin Pharmacol. 1994;46:221ï224.

Franceschini G, et al. Pravastatin effectively lowers LDL cholesterol in familial combined hyperlipidemia without changing LDL subclass pattern. Arterioscler Thromb. 1994;14:1569ï1575.

Carmena R, Duriez P, Fruchart JC. Atherogenic lipoprotein particles in atherosclerosis. Circulation 2004;109:III2ïIII7.

Nicholls S, Lundman P. The emerging role of lipoproteins in atherogenesis: beyond LDL cholesterol. Semin Vasc Med. 2004;4:187ï195.

Liu ML, Ylitalo K, Nuotio I, Salonen R, Salonen JT, Taskinen MR. Association between carotid intima-media thickness and low-density lipoprotein size and susceptibility of low-density lipoprotein to 

oxidation in asymptomatic members of familial combined hyperlipidemia families. Stroke 2002;33:1255ï 60.

Á Nordestgaard BG, Nielsen LB. Atherosclerosis and arterial influx of lipoproteins, Curr Opin 
Lipidol. 1994;4:252ɀ257.

Á Steinberg D, Parsatharathy S, Carew T, Khoo J, Witztum J. Beyond cholesterol: 
Modifications of low-density lipoprotein that increase its atherogenecity. N Engl J Med. 
1989;320:915ɀ924.

Á Dejager S, Bruckert E, Chapman MJ. Dense LDL subspecies with diminished oxidative 
resistance predominate in combined hyperlipidaemia. J Lipid Res. 1993;34:295ɀ308.

Á ribble DL. Lipoprotein oxidation in dyslipidaemia: insights into general mechanisms 
affecting lipoprotein oxidative behaviour. Curr Opin Lipidol. 1995;6:196ɀ208. 

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

Á Parhami F, 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 patients. Arterioscler Thromb Vasc Biol. 1997;17:680 ɀ 687.

Á Tintut Y, et alL. Monocyte/macrophage regulation of vascular calcification in vitro. 
Circulation. 2002;105:650 ɀ 655.
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Segrest et al. Atlas of Atherosclerosis. 2nd Edition; Philadelphia.

ÁDiverse group of particles
ÁMany anti-atherogenic properties
ÁCholesterol removal from cells & plaques (Reverse Cholesterol Transport)
ÁInhibit LDL-P oxidation
ÁPromote endothelial repair
ÁImprove endothelial dysfunction
ÁAnti-thrombotic (prevent blood clots)
ÁAnti-inflammatory
ÁInhibit monocyte binding to endothelium
ÁIncrease nitric oxide production
ÁPrevent atherosclerotic lesion progression
ÁPromote atherosclerotic lesion regression
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Á Navab, M., Reddy, S., Van Lenten, B. et al. HDL and cardiovascular disease: atherogenic and atheroprotective 
mechanisms. Nat Rev Cardiol 8, 222ɀ232 (2011).

Á Rye KA, Bursill CA, Lambert G, Tabet F, Barter PJ. The metabolism and anti-atherogenic properties of HDL. J Lipid 
Res. 2009 Apr;50 Suppl(Suppl):S195-200.

Á Lewis G. F., and D. J. Rader. 2005. New insights into the regulation of HDL metabolism and reverse cholesterol 
transport. Circ. Res. 96 1221ɀ1232.

Á Negre-Salvayre A., N. Dousset, G. Ferretti, T. Bacchetti, G. Curatola, and R. Salvayre. 2006. Antioxidant and 
cytoprotective properties of high-density lipoproteins in vascular cells. Free Radic. Biol. Med. 41 1031ɀ1040. 

Á Tso C., G. Martinic, W. H. Fan, C. Rogers, K. A. Rye, and P. J. Barter. 2006. High-density lipoproteins enhance 
progenitor-mediated endothelium repair in mice. Arterioscler. Thromb. Vasc. Biol. 26 1144ɀ1149. 

Á Mineo C., H. Deguchi, J. H. Griffin, and P. W. Shaul. 2006. Endothelial and antithrombotic actions of HDL. Circ. 
Res. 98 1352ɀ1364. 

Á Cockerill G. W., K. A. Rye, J. R. Gamble, M. A. Vadas, and P. J. Barter. 1995. High-density lipoproteins inhibit 
cytokine-induced expression of endothelial cell adhesion molecules. Arterioscler. Thromb. Vasc. Biol. 15 1987ɀ
1994. 

Á Murphy, A. J., K. J. Woollard, A. Hoang, N. Mukhamedova, R. A. Stirzaker, S. P. McCormick, A. T. Remaley, D. 
Sviridov, and J. Chin-Dusting. 2008. High-Density Lipoprotein Reduces the Human Monocyte Inflammatory 
Response. Arterioscler Thromb Vasc Biol. 

Á Tangirala R. K., K. Tsukamoto, S. H. Chun, D. Usher, E. Pure, and D. J. Rader. 1999. Regression of atherosclerosis 
induced by liver-directed gene transfer of apolipoprotein A-I in mice. Circulation. 100 1816ɀ1822. 

Á Badimon J. J., L. Badimon, and V. Fuster. 1990. Regression of atherosclerotic lesions by high density lipoprotein 
plasma fraction in the cholesterol-fed rabbit. J. Clin. Invest. 85 1234ɀ1241.

ÁȰ($, particles play a number of important roles in preventing 
and REVERSING CVD, but ɀ just like LDL-P ɀ we need to focus 
on a specific type of HDL-0ȱ
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ÁHDL-P are a better predictor of CVD risk than HDL-C

ÁHDL-C no longer predictive of CVD after adjusting for HDL-P

ÁHDL2b particles are an indicator of rate of reverse cholesterol 
transport

ÁIndicates how well lipids are removed from cells/macrophages/plaques

ÁHigh HDL2b = Ź CVD risk

ÁLow HDL2b = ŷ 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-density lipoprotein cholesterol and particle concentrations, carotid atherosclerosis, 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.

Alterations of high-density lipoprotein subclasses in hypercholesterolemia and combined hyperlipidemia. Int J Cardiol. 2007. 120(3): pages 331-337.

Brewer HB Jr, Santamarina-Fojo S. Clinical significance of high-density lipoproteins and the development of atherosclerosis: focus on the role of the adenosine triphosphate-binding cassette protein 

A1 transporter. Am J Cardiol. 2003 Aug 21;92(4B):10K-16K.

Rajman I, Eacho PI, Chowienczyk PJ, Ritter JM. LDL particle size: an important drug target? British Journal of Clinical Pharmacology. 1999;48(2):125-133. 

CE

CE
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Á#ÈÏÌÅÓÔÅÒÏÌ ÉÓÎȭÔ ȰÇÏÏÄȱ ÏÒ ȰÂÁÄȱȟ ÉÔȭÓ ÊÕÓÔ ÃÁÒÒÉÅÄ ÂÙ ÄÉÆÆÅÒÅÎÔ 
lipoprotein particles

Á)ÔȭÓ ÔÈÅ ÄÉÆÆÅÒÅÎÔ ÌÉÐÏÐÒÏÔÅÉÎ ÐÁÒÔÉÃÌÅÓ ÔÈÁÔ ÃÁÒÒÙ ÔÈÅ ÃÈÏÌÅÓÔÅÒÏÌ 
that confer risk or protection from atherosclerosis & CVD

ÁSo, we need to measure the particles & NOT cholesterol

ÁRatio of TG:HDL-C correlates strongly with incidence and 
extent of CVD (ratio > 4)

ÁBest CVD predictor that can be derived from standard lipid testing

ÁMarker of insulin resistance/metabolic syndrome (TG/HDL-C >3)

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

Hokanson JE, Austin MA. Plasma triglyceride level is a risk factor for cardiovascular disease independent of high-density lipoprotein cholesterol level: a meta-analysis of population-based prospective studies. J Cardiovasc Risk. 1996; 3: 213ɀ219.
Assmann G, Schulte H, von Eckardstein A. Hypertriglyceridemia and elevated lipoprotein(a) are risk factors for major coronary events in middle-aged men. Am J Cardiol. 1996; 77: 1179ɀ1184.
Yarnell JW, Patterson CC, Sweetnam PM, et al. Do total and high density lipoprotein cholesterol and triglycerides act independently in the prediction of ischemic heart disease? Ten-year follow-up of Caerphilly and Speedwell Cohorts. Arterioscler Thromb Vasc 
Biol. 2001; 21: 1340ɀ1345.
McLaughlin T, et al. Use of Metabolic Markers To Identify Overweight Individuals Who Are Insulin Resistant. Ann Intern Med. 2003;139:802ɀ809. 
da Luz PL, et al. Comparison of serum lipid values in patients with coronary artery disease at <50, 50 to 59, 60 to 69, and >70 years of age. Am J Cardiol. 2005 Dec 15;96(12):1640-3. Epub 2005 Oct 21.

рр

56



2025 CSW Fall Experience 9őċĬШ§ũĲƖЯШ ?

www.naturalpathhealthcenter.com 29

ÁTG:HDL-C ratio can predict particle 
size

Á79% of people with ratio > 3.8 had 
increased small, dense LDL particles

Á81% of those with ratio < 3.8 had 
increased large, buoyant LDL particles

Hanak V, et al. Accuracy of the triglyceride to high-density lipoprotein cholesterol 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. 

CE

#%

Fielding CJ, Fielding PE. Molecular physiology of reverse cholesterol transport. J Lipid Res. 1995;36:211ï28.

Xu Y, Fu M. Alterations of HDL subclasses in hyperlipidemia. Clin Chim Acta. 2003;332:95ï102.

TG-> FFA
Adipose & 
Other tissues
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Á Explain the difference between LDL-C and the LDL-P that carry that cholesterol

Á A high TG:HDL-C ratio indicates that they likely have a higher number of small, 
dense LDL-P, which dramatically increases their risk of CVD
ÁPeople with small, dense LDL-P have a 300% increased risk of coronary heart disease

Á This can be verified with advanced testing for ~$200
ÁProvides the information needed to identify and address issues with blood lipid metabolism
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Brewer HB Jr, Santamarina-Fojo S. Clinical significance of high-density lipoproteins and the development of atherosclerosis: focus on the role of the adenosine triphosphate-binding cassette protein 

A1 transporter. Am J Cardiol. 2003 Aug 21;92(4B):10K-16K.

Rajman I, Eacho PI, Chowienczyk PJ, Ritter JM. LDL particle size: an important drug target? British Journal of Clinical Pharmacology. 1999;48(2):125-133. 

RLP

CE

CE

Á One of the most atherogenic lipoproteins
Á Initiate and propagate that atherosclerotic process
ÁCan be taken up by macrophages and form foam cells with or without being oxidized
ÁDramatically increases the rate of foam cell/atherosclerotic plaque formation

ÁRLPs also induce thrombin generation, which increases the risk of blood clots

Á RLP-P # does NOT correlate with LDL-C
ÁOften, people with high RLP particles have normal or low LDL-C
ÁNOT accounted for in standard lipid testing

Á High in 25% of the population
Á Common in people with metabolic syndrome
Á ~1 in 3 US Adults = 93 million people

Á ŷ RLP-P often leads to high blood pressure

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), 203ï209.

Fujioka Y, Ishikawa Y. Remnant lipoproteins as strong key particles to atherogenesis. J Atheroscler Thromb. 2009;16:145ï154.

Nakajima K, et al. The oxidative modification hypothesis of atherosclerosis: The comparison of atherogenic 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 triglyceride metabolism in relatives of hypertriglyceridemic probands. Arteriosclerosis. 8: 217ï226.

Grundy S. M., Mok H. Y. I., 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: 1274ï1283.

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.
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ÁGenetic component of CVD
ÁHigh in 20-25% of the population
ÁSmall particle that is easily oxidized to cause plaque
ÁVery strong independent risk factor for CVD
ÁParticularly detrimental with ¬ LDL-C, ® HDL-C, diabetes, 

hypertension, ¬ homocysteine or ¬ hs-CRP/inflammation
ÁMost detrimental if/when other CVD risk factors are present
üAddress all other known risk factors and lower Lp(a) AMAP

Solfrizzi V, et al.  Relation of lipoprotein(a) as coronary risk factor to type 2 diabetes mellitus and low-density lipoprotein cholesterol in patients > or = 65 years of age (The Italian Longitudinal Study on Aging).  Am J Cardiol.2002;89:825-829. 

Cantin B, et al.  Association of fibrinogen and lipoprotein(a) as a coronary heart disease risk factor in men (The Quebec Cardiovascular Study).  Am J Cardiol.2002;89:662-666. 

von Eckardstein A, Schulte H, Cullen P, Assmann G. Lipoprotein(a) further increases the risk of coronary events in men with high global cardiovascular risk.  J Am Coll Cardiol.2001;37:434-439. 

Foody JM, et al. Homocysteine and lipoprotein(a) interact to increase CAD risk in young men and women.  Arterioscler Thromb Vasc Biol.2000;20:493-499.

Gaw A, Boerwinkle E, Cohen JC, Hobbs HH. Comparative analysis of the apo(a) gene, apo(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 

Invest.1994;93:2526-2534.

Graphic: https://www.amgen.com/stories/2023/02/8-things-to-know-about-lipoproteina 
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ÁLp(a) competes with Plasminogen & prevents Fibrinolysis

ÁReduces activation of plasminogen to plasmin

ǐPlasmin breaks down blood clots

üLp(a) decreases ability to dissolve blood clots
üAtherogenic and Thrombotic
üIncreases the risk of plaque rupture and thrombotic events 

(MI, Stroke, DVT)
ü3-5x greater risk of CVD if Lp(a) elevated

üCompletely 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 plaques of lipid derived from low density lipoprotein. II. Preferential immobilization of lipoprotein (a) (Lp(a)). Atherosclerosis. 1990 Oct;84(2-3):173-81.

Assmann G, Schulte H, Eckardstein AV. Hypertriglyceridemia and elevated lipoprotein(a) are risk factors for coronary events in middle-aged men. Am J Cardiol.. 1996;77:1179ï1184.

65

сс



ΞΜΞΡШ9ÉìШ[ċũũШEǂƓĲƖŔĲŰĦĲ Chad Oler, ND

www.naturalpathhealthcenter.com 34

ÁMeasure of the relative amounts of EPA + DHA in red 
blood cells
ÁStandardized analytical method
ÁRisk factor for sudden cardiac death and mortality 

due to CVD
ÁIdeal ² 8% - 11%
ÁAverage American ~3.5-5%

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. 385ï398.

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 Schacky C. Omega-3 Index and Cardiovascular Health. Nutrients. 2014;6(2):799-814.

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): 1363ï1367. 

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.

Optimized EPA+DHA levels dramatically decrease the risk of death from CVD
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ÁNeed 1300-1500 mg more EPA+DHA/day to increase HS-
Omega 3 Index from ~4% to ~8% in 5 months
Á+ Omega Pure EPA-DHA 720: 1 cap BID wf 

Flock MR, Skulas-Ray AC, Harris WS, et al. Determinants of Erythrocyte Omega-3 Fatty Acid Content in Response to Fish Oil Supplementation: A Dose-Response. Randomized Controlled Trial. J Am Heart Assoc, 2 (2013), p. e000513

Harris WS, et al. Erythrocyte long-chain omega-3 fatty acid levels are inversely associated with mortality and with incident cardiovascular disease: The Framingham Heart Study. Journal of Clinical Lipidology; 12(3):718-727.

ÁAtherosclerosis is an inflammatory disorder
ÁInflammation can cause endothelial dysfunction
ÁOxidized lipoproteins initiate/propagate inflammatory response
ÁInflammation drives plaque formation & calcification
ÁInflammation increases likelihood of plaque rupture and thrombosis

ÁC-reactive protein (CRP) is a marker of systemic inflammation
ÁStudies have shown that:
Áhs-CRP elevations (>2.0 mg/L) are associated with acute CV events and 

mortality
Áhs-CRP is a stronger predictor of CVD events than LDL-C levels
Áhs-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;326:242ï250.

Hansson GK. Inflammation, atherosclerosis, and coronary artery disease. N Engl J Med. 2005;352:1685ï1695.

Ridker PM, et al. Inflammation, aspirin, and the risk of cardiovascular disease in apparently healthy men. N Engl J Med. 1997;336:973ï979.

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;347:1557ï1565. 

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;375:132ï140. doi: 10.1016/S0140-6736(09)61717-7.
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ÁHomocysteine has been shown to both initiate and propagate 
atherosclerosis via:
ÁOxidative stress, platelet activation, endothelial dysfunction, hyper 

coagulability, vascular smooth muscle cell proliferation and 
mitochondrial stress

ÁCauses oxidative stress, which inhibits L-arginine uptake, causes 
eNOS uncoupling and Ź NO production

ÁMild/moderate elevations, even within the normal range, 
increase risk of atherosclerosis/CVD

Mangoni AA, Jackson SH. Homocysteine and cardiovascular disease: current evidence and future prospects.  Am J Med.2002;112:556-565.

De Bree A, et al. Homocysteine determinants and the evidence to what extent homocysteine determines the risk of coronary heart disease.  Pharmacol Rev.2002;54:599-618.

Werstuck GH, et al.  Homocysteine-induced endoplasmic reticulum stress causes dysregulation of the cholesterol and triglyceride biosynthetic pathways.  J Clin Invest.2001;107:1263-1273.

Danesh J, Lewington S. Plasma homocysteine and coronary heart disease: systematic review of published epidemiological studies. J Cardiovasc Risk. 1998;5:229ï232.

Homocysteine Studies Collaboration Homocysteine and risk of ischemic heart disease and stroke: a meta-analysis. JAMA. 2002;288:2015ï2022.

Janaszak-Jasiecka, A., Pğoska, A., WieroŒska, J.M. et al. Endothelial dysfunction due to eNOS uncoupling: molecular mechanisms as potential therapeutic targets. Cell Mol Biol Lett 28, 21 (2023). 

MS = methionine synthase
BHMT = betaine-homocysteine methyltransferase
Betaine = TMG = trimethylglycine

Mangoni AA, Jackson SH. Homocysteine and cardiovascular disease: current evidence and future prospects.  Am J Med.2002;112:556-565.
De Bree A, et al. Homocysteine determinants and the evidence to what extent homocysteine determines the risk of coronary heart disease.  Pharmacol Rev.2002;54:599-618.

(TMG)
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ÁGenetic SNPs
ÁHomozygous for MTHFR variant (677 C->T) present in ~15% of 

Caucasian population

ÁCan increase homocysteine 25%
ÁNutrient deficiency
ÁB6, B12, folate ɀ reduced forms often necessary

ÁTrimethylglycine (TMG)
ÁMedications
ÁFibrates, cholestyramine, Glucophage/metformin, methotrexate

Frosst P, Blom HJ, Milos R.  et al.  A candidate genetic risk factor for vascular disease: a common mutation in methylenetetrahydrofolate reductase.  Nat Genet.1995;10:111-113.

De Bree A, et al. Homocysteine determinants and the evidence to what extent homocysteine determines the risk of coronary heart disease.  Pharmacol Rev.2002;54:599-618.

Lowering blood homocysteine with folic acid based supplements: meta-analysis of randomised trials. Homocysteine Lowering Trialists' Collaboration.  BMJ.1998;316:894-898.

Desouza C, et al. Drugs affecting homocysteine metabolism: impact on cardiovascular risk. Drugs. 2002;62(4):605-16.
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ÁPatients at increased risk of CVD frequently have:
ÁAn atherogenic lipoprotein profile:
ǐ¬ triglyceride-rich lipoproteins (VLDL-P, RLP-P)
ǐ¬ small, dense LDL particles
ǐ¬  Lp(a)
ǐ® HDL particles (especially HDL2b)

ÁNitric oxide dysregulation
üThose with metabolic syndrome, T2D, hypertension
üOften presents with normal LDL-C
üCompletely missed with standard lipid panels

ü3-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;141:1128ï 31.

Austin MA, McKnight B, Edwards KI, et al. Cardiovascular disease mortality in familial forms of hypertriglyceridemia: a 20-year prospective study. Circulation 2000;101:2777 ï 82.

Twickler TB, Dallinga-Thie GM, Cohn JS, Chapman MJ. Elevated remnant-like particle cholesterol concentration: a characteristic feature of the atherogenic lipoprotein phenotype. Circulation 2004;109:1918ï 25.

BEST PREDICTORS OF CVD RISK:

Á¬ Apo B-100 / ¬ LDL-P#
Á¬ Small LDL particles
ÁEspecially small, dense LDL-P

Á¬ RLP-P
Á® HDL2b
Á® Nitric oxide
Á¬ Blood pressure

CVD RISK MODIFIERS:

Á Metabolic syndrome/ type 
II diabetes

Á¬ Lp(a)
Á¬ Hs-CRP
Á¬ Homocysteine
Á® HS-Omega-3 Index

Á If only have standard lipid testing:

Á TG:HDL-C

Á Use to encourage advanced testing
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Marker Optimal Value Notes

Total Cholesterol <200 mg/dl

HDL-C >60 mg/dl

LDL-C <100 mg/dl

Triglycerides <100 mg/dl

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

TC/HDL-C 2.5-3.5

Fasting glucose 80-90 mg/dl

.ÉÔÒÉÃ /ØÉÄÅ Target level or higher Nitric Oxide Indicator Strips

Systolic BP <120 mmHg

Diastolic BP <80 mmHg

Marker Optimal Value Notes

LDL-P < 900 nmol/L Especially important for diabetes, 
metabolic syndrome and ¬ TG/HDL-CApo B-100 <80 mg/dl; <70 mg/dl for high risk

Non-HDL-P < 800 nmol/L

Dense LDL III < 300 nmol/L

Dense LDL IV < 100 nmol/L

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

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

RLP-P < 150 nmol/L

HDL2b-P > 1500 nmol/L

hs-CRP < 1.0 mg/L

Homocysteine < 7-10 mg/dl

HS-Omega-3 Index > 8%

Fasting Insulin 7-9 mIU/ml
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ÁWe should not be using 
technology and data from the 
70s & 80s when research from 
this century points us in a better 
direction

ÁApproximately 50% of all CVD-related deaths 
have no prior cardiac symptoms or diagnoses
ÁWe need a way to identify these people

ÁCurrent algorithms to identify CVD risk are 
heavily weighted for age
ÁNearly everyone over 65 is labeled borderline/high

ÁMost everyone under 65 is labeled low risk
ÁWe need more accurate ways to determine, 

communication and address CVD risk

Greenland P, Alpert JS, Beller GA, et al. 2010 ACCF/AHA guideline for assessment of cardiovascular risk in asymptomatic adults: a report of the American College of Cardiology Foundation/American Heart Association Task Force on Practice Guidelines. J Am Coll 
Cardiol 2010;56(25):e50ɀe103.
Greenland P, Bonow RO, Brundage BH, et al. ACCF/AHA 2007 clinical expert consensus document on coronary artery calcium scoring by computed tomography in global cardiovascular risk assessment and in evaluation of patients with chest pain: a report of the 
American College of Cardiology Foundation Clinical Expert Consensus Task Force (ACCF/AHA Writing Committee to Update the 2000 Expert Consensus Document on Electron Beam Computed Tomography) developed in collaboration with the Society of 
Atherosclerosis Imaging and Prevention and the Society of Cardiovascular Computed Tomography. J Am Coll Cardiol 2007;49(3):378ɀ402.
Greenland P, Blaha MJ, Budoff MJ, Erbel R, Watson KE. Coronary Calcium Score and Cardiovascular Risk. J Am Coll Cardiol 2018;72(4):434ɀ447.
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ÁAdvanced Lipoprotein Testing

ÁLPP+ Testing (Lipoprotein Particle Profile)

ÁKBMO ɀ CIT (Cardiovascular Inflammation Test)

ÁOmega-3 Index
ÁNitric Oxide Indicator Strips

Á Provides direct measurement of:
ÁVLD-P
ÁTotal LDL-P
ÁRLP-P
ÁSmall dense LDL-P
ǐLDL III/IV

ÁHDL2b-P
ÁFasting insulin
Áhs-CRP
ÁLp(a)
ÁApoB
ÁHomocysteine

ÁRequires a blood draw
Áwww.spectracell.com 
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Á Step 1: Primary Risk Assessment
Á High LDL particle number (<900) &/or Apo B (<80 mg/dL)

Á Elevated small/dense LDL ( LDL III >300 nmol/L; LDL IV > 100 nmol/L)

Á Elevated RLP (150 nmol/L); Moderate/high Triglycerides (>150 mg/dL)

Á Low HDL2b (<1500 nmol/L)
Á Step 2: Modify risk using Metabolic syndrome traits, Lp(a) & hs-CRP
Á Combine metabolic syndrome traits from LPP with blood pressure, obesity (WC/BIA) & 

fasting glucose

Áŷ Lp(a) and/or ŷ hs-CRP and/or ŷ homocysteine

Á Also consider family Hx, medical Hx and smoking

ÁModify risk assessment and Tx goals from Step 1 based on these criteria

Á Use standard Lipid Panel at bottom to compare with previous labs
Á Step 3: Determine Therapeutic Approach
Á Determine Tx goals and therapeutic approach to address each risk factor

Á Refer to LPP Therapeutic Guidelines

Á All patients, and especially those who:
ÁHave a family history of heart disease or diabetes

ÁHave been diagnosed with heart disease or diabetes

ÁAre already taking cholesterol-lowering medications

ÁHave been diagnosed with Metabolic Syndrome (high blood pressure)

ÁAre overweight

ÁHave high LDL - the bad cholesterol

ÁHave low HDL - the good cholesterol

ÁHave high triglycerides

ÁAnyone that wants to know their cardiovascular disease risk!

Á Requires a blood draw; they have many draw sites available
Á If blood draw is not an option, run the KBMO CIT 
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Á If blood draw is not an option, you the CIT 
from KBMO

ÁProvides a measure of:
ÁApoB
ÁLp(a)
ÁTC/HDL-C ratio
ÁHDL-C/TG ratio 
ǐ<0.25 = Marker of insulin resistance and likelihood 

of small dense LDL-P (III/IV)

Áhs-CRP
ÁHbA1C
ÁFasting glucose

ÁSpeak to Ron/Nutri-Dyn rep to learn more

ÁOmega-3 Index Basic Test
ÁOmega-3 Index

ÁOmega-3 Index Plus Test
ÁOmega-3 Index
ÁTrans Fat Index
ÁOmega-6:Omega-3 Ratio
ÁAA:EPA Ratio

Á Available through Nutri-Dyn

ü EFA dosing:
üAdd 1300-1500 mg EPA+DHA/day to 

increase Omega 3 Index from ~4% to ~8% 
in 5 months

ü 90% reduction in risk of sudden cardiac 
death when Omega-3 Index >8%
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ÁA diet high in vegetables and fruits decreases the risk of CVD and 
death

ÁTotal fat intake does not appear to be an important risk factor for 
CVD*
ÁTrans fats dramatically increase CVD and death

ÁReplacing SFA with MUFA/PUFA reduces CVD risk
ÁA diet high in high-GI (Glycemic Index) foods increases risk for 

CVD
ÁA Mediterranean diet decreases CVD risk and can improve 

existing CVD
ÁMore effective than low-fat; low-carb; high-fat; high-protein; vegetarian 

or vegan diets in reducing CVD risk

Wang, X, et al. Fruit and vegetable consumption and mortality from all causes, cardiovascular disease, and cancer: systematic review and dose-response 
meta-analysis of prospective cohort studies. BMJ. 349: g4490.
Walker C, Reamy BV (April 2009). "Diets for cardiovascular disease prevention: what is the evidence?". Am Fam Physician. 79 (7): 571ɀ8. 
Nordmann, AJ, et al. Meta-analysis comparing Mediterranean to low-fat diets for modification of cardiovascular risk factors. The American Journal of 
Medicine. 124 (9): 841ɀ51.e2. 
Threapleton, DE, et al. Dietary fibre intake and risk of cardiovascular disease: systematic review and meta-analysis. BMJ. 347 (dec19 2): f6879ɀf6879. 
Fats and fatty acids in human nutrition Report of an expert consultation. World Health Organization. WHO/FAO. Archived from the original on 28 
December 2014. Retrieved 20 December 2014.
Willett, WC (July 2012). "Dietary fats and coronary heart disease". Journal of Internal Medicine. 272 (1): 13ɀ24. 
Chowdhury R, et al. Association of Dietary, Circulating, and Supplement Fatty Acids With Coronary Risk. Annals of Internal Medicine. 160 (6): 398ɀ406.
de Souza RJ, et al. Intake of saturated and trans unsaturated fatty acids and risk of all cause mortality, cardiovascular disease, and type 2 diabetes: 
systematic review and meta-analysis of observational studies. BMJ. 351 (h3978). 
Ajala O, English P, Pinkney J. Systemic review and meta-analysis of different dietary approaches to the management of type 2 diabetes. Am J Clin Nutr 
2013;97:505-16.
Tunstall-Pedoe H, Kuulasmaa K, Mahonen M, et al.: Contribution of trends in survival and coronary-event rates to changes in coronary heart disease 
mortality: 10-year results from 37 WHO MONICA project populations. Monitoring trends and determinants in cardiovascular disease. Lancet 1999, 
353:1547ɀ1557.
Menotti A, Kromhout D, Blackburn H, et al.: Food intake patterns and 25-year mortality from coronary heart disease: cross-cultural correlations in the 
Seven Countries Study. The Seven Countries Study Research Group. Eur J Epidemiol 1999, 15:507ɀ515.
Zhou BF, Stamler J, Dennis B, et al.: Nutrient intakes of middle-aged men and women in China, Japan, United Kingdom, and United States in the late 
1990s: the INTER-MAP study. J Hum Hypertens 2003, 17:623ɀ630.
Matalas AL: Disparities within traditional Mediterranean food patterns: an historical approach of the Greek diet. Int J Food Sci Nutr 2006, 57:529ɀ536.
Stanhope JM, Sampson VM, Prior IA: The Tokelau Island Migrant Study: serum lipid concentration in two environments. J Chronic Dis 1981, 34:45ɀ55.
Lindeberg S, Nilsson-Ehle P, Terent A, et al.: Cardiovascular risk factors in a Melanesian population apparently free from stroke and ischaemic heart 
disease: the Kitava study. J Intern Med 1994, 236:331ɀ340.
Hooper, L, et al. Reduced or modified dietary fat for preventing cardiovascular disease. Cochrane Database of Systematic Reviews. 
Siri-Tarino PW, et al. Saturated fat, carbohydrate, and cardiovascular disease. American Journal of Clinical Nutrition. 91 (3): 502ɀ509. 
Micha, R; Mozaffarian, D (October 2010). "Saturated fat and cardiometabolic risk factors, coronary heart disease, stroke, and diabetes: a fresh look at 
the evidence". Lipids. 45 (10): 893ɀ905. 
Willett, WC (July 2012). "Dietary fats and coronary heart disease". Journal of Internal Medicine. 272 (1): 13ɀ24.
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Moreno JA,, et al.: A monounsaturated fatty acid-rich diet reduces macrophage uptake of plasma oxidised low-density lipoprotein in healthy young men. 
Br J Nutr 2008, 100:569ɀ575.
Galgani JE, et al. Effect of the dietary fat quality on insulin sensitivity. Br J Nutr 2008, 100:471ɀ479.
Mensink RP, et al. Effects of dietary fatty acids and carbohydrates on the ratio of serum total to HDL cholesterol and on serum lipids and 
apolipoproteins: a meta-analysis of 60 controlled trials. Am J Clin Nutr 2003, 77:1146ɀ1155.
Smith RD, et al.: Long-term monounsaturated fatty acid diets reduce platelet aggregation in healthy young subjects. Br J Nutr 2003, 90:597ɀ606.
Cordain L, et al.: Origins and evolution of the Western diet: health implications for the 21st century. Am J Clin Nutr 2005, 81:341ɀ354.
Ervin RB, Wright JD, Wang CY, Kennedy-Stephenson J: Dietary intake of fats and fatty acids for the United States population: 1999ɀ2000. Adv Data 
2004, 1ɀ6.
Cordain L, et al.: Fatty acid analysis of wild ruminant tissues: evolutionary implications for reducing diet-related chronic disease. Eur J Clin Nutr 2002, 
56:181ɀ191.
Ramsden, C.E. et al. Dietary fat quality and coronary heart disease prevention: A unified theory based on evolutionary, historical, global, and modern 
perspectives. Curr Treat Options Cardio Med (2009) 11: 289. 
Rose GA, Thomson WB, Williams RT: Corn oil in treatment of ischaemic heart disease. Br Med J 1965, 1:1531ɀ1533.
Djousse L, et al.: Relation between dietary linolenic acid and coronary artery disease in the National Heart, Lung, and Blood Institute Family Heart Study. 
Am J Clin Nutr 2001, 74:612ɀ619.
Hu FB, et al.: Dietary fat intake and the risk of coronary heart disease in women. N Engl J Med 1997, 337:1491ɀ1499.
Wada M, et al.: Enzymes and receptors of prostaglandin pathways with arachidonic acidderived versus eicosapentaenoic acid-derived substrates and 
products. J Biol Chem 2007, 282:22254ɀ22266.
Lands WE: Diets could prevent many diseases. Lipids 2003, 38:317ɀ321.
Baylin A, Campos H: Arachidonic acid in adipose tissue is associated with nonfatal acute myocardial infarction in the central valley of Costa Rica. J Nutr 
2004, 134:3095ɀ3099.
Ramsden, C.E. et al. Dietary fat quality and coronary heart disease prevention: A unified theory based on evolutionary, historical, global, and modern 
perspectives. Curr Treat Options Cardio Med (2009) 11: 289. 
Christensen JH, et al. Alphalinolenic acid and heart rate variability in women examined for coronary artery disease. Nutr Metab Cardiovasc Dis 2005, 
15:345ɀ351.
German JB, et al. A reappraisal of the impact of dairy foods and milk fat on cardiovascular disease risk. Eur J Nutr. 2009;48:191ɀ203. 
Smit LA, Baylin A, Campos H: Conjugated linoleic acid in adipose tissue and risk of myocardial infarction. Am J Clin Nutr 2010, 92:34ɀ40. 
Wijendran V, Hayes KC. Dietary n-6 and n-3 fatty acid balance and cardiovascular health. Annu Rev Nutr. 2004;24:597ɀ615.
De Oliveira Otto MC, et al. Dietary intake of saturated fat by food source and incident cardiovascular disease: the Multi-Ethnic Study of Atherosclerosis. 
Amer J Clin Nutr. 2012;96(2):397-404.
Sinha R, et al. Meat intake and mortality: a prospective study of over half a million people. Arch Intern Med 2009;169:562ɀ71. 
/ȭ3ÕÌÌÉÖÁÎ 4!ȟ ÅÔ ÁÌȢ &ÏÏÄ 3ÏÕÒÃÅÓ ÏÆ 3ÁÔÕÒÁÔÅÄ &ÁÔ ÁÎÄ ÔÈÅ !ÓÓÏÃÉÁÔÉÏÎ 7ÉÔÈ -ÏÒÔÁÌÉÔÙȡ ! -ÅÔÁ-Analysis. American Journal of Public Health. 
2013;103(9):e31-e42. doi:10.2105/AJPH.2013.301492.
Astrup, A, et al. The role of reducing intakes of saturated fat in the prevention of cardiovascular disease: where does the evidence stand in 2010?. The 
American Journal of Clinical Nutrition. 93 (4): 684ɀ8. 
Hayes KC, et al. Saturated fatty acids and LDL receptor modulation in humans and monkeys. Prostaglandins Leukot Essent Fatty Acids. 1997;57:411ɀ418.
Dietschy JM. Dietary fatty acids and the regulation of plasma low density lipoprotein cholesterol concentrations. J Nutr. 1998;128(2 Suppl):444Sɀ448S.

ÁShown to reduce mortality due to CVD by 70+%
ÁAlso shown to ® risk of cancer, obesity, metabolic syndrome, 

diabetes, and Alzheimer's disease
ÁHigh in plant foods and monounsaturated fats

ÁLow in processed foods, trans fats and refined carbohydrates

ÁOnly modest reductions in total cholesterol, LDL-C, non-HDL-C and LDL-
P #(~10%)

üOther metabolic processes must account for CVD risk reduction
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ÁBroad range of beneficial cardiovascular effects:
Á® TG, TG/HDL-C, fasting glucose, fasting insulin
Á ¬ LDL particle size
Á® inflammation
Á® body fat/weight
Á® blood pressure
ÁImprove GI flora health & function
ÁFavorably alters atherogenic gene expression

ÁModified Mediterranean, Low-glycemic load Diet

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

ÁAlcohol: ¢ 1 glass of red wine (4 oz.)/day

ÁLimit whole grains to 1 serving/day

ǐImproves weight loss, blood sugar control & Ź cravings

ÁGlycemic index of foods ¢ 55

ǐ¢ 1 serving/day of deep colored vegetables (GI 55-70)

ÁOmit 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:S56ï60.

Lerman RH, Minich DM, Darland G, et al. Enhancement of a modified Mediterranean-style, low glycemic load diet with specific phytochemicals improves cardiometabolic risk factors in subjects with 

metabolic syndrome and hypercholesterolemia in a randomized trial. Nutrition & Metabolism. 2008;5:29. doi:10.1186/1743-7075-5-29.
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de Lorgeril M, et al. Mediterranean alpha-linolenic acid-rich diet in secondary prevention of coronary heart disease. Lancet. 1994;343:1454ï1459.

Estruch R, et al. Primary prevention of cardiovascular disease with a Mediterranean diet. N Engl J Med. 2013;368:1279ï1290.

Sofi F, Abbate R, Gensini GF, Casini A. Accruing evidence on benefits of adherence to the Mediterranean diet on health: an updated systematic review and meta-analysis. Am J Clin Nutr. 2010;92:1189ï1196. 

de Lorgeril M, Salen P, Martin JL, Monjaud I, Boucher P, Mamelle N. Mediterranean dietary pattern in a randomized trial: prolonged survival and possible reduced cancer rate. Arch Intern Med. 1998;158:1181ï1187. 

Damasceno NR, et al. Mediterranean diet supplemented with nuts reduces waist circumference and shifts lipoprotein subfractions to a less atherogenic pattern in subjects at high cardiovascular risk. Atherosclerosis. 2013 

Oct;230(2):347-53.

Chrysohoou C, Panagiotakos DB, Pitsavos C, Das UN, Stefanadis C. Adherence to the Mediterranean diet attenuates inflammation and coagulation process in healthy adults: The ATTICA Study. J Am Coll Cardiol. 2004;44:152ï158. 

Holven KB, Narverud I, Lindvig HW, Halvorsen B, Langslet G, Nenseter MS, Ulven SM, Ose L, Aukrust P, Retterstßl K. Subjects with familial hypercholesterolemia are characterized by an inflammatory phenotype despite long-term 

intensive cholesterol lowering treatment. Atherosclerosis. 2014;233:561ï567.
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Á#ÈÁÎÇÅ ÔÈÅ ÑÕÁÎÔÉÔÙ ÁÎÄ ÑÕÁÌÉÔÙ ÏÆ ÃÁÒÂÏÈÙÄÒÁÔÅÓ
Á&ÏÃÕÓ ÏÎ ×ÈÏÌÅ ÆÏÏÄÓ

Á&ÏÏÄÓ ÔÈÁÔ ÄÏÎȭÔ ÎÅÅÄ Á ÌÁÂÅÌ

Á+ÎÏ× ÔÈÅ ÉÎÇÒÅÄÉÅÎÔÓ

Á3ÍÁÌÌ ÂÁÌÁÎÃÅÄ ÍÅÁÌÓ ɀ ΪȤάØȾÄÁÙ

Á3ÐÁÃÅ ÍÅÁÌÓ ÅÖÅÎÌÙ ɀ ÅÖÅÒÙ ΩȤΪ ÈÏÕÒÓ

Á"ÁÌÁÎÃÅÄ Ђ ÃÁÒÂ Ͻ ÐÒÏÔÅÉÎ Ͻ ÈÅÁÌÔÈÙ ÆÁÔÓ
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Á)ÎÃÒÅÁÓÉÎÇ ÓÉÍÐÌÅȾÒÅÆÉÎÅÄ ÃÁÒÂÏÈÙÄÒÁÔÅȡ

Á ¬ 4#ȟ 4'ȟ ,$,Ȥ# Ǫ 4#ȡ($,Ȥ# Ǫ ® ($,Ȥ# 

Á¬ ÓÍÁÌÌȟ ÄÅÎÓÅ ,$,ȟ ÏØÉÄÉÚÅÄ ,$, ÁÎÄ ÖÁÓÃÕÌÁÒ ÉÎÆÌÁÍÍÁÔÉÏÎ

Á)ÍÐÁÉÒÓ ÇÌÕÃÏÓÅ ÔÏÌÅÒÁÎÃÅȟ ¬ ÉÎÓÕÌÉÎ ÒÅÓÉÓÔÁÎÃÅ Ǫ ÄÉÁÂÅÔÅÓȟ ¬ ÂÏÄÙ 
ÆÁÔȟ ÁÌÔÅÒÓ ÐÌÁÔÅÌÅÔ ÆÕÎÃÔÉÏÎ Ǫ ÓÔÉÍÕÌÁÔÅÓ ÓÍÏÏÔÈ ÍÕÓÃÌÅ ÃÅÌÌ 
ÐÒÏÌÉÆÅÒÁÔÉÏÎ

Á(ÉÇÈȤÓÕÇÁÒ ÄÉÅÔ ¬ ÒÉÓË ÏÆ ÄÅÁÔÈ ÆÒÏÍ #6$ ΩΦΦϻ
Á!ÌÌ ÔÈÅÓÅ ÁÂÎÏÒÍÁÌÉÔÉÅÓ ÃÁÎ ÂÅ ÒÅÖÅÒÓÅÄ ÂÙ ÆÏÌÌÏ×ÉÎÇ Á ÌÏ×Ȥ
ÓÕÇÁÒȾÌÏ× 'ÌÙÃÅÍÉÃ ,ÏÁÄ ÄÉÅÔ

99

100


