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Major Lipid Guideline History

» National Cholesterol Education Program

»NCEP ATP | 1987

» NCEP ATP-II 199

» NCEP ATP-IlII 2001 with 2004 addendum
» AHA Secondary Prevention Guidelines

» 2001

» 2006 update
» ADA/ACC Consensus Statement 2008
» AACC 2009 Present

» NCEP ATP-IV 2010 Future

Past




Cardiovascular Disease Risk Reduction, Adults
Cholesterol Guidelines Update, ATP IV
Hypertension Guidelines Update, JNC 8

Obesity Guidelines Update, Adults

Unlike previous guideline panels, which have focused their efforts on
developing individual guidelines in one specific area (e.g.,
cholesterol assessment and treatment), this guideline development
effort will focus on developing a comprehensive integrated guideline
across all CV risk factors to more closely mimic "real world" clinical
scenarios faced by individuals and clinicians.

Concurrent with the development of the integrated CV risk reduction
guideline, NHLBI will update existing guidelines on the prevention,
detection, evaluation, and treatment of high blood cholesterol/
dyslipidemia (ATP Ill), hypertension (JNC7) and overweight/obesity
(Obesity Guidelines)

Summer 2010 http://www.nhlbi.nih.gov/guidelines/cholesterol/atp4/




Atherogenesis:

Lipids and
Lipoproteins




Triglyceride = Cholesterol ® Cholesteryl ester ‘9 Phospholipids
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Response to Retention Model
for Atherogenesis

» The key initiating process in atherogenesis is the subendothelial
retention of apolipoprotein B—containing lipoproteins.

» Local biological responses to these retained lipoproteins, including
a chronic and maladaptive macrophage and T-cell- dominated
inflammatory response, promote subsequent lesion development.

» The most effective therapy against atherothrombotic
cardiovascular disease to date—Ilow density lipoprotein—lowering
drugs—is based on the principle that decreasing circulating
apolipoprotein B lipoproteins decreases the probability that they will
enter and be retained in the subendothelium.

» Ongoing improvements in this area include more aggressive
lowering of low-density lipoprotein and other atherogenic
lipoproteins in the plasma and initiation of low-density lipoprotein—
lowering therapy at an earlier age in at-risk individuals.

Tabas | et al. Circulation. 2007;116:1832-1844




January 5,1967

MEDICAL PROGRESS

Volume 276

FAT TRANSPORT IN LIPOPROTEINS — AN INTEGRATED APPROACH TO
MECHANISMS AND DISORDERS*

Doxawp S. Freprickson, M.D. 1 Rosert 1. Levy, M.D..f anp Rosert S. Lees, M.D.§

BETHESDA, MARYLAND

HE subjects of this review are the plasma lipo-

proteins, their structure and functions and the
ways in which they are disordered in certain dis-
eases. The intent is not to discuss lipoproteins for
their own sake, however, but to exploit their poten-
tial for illuminating the common and often frustrat-
ing clinical problem of hyperlipidemia. The finding
of an abnormal concentration in plasma of choles-
terol. glveerides or a given class of the lipoproteins
often raises questions of cause and relief that have
no certain answer. These will not necessarily be
forthcoming in this report. What will be attempted
is the reduction of cument information about fat
transport and metabolism 0 the minimum terms
needed by a physician to obtain a rational approach
to the patient with hyperlipidemia and to keep
abreast of new developments in this rapidly ex-
panding feld.

-mom e 1t Classic 5 part NEJM series that put lipidology on the map

The integration of information and concepts about
normal mechanisms and clinical disorders will pro-
ceed from more theoretical to more practical
grounds. The first part of the review will outline the
normal tasks of fat transport and describe how the
several plasma lipids and certain proteins interact in
their performances. The proteins that have evolved
mainly to participate in transport of esterified lipids
and the lipoprateins that they form will be closely
examined. This will include analysis of several in-
heritable diseases in which one of these proteins is
deficient to gain perspective on the functions that
they apparently serve.

A detailed discussion of hyperlipidemia will tollow.

This will be based on an approach developed pri-
marily for the study of genctically determined ab-

normalities, but acquired or nonfamilial disorders,
including changes in lipid concentrations secondary
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evidence will be presented — that lipoprotein pat-
terns offer necessary intormation not provided by
analyses of plasma lipids alone. Some simple new
nomenclature is offervd since the older terminology
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HYPERLIPOPROTEINEMIA
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Apo B versus cholesterol in estimating cardiovascular risk
and in guiding therapy: report of the thirty-person/ten-
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This presumes that cholesterol is the most

important lipoprotein-related proatherogenic
risk variable.

On the contrary, risk appears to be more
directly related to the number of
circulating atherogenic particles that
contact and enter the arterial wall than to
the measured concentration of cholesterol in
these lipoprotein fractions.

Each of the atherogenic lipoprotein particles
contains a single molecule of
apolipoprotein (apo) B and therefore the
concentration of apo B provides a direct
measure of the number of circulating
atherogenic lipoproteins.

Evidence from fundamental, epidemiological
and clinical trial studies indicates that apo B

ST torany ofithe cholesterol
]IJ,JJ“ eSitorecognize those atincreased

Skiolivasculardisease and tojjudge the

adequacy Ol lipId=lowering therapy:

Barter PJ et al. J Intern Med 2006;249:247-258
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Report of the National Cholesterol Education Program
Expert Panel on Detection, Evaluation, and
Treatment of High Blood Cholesterol in Adults

The Espert Punel

* Thin report of an exper! panel of the Naticnal Cholesterol
Education Program provides new guidelines for the treatment
of high blood cholestercl In adults 20 years of age and over.
Totsl choMstersd levels are classilied a8 folows: <200 mp'al
- “desirable blood cholesterc!”; 200 1o 238 mgdl —borde-
lime—tvgh bicod cholmstercl; =240 mgidL—high blood choles-
terol. The guidelines detall which patients should go om o
have lipoprotein analysis, anc which should receive choles-
tnrol-lowering trestment on the basls of their low density
lipogeotein (LOLp-cholesters! evels and siatus with respect
1o other coronary heart dissass risk tacior. Dietary tharapy
Is e primary cholstercllowering trestment. The report
specifies the LDL-aholesterc! levels at which cletary therapy
showid be started snd the goaln of therapy, and provides
detalled guidence on the nature of the recommended dletary
ohanges. I, after six months of Intensive dletary therspy, LOL-
cholesters! sxcesds specified levels, drug treatment should
be considered

(Arch Mntern Ned 1588:148:34-89)

OVERVIEW AND SUNMARY

nereased bleod cholesterol levels, or, more specifically,
increased Jevels of low density lipopretedin (LDL)-cho-

lesterol, are causally related to an increased rsk of coro.
nary heart disease (CHDL Coronary risk rses progres-
dvely with an incresae in cholesterol lewl, particalasdy
when chalestorel levels rise above 200 mgidL (for Systéme
International (S1] conversions throughout text, rder Lo
Appeadix I, Teble 1) There is also substastial evidenee
that Jowering total and LDL-cholesters! levels will redoce
the incidence of CHD.

Twe approaches can be used to Jower blood cholestercl
levels. The firet s the mbject of this report: & palieat-
based approach that seeks to Identify dividuals at high
risk who will besefit fram intensive intervention efforts
The goal bere is to establish criteris that define the
candidstes for medical intarvention sad Lo provide guide-
lines on how to detect, set goals for, treat, and monitor
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thess patients over time. The second approach, the pepu-
Istion (peddse health) strategy, sims to shit the distribution
of cholesterod levels in the entire population to a lower
range, These two approaches sre complessniary and
together, represent & coordinated strategy almed at redue-
ing chodesterol leweds and coromary risk

Case finding: Wntial Classification by Total Blcod
Cholesterel (Tebde 1)

Serum total cholesterol should be measured in all adults
20 yeure of age and over at Jesal cnow every five yusrs; this
measurament may be made o the sonfasting state. Levels
below 200 mg'dL. are ¢lassified as "desirable blood choles-
terul,” those 200 1o 239 mg'dl s “Borderline-high blsod
cholesterel.” and these 240 mg/dL and above as “high bleod
cholesterel.” The cutpoint that defines high blood choles-
terul (240 mpdL) is & value above which risk of CHD rises
steeply, and corresponds approximately to the 75th percen-
tile for the adult US population, The culpeints recom-
mexded in this repeet are uniform for adalt men and women
of all ages.

MEMBEXS OF THE NATIONAL CHOLESTEROL
EDUCATION PROGHEHAM EXFERT PANKL ON DETECTION,
EVALUATION, AND TREATHMENT OF HIGH BLOOD
CIOLESTEROL IN ADLLTS
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National Cholesterol Education Program

Adult Treatment Panel | NCEP-ATP |
Cholesterol and CHD Death Rate

Relationship of serum
cholesterol to CHD death
in 361,662 men 35-57
years of age during an
average of 6 year follow
up. Each point represents
median-value for 5% of the
population
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Risk increases steadily, particularly above 200 mg/dL and
the magnitude of the increased risk is large, fourfold in
the top 10% as compared to the bottom 10%

160 180 200 220 240 260 280 300

Serum Cholesterol mg/dL

Arch Internal Med 1988;148:36-69




National Cholesterol Education Program

Adult Treatment Panel | NCEP-ATP |
Total Cholesterol Classification

Risk factors = male sex, family

Classification and Treatment history premature CHD, smoking,

J=F HTN, low HDL-C, DM, ASCVD or
Decisions Based on LDL-C PVD or obesity

Classification, mg/dL

<130 Desirable LDL-C
130 to 159 Borderline high-risk LDL-C
High Risk LDL-C

Initiation level mg/ Minimal Goal mg/
Dietary treatment dL dL

Without CHD or 2 risk factors > 160 <160

With CHD or 2 other risk factors 2130 <130

Drug treatment
Without CHD or 2 risk factors 2190 <160

With CHD or 2 other risk factors 2> 160 <130
Arch Internal Med 1988;148:36-69




Navaonal Cholesterol
Education Program

Second Repovt of the Expert Paned ow

Detection, Evaluation, and Treatment
of High Blood Cholesterol in Adults March 1994

_ Circulation1994;89:3
(Adult Treatment Panel II) 'rcu1%£3r.‘1445




National Cholesterol Education Program
Adult Treatment Panel I NCEP-ATP I
Treatment Decisions

Initiation level LDL-C Goal

Dietary treatment
Without CHD and fewer than 2 risk factors

2 160 mg/dL <160 mg/dL
Without CHD and with 2 or more risk factors > 130 mg/dL <130 mg/dL

With CHD 2100 mg/dL <100 mg/dL
Consideration Level LDL-C Goal

Drug treatment
Without CHD and fewer than 2 risk factors

2 190 mg/dL <160 mg/dL
Without CHD and with 2 or more risk factors =160 mg/dL <130 mg/dL

With CHD 2130 mg/dL <100 mg/dL

In men < 35 years old and premenopausal women with LDL-C of 190 — 219 mg/dL, drug
therapy should be delayed except in high-risk patients such as those with diabetes.

In patients with CHD and LDL-C of 100-129 mg/dL, the physician should exercise clinical
judgment in deciding whether to initiate drug therapy

Circulation1994;89:31329-1445



Third Report of the
National Cholesterol
Education Program (NCEP)
Expert Panel on
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Detection,
Evaluation,
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of High Blood
Cholesterol

in Adults

(Adult Treatment
Panel IIl)

Final Report
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Final Report Circulation 2002;106:3143-3421

378 pages long

Natlonal Cholesterol Education Program
Natlonal Heart, Lung, and Blood Institute
National Institutes of Health

NIH Publication No. 02-5215
September 2002

I SPECIAL COMMUNICATION

12 pages long

Executive Summary of the Third Report

of the National Cholesterol Education Program
(NCEP) Expert Panel on Detection, Evaluation,
and Treatment of High Blood Cholesterol

in Adults (Adult Treatment Panel Ill)

Expert Panel on Detection,
Evaluation, and Treatment
of High Blood Cholesterol in Adults

HE THIRD REPORT OF THE EX-

pert Panel on Detection, Evalu-

ation, and Treatment of High

Blood Cholesterol in Adults
(Adult Treatment Panel I11, or ATPIIT)
constitutes the National Cholesterol
Education Program’s (NCEP’s) up-
dated clinical guidelines for choles-
terol testing and management. The full
ATP III document is an evidence-
based and extensively referenced re-
port that provides the scientific ratio-
nale for the recommendations
contained in the executive summary.
ATP 111 builds on previous ATP re-
ports and expands the indications for
intensive cholesterol-lowering therapy
in clinical practice. It should be noted
that these guidelines are intended to in-
form, not replace, the physician’s clini-
cal judgment, which must ultimately
determine the appropriate treatment for
each individual.

BACKGROUND

The third ATP report updates the ex-
isting recommendations for clinical
management of high blood choles-
terol. The NCEP periodically pro-
duces ATP clinical updates as war-
ranted by advances in the science of
cholesterol management. Each of the
guideline reports—ATP 1,11, and 11—

See also p 2508 and Patient Page.

2486 JAMA May 16, 2001—Val 283, No. 19 (Reprinted)

has a major thrust. ATP 1 outlined a
strategy for primary prevention of coro-
nary heart disease (CHD) in persons
with high levels of low-density lipo-
protein (LDL) cholesterol (=160 mg/
dL) or those with borderline high LDL
cholesterol (130-159 mg/dL) and mul-
tiple (2+) risk factors. ATP I affirmed
the importance of this approach and
added a new feature: the intensive man-
agement of LDL cholesterol in per-
sons with established CHD. For pa-
tients with CHD, ATP II set a new,
lower LDL cholesterol goal of =100 mg/
dL. ATP Il adds a call for more inten-
sive LDL-lowering therapy in certain
groups of people, in accord with re-
cent clinical trial evidence, but its core
is based on ATP land ATP II. Some of
the important features shared with pre-
vious reports are shown in Table A in
the APPENDIX.

While ATP 11l maintains attention to
intensive treatment of patients with
CHD, its major new feature is a focus
on primary prevention in persons with
multiple risk factors. Many of these per-
sons have arelatively high risk for CHD
and will benefit from more intensive
LDL-lowering treatment than recom-
mended in ATP II. TABLE 1 shows the
new features of ATP I11. (Note: To con-
vert cholesterol to mmol/L, divide val-
ues by 38.7).

LDL CHOLESTEROL: THE
PRIMARY TARGET OF THERAPY

Research from experimental animals,
laboratory investigations, epidemiol-

ogy, and genetic forms of hypercholes-
terolemia indicate that elevated LDL
cholesterol is a major cause of CHD. In
addition, recent clinical trials robustly
show that LDL-lowering therapy re-
duces risk for CHD. For these rea-
sons, ATP II1 continues to identify el-
evated LDL cholesterol as the primary
target of cholesterol-lowering therapy.
Asaresult, the primary goals of therapy
and the cutpoints for initiating treat-
ment are stated in terms of LDL.

RISK ASSESSMENT: FIRST STEP
IN RISK MANAGEMENT

A basic principle of prevention is that
the intensity of risk-reduction therapy
should be adjusted to a person’s abso-
lute risk. Hence, the first step in selec-
tion of LDL-lowering therapy is to
assess a person’s risk status. Risk as-
sessment requires measurement of LDL
cholesterol as part of lipoprotein analy-
sis and identification of accompany-
ing risk determinants.

In all adults aged 20 years or older, a
fasting lipoprotein profile (total choles-
terol, LDL cholesterol, high-density li-
poprotein [HDL] cholesterol, and tri-
glyceride) should be obtained once every
5 years. If the testing opportunity is non-
fasting, only the values for total choles-

Corresponding Author and Reprints: James |. Clee-
man, MD, National Cholesteral Education Program,
Naticna Heart, Lung, and Blood Institute (NHLEI), 31
Center Dr, Room 4A16, MSC 2480, Bethesda, MD
20892-2480 (e-mall: cleemanj@nih.gov).

The Full Report of ATP Il Is avallable online on the
NHLBI Web site at www.nhlbi.nih.gov.

Members of the NCEP Expert Panel are listad at the
end of this article.

©2001 American Medical Association. All rights reserved

NCEP JAMA 2001;285:2486




National Cholesterol Education Program

Adult Treatment Panel [l NCEP-ATP
Global Risk Assessment

0-10%  10-20%  >20%

< 2 risk factors
ﬁ No Need for Global Risk Assessment

2 2 risk factors

DoéGIobaI Risk Assessment?
CHD or

CHD Equivalent

Circulation 2004;110:227-239




National Cholesterol Education Program

Adult Treatment Panel llll NCEP-ATP I
Framingham Risk Scoring

Step One: Age
Points increase from age 20-79
Step Two: Total Cholesterol

Points increase depending on levels at different ages 20-79
Step Three: HDL Cholesterol

Points increase as levels decrease
Step Four: Systolic Blood pressure
Points increase as levels increase and if on treatment

Step Five: Smoking Status
Points increase in smokers depending on age

NCEP JAMA 2001;285:2486 Final Report Circulation 2002;106:3143-3421




National Cholesterol Education Program
Adult Treatment Panel lll NCEP-ATP il

Risk Factors For Atherosclerosis

The robust relationship oziwzzr) toiz]
GHGIESTETOIRAN UG D NOURUNRNIERICEMIvIogIcal

irlzls Sirasie) by il ollss dpkzis i) elevated LDL-C
is a powerful risk factor

LDL-C makes up 60 to 70% of total cholesterol

NCEP JAMA 2001;285:2486 Final Report Circulation 2002;106:3143-3421




National Cholesterol Education Program
Adult Treatment Panel Il NCEP-ATP Il

Risk Classification of Serum Triglycerides
Normal <150 mg/dL

sorcerline nign  150—199 rng/cll

High 200-499 mg/dL

Very high =500 mg/dL

NCEP JAMA 2001;285:2486 Final Report Circulation 2002;106:3143-3421



National Cholesterol Education Program

Adult Treatment Panel [l NCEP-ATP lli
Risk of Low HDL-C

Evidence statement

A low HDL cholesterol level Is

strongly and inversely associated
with risk for CHD

NCEP JAMA 2001;285:2486 Final Report Circulation 2002;106:3143-3421




National Cholesterol Education Program
Adult Treatment Panel lll NCEP-ATP Ill LDL-C Goals

Risk Category

LDL Level at Which
to Initiate
Therapeutic

Lifestyle Changes
(TLC) (mg/dL)

LDL Level at Which
to Consider

Drug Therapy
(mg/dL)

CHD or CHD Risk
Equivalents
(10-year risk >20%)

(100-129: drug
optional)

2+ Risk Factors
(10-year risk =20%)

10-year risk 10—
20%: =130

10-year risk <10%:
>160

0-1 Risk Factor

>160

=190
(160-189: LDL-
lowering drug
optional)

NCEP ATPIIl. JAMA 2001;285:2486-2497




National Cholesterol Education Program

Adult Treatment Panel [l NCEP-ATP lli
Risk of Diabetes

Evidence statement

Diabetes is a major independent
risk factor for CHD and should be
treated as a CHD risk equivalent

NCEP JAMA 2001;285:2486 Final Report Circulation 2002;106:3143-3421




National Cholesterol Education Program

Adult Treatment Panel Il NCEP-ATP III
The Metabolic Syndrome

+ The diagnosis Is suggested by the presence of
of the following features:

 Waist >40 inches in men or >35 in women
* Triglycerides >150 mg/dlI

 HDL-C <40 mg/dL in men and <50 mg/dL in
women

« SBP 2130 or DBP =285 mm Hg
 Fasting plasma glucose >110 mg/dL

+ Consider of these features to
mitigate cardiovascular risk

NCEP JAMA 2001;285:2486 Final Report Circulation 2002;106:3143-3421



National Cholesterol Education Program

Adult Treatment Panel [l NCEP-ATP
Global Risk Assessment

Going Beyond — Metabolic
LDL-C Obesity Syndrome
TG > 150
|HDL-C
BP = 130/85 ATPIII
IFG

Normalize Normalize apoB
LDL-C or Non HDL-C

Circulation 2004;110:227-239




National Cholesterol Education Program

Adult Treatment Panel [ll NCEP-ATP I
Risk Categories: LDL-C and Non HDL-C Goals

LDL-C Goal Non-HDL-C
Risk Category (mg/dL) Goal (mg/dL)

CHD and CHD Risk Equivalent

(10-year risk for CHD >20%) <130

Multiple (2+) Risk Factors
(10-year risk <20% )

0-1 Risk Factor
(10 year risk <10%)

NCEP JAMA 2001;285:2486 Final Report Circulation 2002;106:3143-3421




Framingham Heart Study: Non HDL-C and
VLDL-C and Their Risk Predictive Values
in Coronary Heart Disease

Within non HDL cholesterol
levels, no association was
found between LDL-C and the
risk for incident CHD.

In contrast, a strong positive
and graded association
between non-HDL-C and risk
for CHD incidence occurred
within every level of LDL-C

=
0
14

(]
=
)
Ly

Q
(14

160-189 That is, non HDL-C appears

to be a better predictor of

<130 130-159 > 160 Non HDL-C CHD incidence.
LDL-C (mg/dL) (mg/dL)

Jian Liu, -- Scott Grundy et al. Am J Cardiol 2006;98:1363-1368




Non HDL-C and VLDL-C and Their Risk
Predictive Values in Coronary Heart Disease

.: %_

Relative Risk

> 190
160-189
<160 Non HDL-C (md]

4

<130 130-159 =160 <130 130-159 =160
LDL-C (mg/dL)

TG <200 (mg/dL) TG 2 200 (mg/dL)

The association with CHD incidence was stronger for non-HDL cholesterol
within every level of LDL cholesterol than that for LDL cholesterol within
each level of non-HDL cholesterol, regardless of TG levels.

Jian Liu, -- Scott Grundy et al. Am J Cardiol 2006;98:1363-1368




Non-HDL-cnholesterol
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Robinson J et al. J Am Coll Cardiol 2009;53:316-22




Non-HDL-cholesterol

In summary, there is a direct, consistent
relationship between the magnitude of non—HDL-C
lowering and cardiovascular risk reduction.

These findings support the use of non—HDL-C as
an important target of therapy as recommended by
both the NCEP ATP Ill and the ADA/ACC
consensus report on lipoprotein management.

Robinson J et al. J Am Coll Cardiol 2009:53:316—22




Determinants of Non-HDL-C

R K X L ~ 00O ®
ApoB-Lipoproteins

ApoA-| Lipoproteins

Non-HDL-C = ApoB-cholesterol

»Non HDL-C can be increased by:
» High LDL-C
»Low HDL-C

VLDL-C = TG/5




National Cholesterol Education Program
Adult Treatment Panel Il NCEP-ATP IlI

Treatment of Triglycerides

What is the NCEP ATP |Il goal for TG therapy, if
baseline TG is 200-500 mg/dL?

\

1) Normalize LDL-C

2) Normalize the
non HDL-C value

—/

TG are surrogates for apoB

NCEP JAMA 2001;285:2486 Final Report Circulation 2002;106:3143-3421




National Cholesterol Education Program

Adult Treatment Panel [l NCEP-ATP lli
Treatment of Low HDL-C

+ Low HDL-C: Is defined as
No specific goal defined for raising HDL-C

+ Targets of therapy:

* Normalize LDL-C in all

» Those with TG 200-499 mg/dL: & | ApoB
achieve as
secondary priority

—/

JAMA 2001;285 :2331-2338




National Cholesterol Education Program

Adult Treatment Panel [l NCEP-ATP lli
Non HDL-C: Treatment

If the non HDL-C iIs elevated on a
statin, it should be normalized with

the use of a fibrate or niacin.

COMBINATION THERAPY

NCEP JAMA 2001;285:2486 Final Report Circulation 2002;106:3143-3421




National Cholesterol Education Program
Adult Treatment Panel [l NCEP-ATP IlI

Emerging Risk Factors in 2001

Triglycerides + Homocysteine
Remnant lipoproteins 4 Hemostatic factors
Lipoprotein (a) + Inflammatory factors

Small LDL + Impaired fasting
HDL subspecies glucose

Apolipoproteins
TC/HDL-C ratio

NCEP JAMA 2001;285:2486 Final Report Circulation 2002;106:3143-3421




AHA/ACC Scientific Statement

AHA/ACC Guidelines for Preventing Heart Attack and
Death in Patients With Atherosclerotic Cardiovascular
Disease: 2001 Update

A Statement for Healthcare Professional: From the American Heart
Association and the American College of Cardiology

Sidney C. South, Jr, MD; Steven N. Blair, PED. Robert O. Bonow, MD; Lawrence M. Brass, MD;
Mamuel D. Cerguazra, MD; Eathleen Dracup, RN, DNSc; Valentm Fuster, MD, PhD;
Antonzo Goeto, MD, DPhul; Scott M. Grundy, MD, PhD; Nancy Houston Miller, RN, BSN;
Alice Jacobs, MD; Damniel Jones, MD; Ronald M. Krauss, MD; Lon Mosca, MD, PhD;

I Ockene MD; Richard C. Pastermak. MD; Thomas Pearson, MD, PhD; Marc A Pieffer, MD, PhD;
Rodman D. Starke, MDD, Kathryn A Taubert, PhD

September 2001
Circulation Volume 104 pp 1577 -1579.




AHA/ACC Guidelines for Preventing
MI and Death in CHD patients

LDL-C <100 mg/ | LDL-C 100-129 mg/ | LDL-C =130 mg/dL
dL (baseline or dL (baseline or on- (baseline or on-
on-treatment) treatment) treatment)

 Further LDL-C * |ntensify LDL-C * |ntensify LDL-C

lowering not lowering therapy lowering
required (statin or resin®) therapy (statin

*
. Fibrate or niacin or resin-)

e Consider

fibrate or.
niacin (If low
HDL-C or high
TG)

*The use of resin is
relatively contraindicated
when TG >200 mg/dL

(if low HDL-C or
high TG)

e Consider

combined drug
therapy (statin +
fibrate or niacin)
(iIf low HDL-C or
high TG

Add or increase
drug therapy.
with lifestyle
therapies

Smith SC, et al. Circulation. 2001;104:1577-1579.




NCEP Report

Implications of Recent Clinical Trials for the
National Cholesterol Education Program
Adult Treatment Panel III Guidelines

Donald B. Hunninghake*: Richard C. Pastemak: Sidney C. Smuth. Jr; Neil J. Stone;
for the Coordinating Commurttee of the National Cholesterol Educanon Program

Endorsed by the Nanonal Heart, Lung, and Blood Insntute, American College qf Cardiology Foundation,
and American Heat Association

Circulation. 2004;110:227-239

Addendum




National Cholesterol Education Program

Adult Treatment Panel [l NCEP-ATP I
2004 Addendum

Risk Category If LDL-C is:  LDL-C

Non
HDL-C

| CVD+ACS, " 5 100, initiate TLC& | <70
diabetes, MS, 1BP, '

: . consider drugs . (optional) <100
smoking, :

High: CVD or diabetes 100, initiate TLC &
or CHD equivalent .~ consider drugs

<100 = <130

22 risk | 130, initiate TLC & <130 160
factors with 10-20% Ml risk consider drugs 100-129 : (<100 optional) (<130 option)

Moderate: 2 or more risk§ > 130, initiate TLC &

factors with <10% MI risk§ > 160 consider drugs =130 160

Low: Zero or 1 risk - 2160, initiate TLC &
factor - 2190 consider drugs

<160 190

Circulation 2004;110:227-239




AHA/ACC Guidelines for Secondary
Prevention for Patients with CHD

LDL-C should be < 100 mg/dL and
Further reduction of LDL-C to < 70 mg/dL is reasonable

If baseline LDL-C is 2 100 mg/dL, initiate drug therapy

May require drug combination therapy
if baseline LDL-C is 70-100 mg/dL, treat to LDL-C < 70 mg/

dL

—Further reduction of non-HDL-C to < 100 mg/dL is
reasonable

~If TG =2 500 mg/dL options are fibrate or niacin before
LDL-C lowering therapy and treat LDL-C after TG-lowering
therapy. Achieve non-HDL-C < 130 mg/dL if possible

JACC 2006;47:2130 -9.



Guidelines

Where We need to Go




Total Cholesterol Distribution:
CHD vs Non-CHD Population

Framingham Heart Study—26-Year Follow-up

No CHD
35% of CHD Occurs

In People With

TC <200 mg/dL

| | |
200 250 300

Total Cholesterol (mg/dL)

Adapted from Castelli. Atherosclerosis. 1996;124(suppl):S1-S9.




National Health And Nutrition
Examination Survey (NHANES) 1971-2004

Prevalence of Total Cholesterol Risk Factor Burden

Total Cholesterol (mg/dL)

100%
90%
80%
70% -
60% - ' ' = 250
50% - ' > 200 - < 249
40% 1 W <200
30% 1
20%
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Trends in the age-adjusted prevalence of categories of total cholesterol
(mmol/L) among adults not using cholesterol-lowering medications

Ford ES et al Circulation. 2009;120:1181-1188.




National Health And Nutrition Examination Survey
(NHANES) Lipid Changes 1976 - 2006

NHANES Il \_ 4740 NHANES Il \ _ ..o NHANES
1976-1980 1988-1994 1999-2006

B Age 20-74

~ Age 60-74

LDL-C values have been dropping
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NHANES Il | - 1785 NHANES Il  _....  NHANES

N =1817
1976-1980 1988-1994 1999-2006

Cohen J, et al. Circulation AHA Scientific Sessions 11/2008 New Orleans




Lipid Levels in Patients Hospitalized with
Coronary Artery Disease

*The mean LDL-C was 104.9 + 39.8 mg/dL.

= Half the patients hospitalized with CAD had
admission LDL-C <100 mg/dL

=l DL-C<70 mg/dL was observed in 17.6% of
patients.

=[_ess than one quarter of patients had an admission
LDL-C >130 mg/dL.
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[72]
<
c
(%)
=
©
o

=Among those patients without prior
history of CAD, other ASHD, or
diabetes, 41.5% had LDL-C <100
mg/dL and 12.5% had LDL-C <70

mg/dL). =Only 29.2% of the patients without

prior history of ASHD or diabetes
had LDL —C = 130 mg/dL.

20 30 40 50 60 70 80 90 100110120130140150160170180190200210220
LDL Cholesterol Level (mg/dL) n > 136,000

Sachdeva A, et al. Am Heart J 2009;157:111-7.e2



National Health And Nutrition
Examination Survey (NHANES) 1971-2004

Prevalence of Low Risk Factor Burden

PLT = p value for linear Total and Gender

trend for model

containing a single term _
for time 20 Py <0.001 p_ . <0.001 P,y <0.001 Py, =0.001 P.:=0.001 Py, <0.001
15.5

PNLT = p value for
quadratic term for model
containing a term for time

and its squared term.

o

% of low
risk
persons
has been
dropping
since
early
1990’s

% Low Risk Factor Burden

1999-2004 [ININREY |
H K&
w
M
1988-1994 H-l I
1999-2004 |G- E,

1971-1975 I—F,Z
| | |
S

1971-1975
1976-1980
1988-1994
1971-1975
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1988-1994
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Trends in the age-adjusted prevalence (95% confidence interval) of low risk factor
burden for cardiovascular disease among US adults 25 to 74 years of age.

Ford ES et al Circulation. 2009;120:1181-1188.




National Health And Nutrition
Examination Survey (NHANES) 1971-2004

Prevalence of Low Risk Factor Burden

Conclusion: The prevalence of low risk factor
burden for cardiovascular disease is low.

The progress that had been made during the
1970s and 1980s reversed in recent decades.

Ford ES et al Circulation. 2009;120:1181-1188.




National Health And Nutrition
Examination Survey (NHANES) 1971-2004

Prevalence of BMI Risk Factor Burden

Body Mass Index (kg/m?) BMI is increasing
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Trends in the age-adjusted prevalence of categories of BMI
among adults not using cholesterol-lowering medications

Ford ES et al Circulation. 2009;120:1181-1188.




National Health And Nutrition Examination Survey
(NHANES) Lipid Changes 1976 - 2006
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TG values have been rising

Cohen J, et al. Circulation AHA Scientific Sessions 11/2008 New Orleans




Lipid Levels in Patients Hospitalized with
Coronary Artery Disease

The temporal trends in admission
triglyceride levels were similar in
patients receiving and not receiving
lipid medications before admission.
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Triglyceride Level (mg/dL) n > 136,000

Sachdeva A, et al. Am Heart J 2009;157:111-7.e2




LDL Particle Comp03|t|on

oleste
Ester (CE)

Rising TG is associated depleting LDL particles
of their CE, thus often reducing LDL-C




Lipid Levels in Patients Hospitalized

with Coronary Artery Disease

During the period
n = 136,905 2000-2006, there
was a 10% (p 0.001)
43 decrease in the
levels of HDL
cholesterol from a
mean of 43 mg/dL to
39 mg/dL

.Over the same
period, a

HDL-C was < 40 mg/dL proportionately

in 54.6% of patients LDL-C smaller but
statistically

35 100 significant decrease
2000 2001 2002 2003 2004 2005 2006 in LDL cholesterol
levels was also
Year observed

As the prevalence of obesity and metabolic syndrome continues to increase in many
societies, it is reasonable to expect that HDL-C levels will continue to decrease among
patients with ACS as well as those with other manifestations of CAD, and that low

HDL-C L
41 110

39

HDL-C (mg/dL)
LDL-C (mg/dL)

- 105

37

HDL may become the dominant manifestation of dyslipidemia in many of these
patients.

Sachdeva A, et al. Am Heart J 2009;157:111-7.e2



Lipid Levels in Patients Hospitalized with
Coronary Artery Disease

There were 54.6% of patients hospitalized with
CAD with admission HDL-C levels <40 mg/dL.
HDL-C =60 was observed in just 7.8% of
patients. In established patients with vascular
disease or diabetes, admission HDL-C level
were <40 mg/dL in 56.9%.

Among the 21.1% of patients receiving lipid-
lowering medications before admission, HDL-C
levels were similar to those not previously treated

with lipid-lowering medications
(39.6 £ 2.6 mg/dL).

The HDL-C for patients presenting with acute
coronary syndromes were 39.5 £ 13.2 mg/dL,
versus 40.5 + 13.3 mg/dL for patients with stable
CAD diagnoses.
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0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
HDL Cholesterol Level (mg/dL) n> 136,000

There was a 10% decrease in admission HDL-C levels over the 6-year period is
quite notable and may reflect increasing rates of obesity, insulin resistance, and

diabetes. Sachdeva A, et al. Am Heart J 2009;157:111-7.e2




National Health And Nutrition
Examination Survey (NHANES) 1998-2004

Insulin Resistance, Metabolic Variables, and CAD

» Of the risk factors that are sufficiently well studied to permit
guantitative analysis, insulin resistance Is the most important
single risk factor for CAD. Our results indicate that insulin
resistance is responsible for approximately 42% of myocardial

infarctions.

» Its effect on CAD is indirect, mediated through its effects on
other variables such as SBP, HDL-cholesterol, triglycerides,

glucose, andEl1=}

Eddy D et al. Diabetes Care 32:361-366, 2009




Lipoproteins

“In 2009, several trends are
developing in the management of
lipoproteins as contributors to the

risk of arteriosclerotic vascular
disease.”

W. Virgil Brown MD

“The risk of developing vascular disease in large
populations is continuous and positively related to low-
density and very—low-density concentrations
throughout the range of values observed in surveys.”

J Clin Lipidol 2009;3:151-152




Prospective Studies of Apolipoprotein B

and CHD Risk

Apolipoprotein B: top  No.of Degree of
third vs. bottom third cases adjustment

Amoris 1743 + ++ -
Dubbo 899 ++ + +
ARIC 725 +++ . | :
Women'’s Health 464 ++++ =
GRIPS 299 - 4+ : . >
Quebec 262 + ++ = .
Caerphilly 261 ++ + - :
Physician’s Health 246 + ++ -
Nurses Health 234 +++ . -
BUPA AF/ 229 -t : o
TexCAPS NPHS2 181 + ++ = ;
MONICA-Augsburg 163 + ++ :
Reykjavk 135 + -
Kuopio 104 + ++ -—
KIHD 86 + H
Guernsey 51 i
Glostrup 51 : .
Overall 42 : - >
6320 ————
| 1 |
1 2 4 8

Meta-analysis of prospective studies of apoB. It is
clear from their analysis that apoB is a significant
predictor of CHD, with an overall relative risk of
about 2.0 for the upper vs the lower tertile.

J Intern Med 2006;259:481-92.

Relative Risk of CHD

Contois JH, et al. Clinical Chemistry 2009; 55:407-419




Joumal of QImL Lipidalogy (2007) 1, 543502 p—
Journal of

Clinical
Changing Face of Lipidology M

Onginal Contnbutions

LDL particle number and risk of future cardiovascular
disease in the Framingham Offspring Study—Implications
for LDL management

William C. Cromwell, MD,* James D. Otvos, PhD, Michelle J. Keyes, PhD,

Michael J. Pencina, PhD, Lisa Sullivan, PhD, Ramachandran S. Vasan, MD,
Peter W. F. Wilson, MD, Ralph B. D'Agostino, PhD



Probability of Event Free Survival

1.00

0.98

0.96

0.94

0.92

0.90

0.88

0.86

0.84

0.82

0.80

0.78

0.76

0.74

3066 individuals (mean age 51 years; 53% women)
were eligible and constituted the study sample.

Low LDL-P |

. Low LDL-C
\ Low LDL-P

n=1249

A\ High LDL-C

\ n=284
/ High LDL-P |

High LDL-C
n=1251

Significant # of
LDL-C / CV-risk
disconnects

High LDL-P |

N Low LDL-C
n=282

Atherogenic Particle number
(LDL-P) is the key risk factor

2 4 6 8 10 12 14 16

Years of Follow-up

Cromwell W et al. J Clin Lipidol 2007;1:583-592

Framingham Heart Study

Offspring Cohort

Event-free survival among participants
with low-density lipoprotein cholesterol
(LDL-C) and LDL particle number

(LDL-P) above or below the median.

Median values were 131 mg/dL for
LDL-C and 1414 nmol/L for LDL-P.

LDL-P was strongly associated
with increased CVD risk in both
men and women (p<0.0001)

When data for men and women
were combined,
LDL-P was approximately twice
as strongly related to CVD
incidence as LDL-C




Reviews/Commentaries/ADA Statements
|

Lipoprotein Management in Patients With
Cardiometabolic Risk

Consensus staternent from the American Diabetes Association and the

Amenican College of Carciology Foundation April 2008

Jotes D, Bavsze. o, nace’ Bunas V. Howaro, mo’
Micruer Daviosos, wo, race? [ases H. Stax, wo, race et
Curr D, Furseao, wo, man” Josert L Wirzrow, wo'
Rosato B. Gowcersa, wp'

Diabetes Care 2008;31:811-822
JACC 2008;51:1512-24




ADA and ACC Consensus Statement
on Lipoprotein Management in Patients with
Cardiometabolic Risk

The panel concludes that routine use of non-HDL-C
constitutes a better index than LDL-C for identifying
high risk patients

When both non-HDL-C and apoB are measured, the two
are highly correlated, but only moderately concordant

At any given level of non-HDL-C there will be wide
variations of apoB levels and vice versa indicating the
correlation is of limited value for assessing individual risk

* This lack of concordance is particularly marked in patients with
elevated triglyceride levels

Brunzell JD, Davidson M, Furberg CD et al. Diabetes Care 2008;31:811-822




ADA and ACC Consensus Statement
on Lipoprotein Management

Particle Quantification
Measurement of apoB is warranted in patients with
cardiometabolic risk on pharmacologic treatment

In particular apoB should be used to guide
adjustments to therapy

LDL-P as measured by NMR appears equally
Informative as apoB

The panel recommends that the apoB goal be
reached

Brunzell JD, Davidson M, Furberg CD et al. Diabetes Care 2008;31:811-822




ADA and ACC Consensus Statement
on Lipoprotein Management

TREATMENT GQALS LDL-C  Non-HDL-C ApoB (mg/

(mg/dL) (mg/dL) dL)

High-risk patients,

<100 <130 <90
1) no diabetes or known clinical CVD but 2

or more additional major CVD risk factors or
2) Diabetes but no other CVD risk factors

Highest-risk patients,
1) known CVD or

2) Diabetes plus one or more additional
CVD risk factor

Brunzell JD, Davidson M, Furberg CD et al. Diabetes Care 2008;31:811-822




American Association of Clinical Chemistry

Clinical Chemistry 53:3 Lipids, Lipoproteins, and Cardiovascular Risk Factors
407-419 (2009)

Apolipoprotein B and Cardiovascular Disease Risk:
Position Statement from the AACC Lipoproteins and Vascular
Diseases Division Working Group on Best Practices

John H. Contois,""" Joseph P. McConnell,* Amar A. Sethi,® Gyorgy Csako,” Sridevi Devaraj,”
Daniel M. Hoefner,? and G. Russell \Warnick®

Contois JH, et al. Clinical Chemistry 2009; 55:407-419




Recommendations from AACC Lipoproteins
and Vascular Diseases Division
Working Group on Best Practices

“LDL-C, non-HDL-C, LDL-P, and total apoB are all, to varying
degrees, measures of LDL related risk.”

“These cholesterol and particle measures are highly intercorrelated,
which explains why they have all been implicated as predictors of
CVD risk in epidemiologic studies, but biologically they reflect
different entities.”

“Despite a high correlation
indicating that one cannot simply substitute for
another in classifying patients into risk categories.”

“We believe that the medical decision cutpoints should be set so
that the apoB and LDL-P cutpoints are equivalent to those for LDL-
C in terms of population percentiles.”

Contois JH, et al. Clinical Chemistry 2009; 55:407-419




Recommendations from AACC Lipoproteins
and Vascular Diseases Division
Working Group on Best Practices

“Because therapies with 3-hydroxy-3-methylglutaryl coenzyme A
(HMG-CoA) reductase inhibitors reduce LDL-C to a greater extent
than they do LDL particles, apoB or LDL-P appear to provide a
better assessment of on-treatment residual risk than LDL-C
measurement.”

“Importantly, on-treatment non-HDL-C concentrations may not
reflect residual risk associated with increased LDL particle number.”

“In light of the mounting evidence, the members of this working
group of the Lipoproteins and Vascular Diseases Division of the
AACC believe that apoB and alternate measures of LDL particle
concentration should be recognized and included in
guidelines, rather than continuing to focus solely on LDL-C.”

Contois JH, et al. Clinical Chemistry 2009; 55:407-419




Recommendations from AACC Lipoproteins
and Vascular Diseases Division Working
Group on Best Practices

Suggested Treatment Goals
LDL-C, mgNon-HDL-C, LDL-P, nmol/
ApoB, mg/dL dL mg/dL L

<70 < 80
<80 <100 <120

<100 <130 <150

Significant reductions in non-HDL-C
goals compared to NCEP ATP-III

Contois JH, et al. Clinical Chemistry 2009; 55:407-419




Journal of the American Caollege of Cardiology
2 2008 by the American Callege of Cardiclogy Foundation
Published by Elsewvier Inc

We KNOW what causes
EDITORIAL COMMENT disease within our arteries
but can only guess at

We Must Prevent what precipitates clinical
events.

Disease, Not Predict Events”

It follows that prevention
of coronary disease
would be much

simpler and much more effective if we focused on PREVENTING
disease developing within our arteries rather than trying to predict
who is just about to become a victim and then trying frantically, at
what may be just one minute before their final midnight, to rescue
them

Allan D. Sniderman, MD

Montreal, Quebec, Canada

If we prevent the disease, we will prevent the events.

JACC, 52(4) 2008. 300-301.
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We Must Prevent
Disease, Not Predict Events™

Allan D. Sniderman, MD
Montreal, Quebec, Canada

Take away the apoB particles
and you take away
atherosclerosis.

JACC, 52(4) 2008. 300-301.




GUIDELINES

“Guidelines are just that—guidelines. They are
meant to provide clinicians with the best summary
of evidence-based therapy and expert opinion.”

“However, they are not intended to replace patient-
centered decision making by experienced
clinicians.”

Raymond J. Gibbons Circulation. 2010;121:194-196




