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Objectives

1 Discuss lipoproteins
1 [dentify genetic dyslipidemias

1 Discuss ATP Il Guidelines, assessment
and management




Lipoproteins




Lipoproteins

5 main classes of circulating lipoproteins
. Chylomicron particles
. Very low density lipoproteins (VLDL)
. Intermediate density lipoproteins (IDL)
. Low density lipoproteins (LDL)
. High density lipoproteins (HDL)




Lipoproteins

Composition
1 Cholesterol
1 Triglycerides
1 Free Fatty Acids
1 Phospholipids
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Lipoproteins

Chylo VLDL LDL
Triglyceride 00% 5504 500
Cholesterol 4% 219% 5500
Phospholipid 4% 169% 2090
Protein A 8% 20%
Predominate | C.|]] C-lll B-100

Apoprotein
C-ll B-100

C-I E

B-48

ACC SAP6. CHYLO-chylomicron; VLDL=very low density lipoprotein; LDL=Ilow density lipoprotein;HDL=high
density lipoprotein




Lipoproteins

Chylomicrons
1 Very large triglyceride rich particles

1 Apo B-48 synthesized by the intestine from
dietary triglycerides and cholesterol.

1 Lipoprotein lipase hydrolyzes free fatty acids
from the chylomicron core.

1 Adipose cells take up the resulting glycerol and
fatty acids and the liver takes up the chylomicron
remnants.

1 Surface apolipoproteins, phospholipids and
cholesteryl esters are transferred to HDL

ACC SAP 6 Book 3




Lipoproteins

Low Density Lipoprotein (LDL)
1 VLDL synthesized by the liver - contains apo B-100.
1 VLDL hydrolyzed by lipoprotein lipase and converted

to smaller particles called intermediate-density
lipoprotein (IDL)

1 Some IDL removed directly from the circulation by the
liver through the apo B/E LDL receptor, remainder is
further hydrolyzed by hepatic lipase, this producing the
smaller cholesterol enriched LDL.

ACC SAP 6 Book 3




Lipoproteins

LDL

1 Central role in development of atherosclerosis

1 Peripheral tissues clear 25% of LDL — rest returns
to liver via apo B/E LDL receptor

1 Expression of LDL receptor by hepatic cells primary
mechanism In regulating serum cholesterol.

1 Dietary saturated fat and cholesterol decreases
production of hepatic LDL receptors, causing
nypercholesterolemia

1 Statins
— hepatic synthesis of cholesterol,
— LDL receptor density and lead to
— plasma clearance

ACC SAP 6 Book 3




Lipoproteins

Small Dense LDL

1 Particle size varies — genes, metabolic (hepatic
lipase) lifestyle factors

1 Also termed Phenotype B (apoB) suggests
presence of small LDL

1 Independent risk factor CVD — even greater risk
with high LDL

i LDL risk

1 Common at triglycerides >200 mg/dL uncommon
<100 mg/dL

ACC SAP 6 Book 3




Lipoproteins

Lipoprotein (a) [Lp(a)]
1 DL subfraction

1 Present in all races, higher in blacks and
Increases in post menopause

1 Inhibitor of fibrinolytic activity - thrombogenicity
1 >30 mg/dL 3 fold prevalence of CVD
1 Respond Nicotinic acid also estrogen

I LDL -c with statins atherogenic effects but
will not lower Lp(a)

ACC SAP 6 Book 3




Lipoproteins

High Density Lipoprotein (HDL)
HDL role in reverse cholesterol transport.
HDL produced in intestine and liver — phospholipid,
apoprotein A-l1 and A-ll

HDL reflects enhanced triglyceride catabolism and
clearance of atherogenic chylomicron remnants — inverse
relationship TG/HDL

HDL3 converts to HDL2 particle

HDL2 mature particle exchanges cholesteryl esters for
triglycerides mediated by cholesteryl ester transfer protein
(CETP). Transferred cholesterol taken up by LDL receptor.

Cholesteryl ester in HDL transferred to liver SRB1- liver
eliminates cholesteryl esters thru biliary excretion.

ACC SAP 6 Book 3




Lipoproteins

HDL
1HDL 2B CVrisk
1 Apo A-I more protective than apo A-I/A-II
1 Anti-oxidant properties
1 Improved endothelial function

ACC SAP 6 Book 3




Lipoproteins

HDL
1 Dietary saturated fat
1 Alcohol
1 Exercise

1 Trans fatty acids
1 Smoking
Treatment
1 Nicotinic acid (20-40%)
1 Fibrates and statins (5-20%)

ACC SAP 6 Book 3




Lipoproteins

Triglycerides
1 Found In all lipoprotein fractions
1 Independent risk of CVD — greater in women

1 Atherogenic factors
— Low HDL
— small dense LDL
— remnant particles
— Insulin resistance

ACC SAP 6 Book 3




Lipoproteins

Triglycerides

Dependent on lifestyle
Weight loss

carbohydrate

alcohol

physical activity

Treatment

Fibrates
Nicotinic acid
Statins
Omega 3 fatty acids (20-50%)

ACC SAP 6 Book 3




Genetic Dyslipidemias




Genetic Dyslipidemias

Familial Hypercholesterolemia (FH)

1 Heterozygote (1 in 500) [ave. cholesterol 400
mg/dL]

1 Homozygote (1 in 1 million) rare [ave.
cholesterol 1000 mg/dL]

ACC SAP 6 Book 3




Genetic Dyslipidemias

1 FH

FH Heterozygotes

— Common

— LDL-c (200-400 mg/dl), normal to mildly elevated
triglycerides, HDL sometimes reduced

— Premature CAD — men 4t or 5t decade, women 10
yrs later

— Tendon xanthomas
— Diet
— Multiple drugs (statins, ezetimibe, niacin)




Genetic Dyslipidemias

FH

1 FH Homozygotes
Deficiency In LDL receptor
High levels of apoB lipoproteins

Premature CAD, carotid and PVD, arcus
cornealis, tendinous xanthomas

— TC range 500 mg and 1000 mg

— LDL apheresis LDL >300 mg/dL non-CHD, >
200 mg in CHD after maximized treatment

— Liver transplantation

ACC SAP6 Book 3




Corneal Arcus
Arcus Cornea




Achille Tendon Xanthoma




Tuberous Xanthoma
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Tuberous Xanthomas
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Geneilc Dyslipidernias

Farnilial defective Apo B-100 (F

\/

B -cess LDL

B risi of premaiure CAD
B antnormas

~DB)

ACC SAP 6 Book 3



Geneilc Dyslipidernias {
Farnilial comoined nyoperlioidernia (FCrH) ‘
Cornrmon disorcer (2L 1n 100)

i
B VLDL ( iriglycericdes)
E DL

i

Flepatic overgroduciion of 200 B ‘
\
ACC SAP 6 Book 3 -
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Geneilc Dyslipidernias

Fernilial dyspetalipoproteinernia (
E Rare condition (1L 1n 5,000)

E Cnolesterol
B Triglycerides

ACC SAP 6 Book 3
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Alt

E DM, ora

E Erugtlive xantnormsas mm—

Geneilc Dyslipidemia

Farmilial nypertriglyceridernia
L in 1,000
oroduction  cataoolisrn of VLDL

>1000 my/dL pancreziils
terations in lipoprotein lipase
Poorly controlled DM
Orzl contraceptive use
Over consurmption alconol
Binge ezling
Diets hign in sugar/sirmnple carponydrates
ral contraceptve

B
B
B Fasiing TG >200 my/dL
B
B

(gt

2
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Genetic Dyslipidernias
Farnilial nyooalonalipoproteinernia

E Vost comnrmorn disorcder witn low FDL

F Premailre CrlD

B Apsence of apo A-l — severe prereaiur
CHD

ACC SAP 6 Book 3




Geneilc Dyslipidemias

)
E rlomozygous deficiency of ABCAL — Tangiers disease {
— rJJI <5rmgy/dL

— Enlarged tonsils
— Hexuo:wlomﬂﬁ']y
— Peripneral neuropziiny

E -

r

eteroz/Jolp deficiency of ABCAL — far ml 2]
vooalpnalipoproteinermia cornrnon associated witn low FIDL

[ S——

B rleierozygous deficiency of LCAT (1 SFO) low FIDL
— Accumnulation of free cniolesterol and leciinin In selected fssues \
— Anerrnia
— Cornezl opacities T
— Fenal fallure
— CHD risk rildly increzased

(

—
isr eye disease corneal opacities witnout renal failure —
/’

l
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Geneilc Dyslipidernias

Apo A-l Milaino
E Nortnwestern ltalian village of Lucerne
EVery low HDL

E Greaier efficiernicy of reverse cnolesierol
transpori

E  Incidence of CHD

ACC SAP 6§ Book 3
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Clinic

21l rmea

Total cholesterol (TC)

Non-rlDL-c

L Dl-c — calcula
suptract frorn -
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Treat to Guldelines —

cLolClmmperEbpprar ™ [ Of
AMA . 2001:285:2486.

oert Panel on Detection, Evaluzic
Hligh Blood CholesterdMr

Adults,



ATP Il Guidelines and Updates

More Intensive Treatment Recommendations >




AHA/ACC guidelines
for patients with CHD*

<100 mg/dL:
Goal for all
patients with CHD T2

<70 mg/dL:

A reasonable

goal for all patients
with CHD 12

2




ATP I Step 4
Deierrmine lipoproiein levels 9 to 12 hr fast

LDL —c Primary Target of Therapy 4
<100 E Optirnzl
100-129 E |\ear opiimezl
130-159 E Borderline nigh
160-189 E rlign
190 E Very high 8
<70 |

Optional for very high\
risk peailernis

I

S
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ATP Il Step 1
Deiermine lipoprotein levels 9 to 12 nr fast

Total Cholesterol ‘
<200 Deaslraple
200-239Y sorcerline nigr
2210 Flign
HDL Cholesterol \
<L) Low
rs L \
00 lgn
IS

A



ATP Il Step

Identify presence of clinical atherosclerotic ds tha t confers 4

D

high risk for CHD event

E Clinical CHD E Symptomatic carotid
ariery ds

E Peripneral arterial ds A
E Aodornineal aortic
1oy Py ey E ey e
E Djapetes Eneurysir) \
\




ATP I Step 3

Determine presence of major risk factors
(other than LDL)
Major Risk Factors (Exclusive of LDL) That modify
LDL goals

E Clgaretie smoxing

E rlyoertension 8P 140/90 mimnrly or o)
arfinyperiensive rmecdicaiion

(D

E Low FDL cnolesterol (<40 rmg/dL) #

_re
(

E Farmnily nistory of prermailre CHD (male first
degree relatlive <55 v: fernele relatly 5 Y)

(D
(.
(D
( b
(D
01

\

E Age (men 45 v, worner 55 Y) e

S

*HDL cholesterol 60 mg/dL counts as a “negative” risk factor; its pres
removes one risk factor from the total count

ence



ATP Il Step 2
If 2+ risk factors (other than LDL) are present wit  hout CHD

Or CHD risk equivalent, assess 10 y (short-term) CH D risk
(see Framingham tables)

/

B High risk E>20% CrlD risk
ecjulvalent

BRI E 10-209% wiin 2 ris!
B Moderaizly high ris) 10-20% witn - 2 risx

faciors

N

N

E <10% witnl 2 risk \
E Vocderate risk e O TS
cltul )
. E <10% witn 0-1 r]sk\
E | ower risk faciors
—

4 categories of absolute 10 y risk
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130
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50-59

200-239
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Risk DL Goal Initate TLC  Consider Rx {

Flign risk <100 mog/clL 100 my/dL 100 my/dL ‘

CrHD or CHD risk  Ogtionzl gozl (<100 rng/cL

equivalent risk <70 mgldL consider Fx

>20% ootions)

Moderately Hign <130 rng/clL 130 rng/dL 130 rng/dL

Risk 2+ RE10Y  oOgiional gozl (100-129 rmg/dL

10-20% <100 rng/cdl Consicler Fx
options \

Moderate risk 2+ <130 mg/clL 130 myl/dL 160 my/dL

RF 10y risk —

<10%
Lower risk O -1 <160 rng/dL 160 rng/dL 190 rng/dL (160 -

risk factors 189 rrTr'H'c'LFJ'Fr‘I_:w

m— J*vverJrJ clrug
aionzl)

_44
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Step 7: Consider adding drug tnerapy If LDL

exceeds levels snown In Step 5

E Consider drug sirnulianeously witn TLC for

CrD and CrHD equivealernis
E Consider adding drug to TLC after 3 o

for other risk categories N
\
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oolic synrlromg and
treat, If preseri, ef er 3mo of TLC

Criteria Categorical Cut Points {
Waist circumference
Ver) 102 cr( 40 1)
Worrner oo cm (35 1n)
Triglycerides (TG) 150 mg/dL or on drug Rx
HDL
Mer <40 my/dL or on drug Ffor ‘
HDL ~
Worrner <50 g/l or o drug P for
HDL T
Blood pressure (BP) 130 or 85 mrmrlg or on drug
Focfor FITIN E— —

-

Fasting glucose (FG) 100 rncj'/‘fl'f'riiciij clrug RCfor
T




Step 8: Cornilnuec

Treatment of Lifestyle Risk Factors

Therapeutic Targets Goals of Therapy ‘
Abclornineal obes]ty 7-10% weignt reduction first yr. Walst
) Clrcurnference
(BM] 25K /mz> Men <40 incres
Wornen <35 incnes
Dhvsical inactvi Qegu]ar mocderzate intensity pnysiceal
/= / zlctivity ‘~

30 min (preferany 60 rmin)
5 days/wl, preferably daily T

Total fat 25 5% of rowl qulorws

=
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Therapy of Metabolic Risk Factors

Therapeutic Targets

Atherogenic dyslipidernia

Elevaied BP
Elevaied glucose

Protnrorootic state

Continuec

Goals of Therapy

Primeary target: LDL-c See Siep 5
"e condary target Non -HIDL, Tertlary
rget FDL

7

(—-
0\

140/90 or 130/80 If dlapetes

For IFG, delay orogression to DIV
For DM FloALe <7% ‘~

Feduce thrornpotic and florin OI/J\S
factors Hlign risk pis low dose ASA,
ASCVD pis: whern ASA

contraindicated, consider ¢l E
Mod-nigh rissmespSTEET O dose ASA

Proinflarmmatory state s N OETIEIAN [ RO GRI{SSE/ |2
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| Triglycerides

Norrnel ‘

sorderline Flign

Fligh
)\
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Step 9 Treat elevaied Triglycerides
Treatment of elevated triglycerides ( 150 mg/dL) ‘
Prirnary alrn of inerapy 1s to rezcn LDL gozl

Internsify welgrii manag ernent

Increase onysical acilvity

firiglycerides 200 mg/dl afier LDL goal IS \
rezcried, set secondary goal for non-HDL
criolesterol (TC-rIDL) 30 my/dL nigner than EBL
ozl




J\Jom r]_)L Cmoles terol: Secor

Cholesterol

—Iniensify tnerapeutic lifestyle ci
—Iniensifty LDL-lowering clrug
—Nicoilinic acid or fioraie therap

non-rlDL
Harges N\
rrlO/
i lower VLDL
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Non-FIDL Cnolesterol: Seconcdary Tarcet ‘
Non-rlIDL chniolesterol = VDL - LDL criolaesterol
= (Totzl Cnolesierol — FIDL criolesierol)

VLDL cnolesierol: denotes ainerogernic rermnant
lipoprotelns

Non-rlDL cniolesterol: secondsary target of tnerapy
wrern serurrn iriglycerides are 3 200 mg/d \
(esp. 200-499 mg/cll)

Non-FHDL cholesterol gozl: T
LDL- cnolesterol goal -+ 30 mg/clL

- -

T ,-“_ynm'.——

A



Cormparison of LDL-C and Non-rlDL-
Gozals for Triree Risk Categones
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Step 9 Treat elevated Triglycerides

If triglycerides are 200-499 mg/dL after LDL goal is

reached, consider adding drug if needed to reach non-HDL {
goal.

Intensify inerapy witn LDL lowering drug or
Add nicotinic acid or fiorate to furiner lower VLDL

If triglycerides are 500 mg/dL, first lower triglycerides to
prevent pancreatitis:

Very low fat diet ( 15% of calories frorm fai) \
Welgnt managerment arnd pnysical acilvity
Florate or nicotinic acid

Whern triglycerides are <500 mg/dL, turn fo | /mymm——=E

loweriry irierapy

lx



Step 9 Treat elevated Triglycerides {
Treatment of low HDL cholesterol (<40 mg/dL) ‘

First reacn LDL gozl, ther:

Intensify welgni reanagernerni and ircreze onysical
activity

[T triglycerides are 200-499 mg/dL acnieve nor- \
DL gozal
If triglycerides are <200 mg/dL (isolatad low HDL—

in CriD or CrD equivalent consider nicoilnic acid
or florate, —

I —

A



Cnolesierol Managerneni Pnarrmeacoinerapy
Therapy TC LDL HDL TG tOTeargEﬂitty {
Statins* —19-37% — 25-50% - 4-12% — 14-29% Good
Bile acid ~7-10%  — 10-18% - 3% Neutral o - Poor
Sequestrants
Nicotinic acid | — 10-20% | —10-20% | - 14-35% | —30-70% | Xeasonable
to Poor ~
Fibrates 19% — 4-21% - 11-13% — 30% Good
\\
/7

A



ARS Question

1 At what level must the triglycerides be to
perform the non-HDL assessment?

A. 400 mg/dL
B. 250 mg/dL
C
D

500 mg/dL
200 mg/dL




