
ACC Core CurriculumACC Core Curriculum
LipidsLipids

Janet B. Long, MSN, ACNPJanet B. Long, MSN, ACNP--BC, CLS, FAHA, FNLABC, CLS, FAHA, FNLA



ObjectivesObjectives

Discuss lipoproteinsDiscuss lipoproteins

Identify genetic Identify genetic dyslipidemiasdyslipidemias

Discuss ATP III Guidelines, assessment Discuss ATP III Guidelines, assessment 
and managementand management



LipoproteinsLipoproteins



LipoproteinsLipoproteins

5 main classes of circulating lipoproteins5 main classes of circulating lipoproteins

1.1. ChylomicronChylomicron particlesparticles

2.2. Very low density lipoproteins (VLDL)Very low density lipoproteins (VLDL)

3.3. Intermediate density lipoproteins (IDL)Intermediate density lipoproteins (IDL)

4.4. Low density lipoproteins (LDL)Low density lipoproteins (LDL)

5.5. High density lipoproteins (HDL)High density lipoproteins (HDL)



LipoproteinsLipoproteins

CompositionComposition

CholesterolCholesterol

TriglyceridesTriglycerides

Free Fatty AcidsFree Fatty Acids

PhospholipidsPhospholipids

http://medcina.bloguje.cz/img/cross_section_lipo.gif



LipoproteinsLipoproteins

BB--4848

EECC--II

AA--IIIIBB--100100CC--IIII

AA--11BB--100100CC--IIIIIICC--IIIIIIPredominate Predominate 
ApoproteinApoprotein

50%50%20%20%8%8%2%2%ProteinProtein

27%27%20%20%16%16%4%4%PhospholipidPhospholipid

21%21%55%55%21%21%4%4%CholesterolCholesterol

4%4%5%5%55%55%90%90%TriglycerideTriglyceride

HDLHDLLDLLDLVLDLVLDLChyloChylo

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



LipoproteinsLipoproteins

ChylomicronsChylomicrons
Very large triglyceride rich particlesVery large triglyceride rich particles
Apo BApo B--48 synthesized by the intestine from 48 synthesized by the intestine from 
dietary triglycerides and cholesterol. dietary triglycerides and cholesterol. 
Lipoprotein lipase hydrolyzes free fatty acids Lipoprotein lipase hydrolyzes free fatty acids 
from the from the chylomicronchylomicron core. core. 
Adipose cells take up the resulting glycerol and Adipose cells take up the resulting glycerol and 
fatty acids and the liver takes up the fatty acids and the liver takes up the chylomicronchylomicron
remnants.  remnants.  
Surface Surface apolipoproteinsapolipoproteins, phospholipids and , phospholipids and 
cholesterylcholesteryl esters are transferred to HDLesters are transferred to HDL

ACC SAP 6 Book 3 ACC SAP 6 Book 3 



LipoproteinsLipoproteins

Low Density Lipoprotein (LDL)Low Density Lipoprotein (LDL)
VLDL synthesized by the liver VLDL synthesized by the liver -- contains contains apoapo BB--100.100.

VLDL hydrolyzed by lipoprotein lipase and converted VLDL hydrolyzed by lipoprotein lipase and converted 
to smaller particles called intermediateto smaller particles called intermediate--density density 
lipoprotein (IDL)lipoprotein (IDL)

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

ACC SAP 6 Book 3 ACC SAP 6 Book 3 



LipoproteinsLipoproteins
LDLLDL

Central role in development of atherosclerosisCentral role in development of atherosclerosis
Peripheral tissues clear 25% of LDL Peripheral tissues clear 25% of LDL –– rest returns rest returns 
to liver via to liver via apoapo B/E LDL receptorB/E LDL receptor
Expression of LDL receptor by hepatic cells primary Expression of LDL receptor by hepatic cells primary 
mechanism in regulating serum cholesterol. mechanism in regulating serum cholesterol. 
Dietary saturated fat and cholesterol decreases Dietary saturated fat and cholesterol decreases 
production of hepatic LDL receptors, causing production of hepatic LDL receptors, causing 
hypercholesterolemiahypercholesterolemia
StatinsStatins
–– �� hepatic synthesis of cholesterol,hepatic synthesis of cholesterol,
–– �� LDL receptor density and lead to LDL receptor density and lead to 
–– �� plasma clearanceplasma clearance

ACC SAP 6 Book 3 ACC SAP 6 Book 3 



LipoproteinsLipoproteins

Small Dense LDLSmall Dense LDL

Particle size varies Particle size varies –– genes, metabolic (hepatic genes, metabolic (hepatic 
lipase) lifestyle factorslipase) lifestyle factors

Also termed Phenotype B (Also termed Phenotype B (apoBapoB) suggests ) suggests 
presence of small LDLpresence of small LDL

Independent risk factor CVD Independent risk factor CVD –– even greater risk even greater risk 
with high LDL with high LDL 

�� LDL LDL �� riskrisk

Common at triglycerides >200 mg/Common at triglycerides >200 mg/dLdL uncommon uncommon 
<100 mg/<100 mg/dLdL

ACC SAP 6 Book 3 ACC SAP 6 Book 3 



LipoproteinsLipoproteins

Lipoprotein (a) [Lipoprotein (a) [Lp(aLp(a)])]
LDL LDL subfractionsubfraction
Present in all races, higher in blacks and Present in all races, higher in blacks and 
increases in post menopauseincreases in post menopause
Inhibitor of Inhibitor of fibrinolyticfibrinolytic activity activity -- �� thrombogenicitythrombogenicity
>30 mg/>30 mg/dLdL 3 fold prevalence of CVD3 fold prevalence of CVD
Respond Nicotinic acid also estrogenRespond Nicotinic acid also estrogen
�� LDL LDL --c with c with statinsstatins �� atherogenicatherogenic effects but effects but 
will not lower will not lower Lp(aLp(a))

ACC SAP 6 Book 3 ACC SAP 6 Book 3 



LipoproteinsLipoproteins

High Density Lipoprotein (HDL)High Density Lipoprotein (HDL)
HDL role in reverse cholesterol transport.HDL role in reverse cholesterol transport.
HDL produced in intestine and liver HDL produced in intestine and liver –– phospholipidphospholipid, , 
apoproteinapoprotein AA--I and AI and A--IIII
�� HDL reflects enhanced triglyceride catabolism and HDL reflects enhanced triglyceride catabolism and ��
clearance of clearance of atherogenicatherogenic chylomicronchylomicron remnants remnants –– inverse inverse 
relationship TG/HDLrelationship TG/HDL
HDL3 converts to HDL2 particleHDL3 converts to HDL2 particle
HDL2 mature particle exchanges HDL2 mature particle exchanges cholesterylcholesteryl esters for esters for 
triglycerides mediated by triglycerides mediated by cholesterylcholesteryl ester transfer protein ester transfer protein 
(CETP). Transferred cholesterol taken up by LDL receptor. (CETP). Transferred cholesterol taken up by LDL receptor. 
CholesterylCholesteryl ester in HDL transferred to liver SRB1ester in HDL transferred to liver SRB1-- liver liver 
eliminates eliminates cholesterylcholesteryl esters thru esters thru biliarybiliary excretion.excretion.

ACC SAP 6 Book 3 ACC SAP 6 Book 3 



LipoproteinsLipoproteins

HDLHDL

HDL 2B HDL 2B �� CV riskCV risk

Apo AApo A--I more protective than I more protective than apoapo AA--I/AI/A--IIII

AntiAnti--oxidant propertiesoxidant properties

Improved endothelial function Improved endothelial function 
ACC SAP 6 Book 3 ACC SAP 6 Book 3 



LipoproteinsLipoproteins

�� HDLHDL

Dietary saturated fatDietary saturated fat

AlcoholAlcohol

ExerciseExercise

�� HDLHDL

Trans fatty acidsTrans fatty acids

SmokingSmoking

TreatmentTreatment

Nicotinic acid Nicotinic acid �� (20(20--40%)40%)

FibratesFibrates and and statinsstatins �� (5(5--20%)20%)
ACC SAP 6 Book 3 ACC SAP 6 Book 3 



LipoproteinsLipoproteins

TriglyceridesTriglycerides

Found in all lipoprotein fractionsFound in all lipoprotein fractions

Independent risk of CVD Independent risk of CVD –– greater in womengreater in women

AtherogenicAtherogenic factors factors 
–– Low HDL Low HDL 

–– small dense LDL small dense LDL 

–– �� remnant particles remnant particles 

–– insulin resistance insulin resistance 

ACC SAP 6 Book 3 ACC SAP 6 Book 3 



LipoproteinsLipoproteins

TriglyceridesTriglycerides
Dependent on lifestyleDependent on lifestyle
Weight lossWeight loss
�� carbohydratecarbohydrate
�� alcoholalcohol
�� physical activity physical activity 

TreatmentTreatment
FibratesFibrates
Nicotinic acidNicotinic acid
StatinsStatins
Omega 3 fatty acids (20Omega 3 fatty acids (20--50%)50%)

ACC SAP 6 Book 3 ACC SAP 6 Book 3 



Genetic Genetic DyslipidemiasDyslipidemias



Genetic Genetic DyslipidemiasDyslipidemias

Familial Hypercholesterolemia (FH)Familial Hypercholesterolemia (FH)

Heterozygote (1 in 500) [Heterozygote (1 in 500) [aveave. cholesterol 400 . cholesterol 400 
mg/mg/dLdL]]

Homozygote (1 in 1 million) rare [Homozygote (1 in 1 million) rare [aveave. . 
cholesterol 1000 mg/cholesterol 1000 mg/dLdL]]

ACC SAP 6 Book 3 ACC SAP 6 Book 3 



Genetic Genetic DyslipidemiasDyslipidemias

FHFH
�� FH FH HeterozygotesHeterozygotes

–– CommonCommon

–– LDLLDL--c (200c (200--400 mg/dl), normal to mildly elevated 400 mg/dl), normal to mildly elevated 
triglycerides, HDL sometimes reducedtriglycerides, HDL sometimes reduced

–– Premature CAD Premature CAD –– men 4men 4thth or 5or 5thth decade, women 10 decade, women 10 
yrs lateryrs later

–– Tendon Tendon xanthomasxanthomas

–– DietDiet

–– Multiple drugs (Multiple drugs (statinsstatins, , ezetimibeezetimibe, niacin), niacin)



Genetic Genetic DyslipidemiasDyslipidemias

FH FH 

FH FH HomozygotesHomozygotes
–– Deficiency in LDL receptorDeficiency in LDL receptor

–– High levels of High levels of apoBapoB lipoproteinslipoproteins

–– Premature CAD, carotid and PVD, Premature CAD, carotid and PVD, arcusarcus
cornealiscornealis, , tendinoustendinous xanthomasxanthomas

–– TC range 500 mg and 1000 mgTC range 500 mg and 1000 mg

–– LDL LDL apheresisapheresis LDL >300 mg/LDL >300 mg/dLdL nonnon--CHD, > CHD, > 
200 mg in CHD after maximized treatment200 mg in CHD after maximized treatment

–– Liver transplantationLiver transplantation
ACC SAP6 Book 3ACC SAP6 Book 3



Corneal Corneal ArcusArcus
ArcusArcus CorneaCornea



AchilleAchille Tendon Tendon XanthomaXanthoma



Tuberous Tuberous XanthomaXanthoma



Tuberous Tuberous XanthomasXanthomas



XanthomasXanthomas



XanthomaXanthoma of thumbof thumb



XanthelasmaXanthelasma



XanthelasmaXanthelasma



XanthalasmaXanthalasma



Genetic Genetic DyslipidemiasDyslipidemias

Familial defective Apo BFamilial defective Apo B--100 (FDB)100 (FDB)

Excess LDLExcess LDL
�� risk of premature CADrisk of premature CAD
XanthomasXanthomas

ACC SAP 6 Book 3 ACC SAP 6 Book 3 



Genetic Genetic DyslipidemiasDyslipidemias

Familial combined Familial combined hyperlipidemiahyperlipidemia (FCH)(FCH)

Common disorder (1 in 100) Common disorder (1 in 100) 
�� VLDL (VLDL (�� triglycerides)triglycerides)
�� LDLLDL
Hepatic overproduction of Hepatic overproduction of apoapo BB

ACC SAP 6 Book 3 ACC SAP 6 Book 3 



Genetic Genetic DyslipidemiasDyslipidemias

Familial Familial dysbetalipoproteinemiadysbetalipoproteinemia (FDB)(FDB)

Rare condition (1 in 5,000)Rare condition (1 in 5,000)
�� CholesterolCholesterol
�� TriglyceridesTriglycerides

ACC SAP 6 Book 3 ACC SAP 6 Book 3 



Genetic Genetic DyslipidemiasDyslipidemias

Familial Familial hypertriglyceridemiahypertriglyceridemia
1 in 1,0001 in 1,000
�� production production �� catabolism of VLDLcatabolism of VLDL
Fasting TG >200 mg/Fasting TG >200 mg/dLdL
TG >1000 mg/TG >1000 mg/dLdL pancreatitispancreatitis
Alterations in lipoprotein lipase Alterations in lipoprotein lipase 
–– Poorly controlled DMPoorly controlled DM
–– Oral contraceptive useOral contraceptive use
–– Over consumption alcoholOver consumption alcohol
–– Binge eatingBinge eating
–– Diets high in sugar/simple carbohydratesDiets high in sugar/simple carbohydrates

DM, oral contraceptiveDM, oral contraceptive
Eruptive Eruptive xanthomasxanthomas

ACC SAP 6 Book 3 ACC SAP 6 Book 3 



Eruptive Eruptive XanthomaXanthoma



Eruptive Eruptive XanthomasXanthomas



Eruptive Eruptive XanthomasXanthomas



Genetic Genetic DyslipidemiasDyslipidemias

Familial Familial hypoalphalipoproteinemiahypoalphalipoproteinemia

Most common disorder with low HDLMost common disorder with low HDL
Premature CHDPremature CHD
Absence of Absence of apoapo AA--I I –– severe premature severe premature 
CHDCHD

ACC SAP 6 Book 3 ACC SAP 6 Book 3 



Genetic Genetic DyslipidemiasDyslipidemias
Homozygous deficiency of ABCA1 Homozygous deficiency of ABCA1 –– Tangiers diseaseTangiers disease
–– HDL <5mg/dLHDL <5mg/dL
–– Enlarged tonsilsEnlarged tonsils
–– HepatospelomegalyHepatospelomegaly
–– Peripheral neuropathyPeripheral neuropathy

Heterozygous deficiency of ABCA1 Heterozygous deficiency of ABCA1 –– familial familial 
hypoalphalipoproteinemiahypoalphalipoproteinemia common associated with low HDL common associated with low HDL 
(<35 mg/(<35 mg/dLdL))
Heterozygous deficiency of LCAT (1/500) low HDLHeterozygous deficiency of LCAT (1/500) low HDL
–– Accumulation of free cholesterol and lecithin in selected tissueAccumulation of free cholesterol and lecithin in selected tissuess
–– AnemiaAnemia
–– Corneal opacitiesCorneal opacities
–– Renal failureRenal failure
–– CHD risk mildly increasedCHD risk mildly increased
–– Fish eye disease corneal opacities without renal failureFish eye disease corneal opacities without renal failure

ACC SAP 6 Book 3 ACC SAP 6 Book 3 





Genetic Genetic DyslipidemiasDyslipidemias

Apo AApo A--I MilanoI Milano

Northwestern Italian village of LucerneNorthwestern Italian village of Lucerne

Very low HDLVery low HDL

Greater efficiency of reverse cholesterol Greater efficiency of reverse cholesterol 
transport transport 

�� incidence of CHDincidence of CHD

ACC SAP 6 Book 3 ACC SAP 6 Book 3 



Clinical measuresClinical measures

Total cholesterol (TC)Total cholesterol (TC)

NonNon--HDLHDL--c c --

LDLLDL--c c –– calculated: calculated: ÷÷ TG by 5, add HDL, TG by 5, add HDL, 
subtract from TCsubtract from TC

HDLHDL--cc

Triglyceride (TG) Triglyceride (TG) 
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Evaluate CHD RiskEvaluate CHD Risk

Set Treatment GoalsSet Treatment Goals

Treat to GuidelinesTreat to Guidelines
Expert Panel on Detection, Evaluation, and Treatmen t of Expert Panel on Detection, Evaluation, and Treatmen t of 
High Blood Cholesterol in Adults. High Blood Cholesterol in Adults. JAMAJAMA . 2001;285:2486.. 2001;285:2486.



ATP III Guidelines and UpdatesATP III Guidelines and Updates

NCEP ATP III
2001

HPS
PROVE-IT
ASCOT-LLA
PROSPER
ALLHAT-
LLT

NCEP ATP III 
Update 2004

4S
WOSCOP
S
CARE
LIPID
AFCAPS/
TexCAPS

TNT
IDEAL

AHA/ACC 
Update 2006

More Intensive Treatment Recommendations

NHLBI = National Heart, Lung, and Blood Institute.
NCEP ATP = National Cholesterol Education Panel Adult Treatment Panel.
AHA = American Heart Association.
ACC = American College of Cardiology.



AHA/ACC guidelines
for patients with CHD* ,2

<100 mg/dL:
Goal for all
patients with CHD †,2

<70 mg/dL:
A reasonable 
goal for all patients
with CHD †,2

ATP III
Update 2004 1

<100 mg/dL:
Patients with
CHD or CHD risk
equivalents
(10-year risk >20%) 1

<70 mg/dL:
Therapeutic
option for very
high-risk patients 1

Intensive LDL-C Goals for High-Risk 
Patients

<100 mg/dL

<70 mg/dL

* And other forms of atherosclerotic disease.2
† Factors that place a patient at very high risk: established cardiovascular disease (CVD) plus:

multiple major risk factors (especially diabetes); severe and poorly controlled risk factors (eg, cigarette smoking); 
metabolic syndrome (triglycerides [TG] � 200 mg/dL + non–HDL-C � 130 mg/dL with HDL-C <40 mg/dL); and acute coronary 
syndromes.1

1. Grundy SM et al. Circulation. 2004;110:227–239.
2. Smith SC Jr et al. Circulation, 2006; 113:2363–2372.

2006
Update

Recommended LDL-C treatment goals

•If it is not possible to attain LDL-C <70 mg/dL
because of a high baseline LDL-C, it generally is 
possible to achieve LDL-C reductions of >50% 
with more intensive LDL-C � lowering therapy, 
including drug combinations.



ATP III Step 1ATP III Step 1
Determine lipoprotein levels 9 to 12 hr fastDetermine lipoprotein levels 9 to 12 hr fast

<100<100

100100--129129

130130--159159

160160--189189

�� 190190

<70<70

OptimalOptimal

Near optimalNear optimal

Borderline highBorderline high

HighHigh

Very highVery high

Optional for very high Optional for very high 
risk patientsrisk patients

LDL –c Primary Target of Therapy



ATP III Step 1ATP III Step 1
Determine lipoprotein levels 9 to 12 hr fastDetermine lipoprotein levels 9 to 12 hr fast

<200<200 DesirableDesirable

200200--239239 Borderline highBorderline high

�� 240240 HighHigh

<40<40 LowLow

�� 6060 HighHigh

Total Cholesterol

HDL Cholesterol



ATP III Step 2ATP III Step 2

Clinical CHDClinical CHD

Peripheral arterial Peripheral arterial dsds

DiabetesDiabetes

Symptomatic carotid Symptomatic carotid 
artery artery dsds

Abdominal aortic Abdominal aortic 
aneurysmaneurysm

Identify presence of clinical atherosclerotic ds tha t confers
high risk for CHD event



ATP III Step 3ATP III Step 3

Cigarette smokingCigarette smoking

Hypertension BPHypertension BP�� 140/90 mmHg or on 140/90 mmHg or on 
antihypertensive medicationantihypertensive medication

Low HDL cholesterol (<40 mg/Low HDL cholesterol (<40 mg/dLdL) *) *

Family history of premature CHD (male first Family history of premature CHD (male first 
degree relative <55 y; female relative <65 y)degree relative <55 y; female relative <65 y)

Age (men Age (men �� 45 y; women 45 y; women �� 55 y)55 y)

Determine presence of major risk factors 
(other than LDL)

Major Risk Factors (Exclusive of LDL) That modify 
LDL goals

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



ATP III Step 4ATP III Step 4

High risk High risk 

Moderately high riskModerately high risk

Moderate riskModerate risk

Lower riskLower risk

>20% CHD risk >20% CHD risk 
equivalentequivalent

1010--20% with 20% with �� 2 risk 2 risk 
factorsfactors

<10% with <10% with �� 2 risk 2 risk 
factorsfactors

<10% with 0<10% with 0--1 risk 1 risk 
factorsfactors

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)

4 categories of absolute 10 y risk



���������	
������������	
������������	
������������	
���
 


����������
	������������
	������������
	������������
	����� ���������
��������	��
����

���������������	��
����

���������������	��
����

���������������	��
����

�������

NCEP ATP III. JAMA, May 16, 2001 - Vol 285, No. 19.

Age, y                      Points

20-34                            -9
35-39                            -4
40-44                             0
45-49                             3
50-54                             6
55-59                             8
60-64                            10
65-69                            11
70-74                            12
75-79                            13

1

Total             Age         Age Age Age Age
Cholesterol    20-39       40-49     50-59      60-69    70-79

< 160                 0               0            0            0           0
160-199             4               3            2             1    0
200-239             7               5            3           1  0
240-279             9               6            4             2    1
³³³³ 280              11              8            5             3  1

2 

Age        Age Age Age Age
20-39      40-49      50-59      60-69    70-79

Nonsmoker    0             0              0         0       0   
Smoker 8             5              3          1 1      

3

4 
HDL, mg/dl             Points

³³³³ 60                          -1
50-59                         0
40-49                         1
<40                          2

Systolic BP        If              If
mm Hg     Untreated  Treated

< 120                   0               0
120-129               0               1
130-139 1               2
140-159               1               2

³³³³ 160                2               3

5

Point Total            10-Year Risk% 

< 0                                      < 1
0                                          1
1                                          1
2                                          1
3                                          1
4                                          1
5                                          2
6                                          2
7                                          3
8                                          4
9                                          5

10                                          6
11                                          8
12                                         10
13                                         12
14                                         16
15                                         20
16                                         25
³³³³ 17                                    ³³³³ 30

6



Age, y                      Points

20-34                            -7
35-39                            -3
40-44                             0
45-49                             3
50-54                             6
55-59                             8
60-64                            10
65-69                            12
70-74                            14
75-79                            16

1

Total             Age         Age Age Age Age
Cholesterol    20-39       40-49     50-59      60-69    70-79

< 160                 0               0            0            0           0
160-199             4               3            2             1    1
200-239  8               6            4             2  1
240-279            11              8            5             3     2
³³³³ 280              13             10           7             4   2

2 

Systolic BP        If              If
mm Hg     Untreated  Treated

< 120                   0               0
120-129               1               3
130-139  2               4
140-159               3               5

³³³³ 160                4               6

HDL, mg/dl             Points

³³³³ 60                          -1
50-59                         0
40-49                         1
<40                          2

Age        Age Age Age Age
20-39      40-49      50-59      60-69    70-79

Nonsmoker    0             0              0            0        0
Smoker 9            7              4            2   1

NCEP ATP III. JAMA, May 16, 2001 - Vol 285, No. 19.

Point Total                10-Year Risk, %

< 9                                      < 1
9                                          1

10                                          1
11                                          1
12                                          1
13                                          2
14                                          2
15                                          3
16                                          4
17                                          5
18                                          6
19                                          8
20                                         11
21                                         14
22                                         17
23                                         22
24                                         27
³³³³ 25                                     ³³³³ 30

3 

4 

5 

6 
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ATP III Step 5ATP III Step 5

�� 190 mg/190 mg/dLdL (160 (160 --
189 mg/189 mg/dLdL: LDL : LDL 
lowering drug lowering drug 
optional)optional)

�� 160 mg/160 mg/dLdL<160 mg/<160 mg/dLdLLower risk 0Lower risk 0 --1 1 
risk factorsrisk factors

�� 160 mg/160 mg/dLdL�� 130 mg/130 mg/dLdL<130 mg/<130 mg/dLdLModerate risk 2+ Moderate risk 2+ 
RF 10 y risk RF 10 y risk 
<10%<10%

�� 130 mg/130 mg/dLdL

(100(100--129 mg/129 mg/dLdL
Consider Rx Consider Rx 
optionsoptions

�� 130 mg/130 mg/dLdL<130 mg/<130 mg/dLdL

Optional goalOptional goal

<100 mg/<100 mg/dLdL

Moderately High Moderately High 
Risk 2+ RF 10 y Risk 2+ RF 10 y 

1010--20%20%

�� 100 mg/100 mg/dLdL

(<100 mg/(<100 mg/dLdL
consider Rx consider Rx 
options)options)

�� 100 mg/100 mg/dLdL<100 mg/<100 mg/dLdL

Optional goalOptional goal

<70 mg/<70 mg/dLdL

High riskHigh risk

CHD or CHD risk CHD or CHD risk 
equivalent  risk equivalent  risk 
>20%>20%

Consider RxConsider RxInitateInitate TLCTLCLDL GoalLDL GoalRisk Risk 
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Step 7: Consider adding drug therapy if LDL Step 7: Consider adding drug therapy if LDL 

exceeds levels shown in Step 5exceeds levels shown in Step 5

Consider drug simultaneously with TLC for Consider drug simultaneously with TLC for 
CHD and CHD equivalentsCHD and CHD equivalents

Consider adding drug to TLC after 3 mo Consider adding drug to TLC after 3 mo 
for other risk categoriesfor other risk categories



Step 8: Identify metabolic syndrome and Step 8: Identify metabolic syndrome and 
treat, if present, after 3 mo of TLCtreat, if present, after 3 mo of TLC

�� 100 mg/100 mg/dLdL or on drug Rx for or on drug Rx for 
�� FGFG

�� Fasting glucose (FG)Fasting glucose (FG)

�� 130 or 130 or �� 85 mmHg or on drug 85 mmHg or on drug 
Rx for HTNRx for HTN

�� Blood pressure (BP)Blood pressure (BP)

<50 mg/<50 mg/ dLdL or on drug Rx for or on drug Rx for ��
HDLHDL

WomenWomen

<40 mg/<40 mg/ dLdL or on drug Rx for or on drug Rx for ��
HDLHDL

MenMen

�� HDLHDL

�� 150 mg/150 mg/dLdL or on drug Rx or on drug Rx �� Triglycerides (TG)Triglycerides (TG)
�� 88 cm (88 cm ( �� 35 in)35 in)WomenWomen

�� 102 cm(102 cm( �� 40 in)40 in)MenMen

Waist circumferenceWaist circumference

Categorical Cut PointsCategorical Cut PointsCriteriaCriteria



Step 8: ContinuedStep 8: Continued

Total fat 25Total fat 25--35% of total calories35% of total calories

Saturated fat <7% of total caloriesSaturated fat <7% of total calories

Reduce trans fatReduce trans fat

Dietary cholesterol <200 mg/dDietary cholesterol <200 mg/d

AtherogenicAtherogenic DietDiet

Regular moderate intensity physical Regular moderate intensity physical 
activityactivity

30 min (30 min (preferabypreferaby 60 min)60 min)

5 days/wk, preferably daily5 days/wk, preferably daily

Physical inactivityPhysical inactivity

77--10% weight reduction first yr. Waist 10% weight reduction first yr. Waist 
CircumferenceCircumference

Men <40 inchesMen <40 inches

Women <35 inchesWomen <35 inches

Abdominal obesityAbdominal obesity

(BMI <25kg/m(BMI <25kg/m²²))

Goals of TherapyGoals of TherapyTherapeutic TargetsTherapeutic Targets

Treatment of Lifestyle Risk Factors



Step 8: ContinuedStep 8: Continued

No specific Rx No specific Rx -- lifestylelifestyleProinflammatoryProinflammatory statestate

Reduce thrombotic and Reduce thrombotic and fibrinolyticfibrinolytic risk risk 

factorsfactors High risk pts low dose ASA. High risk pts low dose ASA. 
ASCVD pts: when ASA ASCVD pts: when ASA 
contraindicated, consider contraindicated, consider clodipogrelclodipogrel. . 
ModMod--high risk consider low dose ASAhigh risk consider low dose ASA

ProthromboticProthrombotic statestate

For IFG, delay progression to DMFor IFG, delay progression to DM

For DM HbA1c <7%For DM HbA1c <7%
Elevated glucoseElevated glucose

<140/90 or 130/80 if diabetes <140/90 or 130/80 if diabetes Elevated BPElevated BP

Primary target: LDLPrimary target: LDL--c See Step 5 c See Step 5 
Secondary target NonSecondary target Non --HDLHDL. Tertiary . Tertiary 
target HDLtarget HDL

AtherogenicAtherogenic dyslipidemiadyslipidemia

Goals of TherapyGoals of TherapyTherapeutic TargetsTherapeutic Targets

Therapy of Metabolic Risk FactorsTherapy of Metabolic Risk Factors



Step 9 Treat elevated TriglyceridesStep 9 Treat elevated Triglycerides

Very highVery high�� 500 500 

HighHigh200200--499499

Borderline HighBorderline High150150--199199

NormalNormal<150<150



Step 9 Treat elevated TriglyceridesStep 9 Treat elevated Triglycerides

Primary aim of therapy is to reach LDL goalPrimary aim of therapy is to reach LDL goal

Intensify weight managementIntensify weight management

Increase physical activityIncrease physical activity

If triglycerides If triglycerides �� 200 mg/200 mg/dLdL after LDL goal is after LDL goal is 
reached, set secondary goal for reached, set secondary goal for nonnon --HDL HDL 
cholesterol (TCcholesterol (TC--HDL) 30 mg/HDL) 30 mg/dLdL higher than LDL higher than LDL 
goal.goal.

Treatment of elevated triglycerides (� 150 mg/dL)



Elevated TriglyceridesElevated Triglycerides

NonNon --HDL Cholesterol: Secondary TargetHDL Cholesterol: Secondary Target
�� Primary target of therapy: LDL cholesterolPrimary target of therapy: LDL cholesterol
�� Achieve LDL goal before treating nonAchieve LDL goal before treating non--HDL HDL 
cholesterolcholesterol
�� Therapeutic approaches to elevated nonTherapeutic approaches to elevated non--HDL HDL 
cholesterolcholesterol

––Intensify therapeutic lifestyle changesIntensify therapeutic lifestyle changes
––Intensify LDLIntensify LDL--lowering drug therapylowering drug therapy
––Nicotinic acid or Nicotinic acid or fibratefibrate therapy to lower VLDLtherapy to lower VLDL

NCEP ATP III. JAMA. 2001;285:2486-2497.



Elevated TriglyceridesElevated Triglycerides

NonNon--HDL Cholesterol:  Secondary TargetHDL Cholesterol:  Secondary Target
�� NonNon--HDL cholesterol = VLDL + LDL cholesterolHDL cholesterol = VLDL + LDL cholesterol
= (Total Cholesterol = (Total Cholesterol –– HDL cholesterol)HDL cholesterol)
�� VLDL cholesterol: denotes VLDL cholesterol: denotes atherogenicatherogenic remnant remnant 
lipoproteinslipoproteins
�� NonNon--HDL cholesterol: secondary target of therapy HDL cholesterol: secondary target of therapy 
when serum triglycerides are when serum triglycerides are ³³ 200 mg/200 mg/dLdL
(esp. 200(esp. 200––499 mg/499 mg/dLdL))
�� NonNon--HDL cholesterol goal: HDL cholesterol goal: 
LDLLDL-- cholesterol goal + 30 mg/cholesterol goal + 30 mg/dLdL

NCEP ATP III. JAMA. 2001;285:2486-2497.



Comparison of LDLComparison of LDL--C and NonC and Non--HDLHDL--C C 
Goals for Three Risk CategoriesGoals for Three Risk Categories

LDL-C Goal
(mg/dL)Risk Category

Non-HDL-C 
Goal (mg/dL)

< 100
CHD and CHD Risk Equivalent
(10-year risk for CHD > 20%

< 130

< 130
Multiple (2+) Risk Factors and
10-year risk < 20% 

< 160

< 1600–1 Risk Factor < 190

NCEP ATP III. JAMA. 2001;285:2486-2497.



Step 9 Treat elevated TriglyceridesStep 9 Treat elevated Triglycerides

When triglycerides are <500 mg/When triglycerides are <500 mg/dLdL, turn to LDL , turn to LDL 
lowering therapylowering therapy

FibrateFibrate or nicotinic acidor nicotinic acid

Weight management and physical activityWeight management and physical activity

Very low fat diet (Very low fat diet (�� 15% of calories from fat)15% of calories from fat)

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

Add nicotinic acid or Add nicotinic acid or fibratefibrate to further lower VLDLto further lower VLDL

Intensify therapy with LDL lowering drug orIntensify therapy with LDL lowering drug or

If triglycerides are 200If triglycerides are 200--499 mg/499 mg/dLdL after LDL goal is after LDL goal is 
reached, consider adding drug if needed to reach nonreached, consider adding drug if needed to reach non--HDL HDL 
goal.goal.



Step 9 Treat elevated TriglyceridesStep 9 Treat elevated Triglycerides

If triglycerides are <200 mg/If triglycerides are <200 mg/dLdL (isolated low HDL) (isolated low HDL) 
in CHD or CHD equivalent consider nicotinic acid in CHD or CHD equivalent consider nicotinic acid 
or or fibratefibrate..

If triglycerides are 200If triglycerides are 200--499 mg/499 mg/dLdL achieve nonachieve non--
HDL goalHDL goal

Intensify weight management and Intensify weight management and increaeincreae physical physical 
activityactivity

First reach LDL goal, then:First reach LDL goal, then:
Treatment of low HDL cholesterol (<40 mg/Treatment of low HDL cholesterol (<40 mg/dLdL))



HDL-C=High-density lipoprotein cholesterol, LDL-C=Low-density lipoprotein cholesterol, TC=Total cholesterol, 
TG=Triglycerides

*Daily dose of 40mg of each drug, excluding rosuvastatin.

Good¯ 9%­ 1%¯ 18%¯ 13%Ezetimibe

Good¯ 14-29%­ 4-12%¯ 25-50%¯ 19-37%Statins*

Good¯ 30%­ 11-13%¯ 4-21%¯ 19%Fibrates

Reasonable 
to Poor

¯ 30-70%­ 14-35%¯ 10-20%¯ 10-20%Nicotinic acid

PoorNeutral or ­­ 3%¯ 10-18%¯ 7-10%
Bile acid 

sequestrants

Patient 
tolerability

TGHDLLDLTCTherapy

Cholesterol Management PharmacotherapyCholesterol Management Pharmacotherapy



ARS QuestionARS Question

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

A.  A.  �� 400 mg/400 mg/dLdL

B.  B.  �� 250 mg/250 mg/dLdL

C.C. �� 500 mg/500 mg/dLdL

D.D. �� 200 mg/200 mg/dLdL


