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Dyslipidemia Management

Management of dyslipidemia is essential to the prevention and treatment of atherosclerosis. 

(IGH฀LEVELS฀OF฀LOW
DENSITY฀LIPOPROTEIN฀CHOLESTEROL฀�,$,
#	�฀LOW฀LEVELS฀OF฀HIGH
DENSITY฀
LIPOPROTEIN฀CHOLESTEROL฀�($,
#	�฀AND฀HIGH฀LEVELS฀OF฀TRIGLYCERIDES฀INCREASE฀THE฀RISK฀OF฀DEVELOPING฀
this condition. This chapter will review normal lipid profiles, lipid pathways, and lipid 

subclasses. In addition, treatment guidelines and drug and lifestyle therapies will be presented.

4HE฀!DULT฀4REATMENT฀0ANEL฀)))฀�!40฀)))	฀REPORT฀CONTAINS฀THE฀.ATIONAL฀#HOLESTEROL฀%DUCATION฀
0ROGRAM�S฀�.#%0	฀EVIDENCE
BASED฀CLINICAL฀GUIDELINES฀FOR฀LIPID฀TESTING฀AND฀MANAGEMENT�฀4HIS฀
CHAPTER฀PRESENTS฀SCREENING฀GUIDELINES฀FOR฀CORONARY฀HEART฀DISEASE฀�#($	฀RISK฀AND฀THE฀METABOLIC฀
SYNDROME�฀THE฀!40฀)))฀GUIDELINES฀FOR฀PRIMARY฀AND฀SECONDARY฀PREVENTION฀OF฀ATHEROSCLEROSIS�฀ 
and the implications of dyslipidemia management for nursing practice. A new set of guidelines 

IS฀DUE฀FOR฀PUBLICATION฀IN฀����฀SO฀CHECK฀THE฀.ATIONAL฀(EART฀,UNG฀AND฀"LOOD฀)NSTITUTE฀7EB฀SITE฀
�HTTP���WWW�NHLBI�NIH�GOV�INDEX�HTM	฀FOR฀THE฀!40฀)6฀REPORT฀IN฀THE฀FUTURE�

UNDERSTANDING LIPOPROTEIN STRUCTURE,  
FUNCTION, AND METABOLISM

s฀ 3TRUCTURE฀OF฀LIPIDS฀INCLUDES
n฀ #ORE฀COMPOSTED฀OF฀CHOLESTEROL฀ESTER฀AND฀TRIGLYCERIDE฀�4'	
– Coat containing apoproteins A, B, C, E, J, and Apo(a); unesterified cholesterol; and 

phospholipids
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s฀ #HOLESTEROL฀IS฀AN฀IMPORTANT฀COMPONENT฀OF฀CELL฀WALLS฀AND฀NEEDED฀THROUGHOUT฀THE฀BODY฀FOR฀CELL฀
stability and regeneration of all forms of tissues.

s฀ #HOLESTEROL฀IS฀DElNED฀BASED฀ON฀SIZE฀OF฀MOLECULES�฀DENSITY�฀PROTEIN฀CONTENT�฀AND฀MAJOR฀
APOPROTEINS�฀4ABLE฀��n�฀DESCRIBES฀THE฀VARIOUS฀FORMS฀OF฀LIPOPROTEINS�

– Chylomicrons rapidly enter the plasma from the gut after meals. This is the largest but 

least dense molecule. It is triglyceride rich.

n฀ 6ERY฀LOW฀DENSITY฀LIPOPROTEINS฀�6,$,	฀SERVE฀THE฀ROLE฀OF฀PROVIDING฀A฀SOURCE฀OF฀TRIGLYCERIDE฀
WHEN฀FAT฀IS฀NOT฀READILY฀AVAILABLE฀FROM฀THE฀DIET�฀4HE฀LIVER฀CAN฀SECRETE฀6,$,฀THAT฀IS฀NOT฀
quite as large but is slightly more dense than chylomicrons. Through several metabolic 

PROCESSES฀THE฀6,$,฀IS฀CONVERTED฀TO฀)NTERMEDIATE฀DENSITY฀LIPOPROTEIN฀�)$,	฀AND฀
EVENTUALLY฀TO฀LOW฀DENSITY฀LIPOPROTEINS฀�,$,	�฀!S฀THESE฀PROCESSES฀OCCUR�฀THE฀TRIGLYCERIDE฀
content of the lipid molecule decreases and cholesterol increases. The overall size 

decreases but the molecule becomes more dense.

n฀ ,$,฀MOLECULES฀ARE฀USUALLY฀��฀TO฀��฀TRIGLYCERIDE฀CONTENT฀BUT฀THIS฀CAN฀INCREASE฀WHEN฀
THERE฀IS฀A฀HIGHER฀LEVEL฀OF฀SERUM฀TRIGLYCERIDES�฀,$,฀PARTICLES฀SERVE฀AS฀THE฀MAJOR฀CARRIER฀
OF฀CHOLESTEROL฀TO฀THE฀BODY฀TISSUES฀FOR฀CELL฀MEMBRANE฀USE�฀,$,
#฀LEVEL฀HAS฀THE฀GREATEST฀
STRENGTH฀OF฀ALL฀THE฀LIPID฀PARTICLES฀FOR฀PREDICTING฀#($�

n฀ (IGH
DENSITY฀LIPOPROTEIN฀�($,	฀LEVEL฀IS฀INVERSELY฀RELATED฀TO฀DEVELOPMENT฀OF฀#($�฀
theorized to result from reverse cholesterol transport (transport of cholesterol from the 

TISSUE฀TO฀THE฀LIVER	�฀(IGH฀($,฀IS฀PROTECTIVE฀FOR฀THE฀DEVELOPMENT฀OF฀#($�
n฀ .OT฀ALL฀,$,฀AND฀($,฀IS฀THE฀SAME฀IN฀TERMS฀OF฀STRUCTURE฀AND฀FUNCTION�฀.EW฀INFORMATION฀

ON฀THE฀SUBCLASSES฀OF฀THE฀VARIOUS฀LIPOPROTEINS฀AND฀WHICH฀ONES฀ARE฀MORE฀SPECIlC฀TO฀#($฀
risk will be discussed later in this chapter.

Table 10–1. Plasma Lipoprotein Composition

Origin Density  

(g/mL)

Size (nm) % Protein Apoprotein

Major (Minor)

Chylomicrons Intestines �฀���� ���n���� 1–2 "��฀�!
)�฀#S	

VLDL ,IVER �฀����� ��n�� �� "���฀�!)�฀#S	

IDL 6,$, �����n����� ��n�� �� "����฀%

LDL )$, �����n����� ��n�� �� "���

HDL Tissue �����n����� �n�� ��n�� !
)฀�!
))�฀!
)6	

Lipoprotein (a) ,IVER �����n����� �� ��n�� "����฀�A	

 

A. M. Gotto, 2005, in D. P. Zipes, P. Libby, R. O. Bonow, & E. Braunwald (Eds.), Braunwald’s heart 

disease: A textbook of cardiovascular medicine (pp. 1013–1033), Philadelphia: Elsevier Saunders.
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s฀ ,IPIDS฀ARE฀METABOLIZED฀BY฀MEANS฀OF฀TWO฀PATHWAYS�฀EXOGENOUS฀AND฀ENDOGENOUS�฀"OTH฀ARE฀ 
active processes, one for the lipids that our body produces (genetically programmed) and  

the other for the lipids that we ingest (lifestyle). Either one or the interaction of both can  

be responsible for the overall lipid status of the person.

– Exogenous pathway
s฀ #HYLOMICRONS฀FORMED฀FROM฀DIETARY฀4'฀AND฀CHOLESTEROL
s฀ ,IPOPROTEIN฀LIPASE฀FROM฀ADIPOSE฀AND฀MUSCLE฀REMOVES฀4'�฀LEAVING฀CHYLOMICRON฀

remnants (cholesterol)
s฀ Remnants reach the liver where cholesterol is released and

– Stored as esters in hepatocytes

– Released in bile ash cholesterol or bile acids

– Used to form membranes or endogenous lipoproteins

– Endogenous pathway
s฀ 6,$,฀FORMED฀IN฀LIVER฀FROM฀4'฀AND฀CHOLESTEROL฀FROM฀CALORIC฀INTAKE
s฀ 6,$,฀RELEASED฀IN฀PLASMA
s฀ ,IPOPROTEIN฀LIPASE฀CLEAVES฀4'
s฀ 2EMNANT฀IS฀)$,�฀WHICH฀IS฀TAKEN฀UP฀IN฀LIVER฀AND฀RESULTS฀IN฀FREE฀CHOLESTEROL฀OR฀ 

REMAINS฀IN฀CIRCULATION฀WHERE฀4'฀REMOVED�฀LEAVING฀,$,
s฀ ,$,฀TRANSPORTS฀ENDOGENOUS฀CHOLESTEROL฀ESTER฀TO฀LIVER
s฀ !POLIPOPROTEIN฀"฀IS฀FOUND฀IN฀,$,฀AND฀6,$,
s฀ ($,฀INVOLVED฀IN฀TRANSPORT฀OF฀CHOLESTEROL฀FROM฀PERIPHERY฀TO฀LIVER

– A third pathway is nonspecific, the result of macrophage participation in lipoprotein 

degradation with deposits in select sites including arterial walls and tendons.
s฀ Clinically this can be seen as eruptive xanthomas (growths often on the elbow)  

or xanthelasmas (deposits on the upper eyelid).
s฀ Aggressive treatment may be needed to arrest or remove these deposits.

HYPERLIPIDEMIA

Hyperlipidemia is often described as having heredity or secondary cause.

s฀ (EREDITARY฀CAUSES฀ARE฀PRIMARILY฀THE฀RESULT฀OF
– Familial hypercholesterolemia

– Familial hyperchylomicronemia

n฀ $YSBETALIPROTEINEMIA
– Familial combined hyperlipidemia

s฀ &REDRICKSON�S฀#LASSIlCATION฀OF฀'ENETIC฀(YPERLIPIDEMIAS฀IS฀PRESENTED฀IN฀4ABLE฀��n��
s฀ 3ECONDARY฀CAUSES฀OF฀HYPERLIPIDEMIAS฀INCLUDE

– Metabolic: diabetes, glycogen storage deficits, lipodystrophy

– Renal: chronic renal failure, glomerulonephritis

– Hepatic: obstructive liver disease, cirrhosis

– Hormonal: estrogen, progesterone, growth hormone, hypothyroidism, corticosteroids

n฀ ,IFESTYLE�฀OBESITY�฀PHYSICAL฀INACTIVITY�฀HIGH
FAT฀DIET�฀INCREASED฀ALCOHOL฀INTAKE
– Medications: corticosteroids, exogenous estrogens, testosterone, thiazide diuretics, 

selective beta blockers, cyclosporine, antiretrovirals



126  CARDIAC VASCULAR NURSING REVIEW & RESOURCE MANUAL

s฀ 3ERUM฀LIPOPROTEIN฀LABORATORY฀TESTING฀HAS฀TRADITIONALLY฀ONLY฀MEASURED฀TOTAL฀CHOLESTEROL�฀
($,
#�฀AND฀TRIGLYCERIDES�฀,$,฀IS฀ESTIMATED฀BASED฀ON฀THE฀&RIEDEWALD฀&ORMULA�

n฀ 4HERE฀IS฀A฀FAIRLY฀CONSISTENT฀RATIO฀BETWEEN฀6,$,฀AND฀TRIGLYCERIDES�฀4HIS฀IS฀EXPRESSED฀AS฀
6,$,฀n฀#฀�฀TRIGLYCERIDES฀¿฀��

n฀ -OST฀CHOLESTEROL฀IS฀CARRIED฀ON฀THREE฀LIPOPROTEINS�฀($,�฀,$,�฀AND฀6,$,�฀SO฀TOTAL฀
CHOLESTEROL฀�฀($,฀�฀,$,฀�฀6,$,�

n฀ )F฀WE฀MEASURE฀TRIGLYCERIDE฀LEVEL�฀WE฀CAN฀CALCULATE฀AN฀ESTIMATE฀OF฀THE฀6,$,�
n฀ )F฀WE฀MEASURE฀TOTAL฀CHOLESTEROL�฀($,�฀AND฀4'�฀WE฀CAN฀CALCULATE฀AN฀ESTIMATE฀FOR฀THE฀,$,�
n฀ 7HEN฀4'฀IS฀ELEVATED฀�USUALLY฀�฀���฀MG�DL	�฀IT฀IS฀UNWISE฀TO฀USE฀THIS฀FORMULA฀TO฀ESTIMATE฀

THE฀,$,฀BECAUSE฀THERE฀IS฀TOO฀MUCH฀ERROR฀IN฀THE฀ESTIMATION�
n฀ !T฀TIMES฀IT฀IS฀IMPORTANT฀TO฀KNOW฀THE฀NON
,$,฀LEVEL฀AND฀THAT฀IS฀CALCULATED฀AS฀NONn,$,
#฀

�฀($,฀�฀�TRIGLYCERIDES฀¿฀�	�
n฀ 4HE฀����฀5PDATE฀IN฀THE฀!40฀)))฀GUIDELINES฀RECOMMENDED฀THAT฀,$,
#฀BE฀DIRECTLY฀

measured and not calculated; however, this has not been universally adopted. More direct 

MEASUREMENT฀OF฀,$,฀AND฀SUBPARTICLES฀IS฀EXPECTED฀TO฀BE฀DONE฀OVER฀THE฀NEXT฀FEW฀YEARS�
s฀ (YPERTRIGLYCERIDEMIA฀IS฀OFTEN฀ASSOCIATED฀WITH฀TYPE฀�฀DIABETES฀MELLITUS฀�$-	฀AND฀PANCREATITIS�฀

)F฀THE฀PATIENT฀HAS฀$-�฀IMPROVED฀BLOOD฀SUGAR฀CONTROL฀WILL฀LOWER฀4'฀LEVELS฀AND฀SHOULD฀BE฀DONE฀
IN฀CONJUNCTION฀WITH฀4'
LOWERING฀MEDICATIONS

SCREENING FOR ATHEROSCLEROSIS RISK

)N฀ALL฀ADULTS฀���฀YEARS฀AND฀OLDER	�฀A฀FASTING฀LIPOPROTEIN฀PROlLE฀�TOTAL฀CHOLESTEROL�฀,$,
#�฀
($,
#�฀AND฀4'	฀SHOULD฀BE฀OBTAINED฀ONCE฀EVERY฀�฀YEARS�฀.EW฀GUIDELINES฀RECOMMEND฀SCREENING฀
CHILDREN฀BETWEEN฀THE฀AGES฀OF฀�฀AND฀��฀YEARS�฀!฀��
HOUR฀FAST฀PRIOR฀TO฀THE฀BLOOD฀DRAW฀IMPROVES฀
THE฀ACCURACY฀OF฀4'�฀"ECAUSE฀,$,฀IS฀MOST฀OFTEN฀CALCULATED฀BASED฀ON฀TRIGLYERIDE฀LEVELS�฀THE฀,$,฀
MAY฀NOT฀BE฀ACCURATE฀IF฀THE฀PERSON฀IS฀NOT฀FASTING�฀4OTAL฀CHOLESTEROL฀AND฀($,฀MEASUREMENT฀IS฀
not as sensitive to fasting state as triglycerides. Other atherosclerosis risk factors should also be 

assessed. (Assessment and management of cardiac and vascular risk is discussed in Chapters 7 

AND฀�฀OF฀THIS฀MANUAL�	
s฀ -ODIlABLE฀RISK฀FACTORS

– Cigarette smoking

n฀ 5NCONTROLLED฀DIABETES฀MELLITUS฀�(EMOGLOBIN฀!�#฀�฀��	
– Uncontrolled hypertension

– Obesity

Table 10–2. Fredrickson’s Classification of Genetic Forms of Hyperlipidemia

Type I Exogenous hyperlipidemia: total cholesterol normal, triglyerides and 

chylomicrons increased

Type IIa ,$,฀AND฀TOTAL฀CHOLESTEROL฀INCREASED

Type IIb ,$,�฀6,$,�฀TOTAL฀CHOLESTEROL�฀TRIGLYERIDES฀INCREASED

Type III $YSBETALIPOPROTEINEMIA�฀)$,�฀TOTAL฀CHOLESTEROL�฀AND฀TRIGLYERIDES฀INCREASED

4YPE฀)6 Endogenous hyperlipidemia: glucose intolerance

4YPE฀6 Mixed hyperlipidemia
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– Sedentary lifestyle

– Atherosclerotic dyslipidemia
s฀ ,OW฀($,฀CHOLESTEROL฀��฀��฀MG�D,	
s฀ (IGH฀,$,฀CHOLESTEROL฀��฀���฀GM�D,	
s฀ (IGH฀TRIGLYCERIDES฀��฀���฀MG�D,	

s฀ .ONMODIlABLE฀RISK฀FACTORS
n฀ &AMILY฀HISTORY฀OF฀EARLY฀MYOCARDIAL฀INFARCTION฀�-)	฀OR฀SUDDEN฀DEATH฀�lRST
DEGREE฀MALE฀

RELATIVE฀BEFORE฀��฀YEARS฀OR฀lRST
DEGREE฀FEMALE฀RELATIVE฀BEFORE฀��฀YEARS	
n฀ )NCREASED฀AGE�฀MEN฀OLDER฀THAN฀��฀YEARS฀AND฀WOMEN฀OLDER฀THAN฀��฀YEARS
– Early onset of menopause because of total abdominal hysterectomy

s฀ 0EOPLE฀WITH฀MULTIPLE฀RISK฀FACTORS฀SHOULD฀BE฀SCREENED฀MORE฀FREQUENTLY฀THAN฀EVERY฀�฀YEARS�฀
regardless of gender or race.

n฀ 2APID
RESULT฀MACHINES฀CAN฀GIVE฀AN฀ENTIRE฀LIPID฀PANEL฀FROM฀A฀DROP฀OF฀BLOOD฀WITHIN฀ 
�฀MINUTES�

s฀ 2ISK฀REDUCTION฀IS฀AN฀IMPORTANT฀COMPONENT฀OF฀PREVENTION฀AND฀TREATMENT฀OF฀ATHEROSCLEROSIS฀ 
AND฀#($�

s฀ 4HE฀PRESENCE฀OF฀RISK฀FACTORS฀DETERMINES฀THE฀ACCEPTABLE฀LEVEL฀OF฀BLOOD฀LIPIDS฀AND฀THE฀LEVEL฀AT฀
which pharmacological reduction should be initiated.

ATP III GUIDELINES

The purpose of the guidelines is to provide direction to healthcare providers in the prevention 

AND฀TREATMENT฀OF฀DYSLIPIDEMIA฀IN฀PEOPLE฀WITH฀AND฀WITHOUT฀#($�

ATP III Classification
s฀ &OR฀THE฀GENERAL฀ADULT฀POPULATION�฀!40฀)))฀CLASSIlCATION฀OF฀,$,�฀TOTAL�฀AND฀($,฀CHOLESTEROL฀

�MG�D,	฀IS฀THE฀FOLLOWING�
n฀ ,$,฀CHOLESTEROL

s฀ 5NDER฀���฀IS฀OPTIMAL�
s฀ ���฀TO฀���฀IS฀NEAR฀BUT฀ABOVE฀OPTIMAL�
s฀ ���฀TO฀���฀IS฀BORDERLINE฀HIGH�
s฀ ���฀TO฀���฀IS฀HIGH�
s฀ ���฀OR฀ABOVE฀IS฀VERY฀HIGH�

– Total cholesterol
s฀ 5NDER฀���฀IS฀DESIRABLE�
s฀ ���฀TO฀���฀IS฀BORDERLINE฀HIGH�
s฀ ���฀OR฀ABOVE฀IS฀HIGH�

n฀ ($,฀CHOLESTEROL
s฀ 5NDER฀��฀IS฀LOW�
s฀ ��฀OR฀ABOVE฀IS฀HIGH฀�DESIRABLE	�

s฀ -AJOR฀RISK฀FACTORS฀�EXCLUSIVE฀OF฀,$,฀CHOLESTEROL	฀THAT฀MODIFY฀,$,฀TREATMENT฀GOALS
– Cigarette smoking

– Hypertension

n฀ ,OW฀($,฀CHOLESTEROL
n฀ &AMILY฀HISTORY฀OF฀PREMATURE฀#($
n฀ !GE฀�MEN฀��฀YEARS฀AND฀OLDER�฀WOMEN฀��฀YEARS฀AND฀OLDER	
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s฀ ,$,฀TREATMENT฀GOALS฀RELATED฀TO฀RISK
n฀ &OR฀PEOPLE฀WITH฀CLINICAL฀#($฀OR฀#($฀RISK฀EQUIVALENTS�฀THE฀,$,฀GOAL฀IS฀UNDER฀ 

���฀MG�D,�
n฀ &OR฀PEOPLE฀WITH฀MORE฀THAN฀TWO฀MAJOR฀RISK฀FACTORS�฀THE฀,$,฀GOAL฀IS฀UNDER฀���฀MG�D,�
n฀ &OR฀PEOPLE฀WITH฀NO฀OR฀ONE฀MAJOR฀RISK฀FACTOR�฀THE฀,$,฀GOAL฀IS฀UNDER฀���฀MG�D,�

CHD Risk Equivalents
s฀ #($฀RISK฀EQUIVALENTS฀INCLUDE

– Other forms of clinical atherosclerotic disease (i.e., peripheral arterial disease, abdominal 

aortic aneurysm, symptomatic carotid artery disease)

n฀ $IABETES
n฀ -ULTIPLE฀RISK฀FACTORS฀THAT฀CONFER฀A฀��
YEAR฀RISK฀FOR฀#($฀OF฀���฀OR฀MORE�

s฀ For people with two or more risk factors, data from the Framingham Heart Study are 

USED฀TO฀ESTIMATE฀THE฀��
YEAR฀RISK฀OF฀#($�
s฀ 0OINTS฀ARE฀ASSIGNED฀BY฀GENDER฀FOR฀AGE�฀TOTAL฀CHOLESTEROL�฀($,฀CHOLESTEROL�฀SMOKING�฀

and blood pressure.

n฀ 0OINT฀TOTAL฀PREDICTS฀��
YEAR฀RISK฀FOR฀#($�
n฀ ��
YEAR฀RISK฀FOR฀#($฀OF฀���฀OR฀MORE฀IS฀A฀#($฀EQUIVALENT฀AND฀REASON฀FOR฀MORE฀

INTENSIVE฀LOWERING฀OF฀,$,฀CHOLESTEROL
s฀ 4HE฀&RAMINGHAM฀SCORING฀METHOD฀IS฀INCLUDED฀IN฀THE฀!40฀)))฀GUIDELINES�฀WHICH฀CAN฀

BE฀DOWNLOADED฀FROM฀THE฀7EB฀SITE฀OF฀THE฀.ATIONAL฀(EART฀,UNG฀AND฀"LOOD฀)NSTITUTE฀
(www.nhlbi.nih.gov).

Therapeutic Lifestyle Changes
s฀ 4HE฀!40฀)))฀REPORT฀RECOMMENDS฀A฀MULTIFACETED฀APPROACH฀TO฀#($฀RISK฀REDUCTION฀DESIGNATED฀

hTHERAPEUTIC฀LIFESTYLE฀CHANGES฀�4,#	�v
n฀ 2EDUCED฀INTAKE฀OF฀SATURATED฀FATS฀�LESS฀THAN฀��฀OF฀TOTAL฀CALORIES	฀AND฀CHOLESTEROL฀ 

�LESS฀THAN฀���฀MG฀PER฀DAY	
– Use of plant stanols and sterols (2 g per day) and increased soluble fiber  

���฀TO฀��฀G฀PER฀DAY	
s฀ 0LANT฀STANOLS฀AND฀STEROLS฀ARE฀NATURALLY฀OCCURRING฀FOOD฀SUBSTANCES฀THAT฀ARE฀ 

combined with small amounts of canola oil and added to foods.
s฀ Currently, regular and “light” spreads fortified with plant stanols and sterols are 

available commercially.

n฀ 3OLUBLE฀lBER฀IS฀FOUND฀IN฀OATS�฀LEGUMES�฀GRAINS�฀VEGETABLES�฀AND฀FRUITS�฀$IETARY฀INTAKE฀ 
is preferred over supplements.

– Weight reduction

– Increased physical exercise
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IMPLICATIONS FOR NURSING PRACTICE

s฀ .URSES฀SCREEN�฀MONITOR�฀AND฀TEACH฀INDIVIDUALS฀AND฀GROUPS฀ABOUT฀THE฀MANAGEMENT฀OF฀
dyslipidemia and atherosclerotic risk.

– Screening occurs in community and acute care settings.
s฀ 0ATIENTS฀ADMITTED฀TO฀THE฀HOSPITAL฀WITH฀A฀CARDIOVASCULAR฀EVENT฀SHOULD฀BE฀SCREENED฀

WITHIN฀��฀HOURS฀OF฀ADMISSION�
– Individual risk assessment and modification is essential.

– Routine monitoring of the lipid profile allows the person to observe improvement and 

reinforces behavior change.
s฀ 0ROVIDING฀LABORATORY฀RESULTS�฀TOGETHER฀WITH฀TARGET฀GOALS�฀IN฀WRITING฀ENABLES฀THE฀PATIENT฀

to monitor his or her progress over time.

s฀ .URSES฀AND฀DIETITIANS฀ARE฀RESPONSIBLE฀FOR฀TEACHING฀PEOPLE฀ABOUT฀THERAPEUTIC฀LIFESTYLE฀CHANGES�
s฀ .URSES฀MONITOR฀THE฀THERAPEUTIC฀AND฀SIDE฀EFFECTS฀OF฀PHARMACOTHERAPY฀AND฀PROMOTE฀PATIENT฀

adherence.

TREATMENT OF DYSLIPIDEMIA

Primary Prevention
s฀ 0RIMARY฀PREVENTION฀CONSISTS฀OF฀SCREENING฀AND฀THERAPEUTIC฀LIFESTYLE฀CHANGES฀�4,#	�
s฀ 4,#฀DIETARY฀RECOMMENDATIONS฀INCLUDE

– Total fat (saturated, polyunsaturated, and monounsaturated) should not exceed  

���฀TO฀���฀OF฀TOTAL฀CALORIES�
s฀ 3ATURATED฀FAT฀SHOULD฀CONSTITUTE฀LESS฀THAN฀��฀OF฀TOTAL฀CALORIES�
s฀ 0OLYUNSATURATED฀FATS฀MAY฀BE฀UP฀TO฀���฀OF฀TOTAL฀CALORIES�
s฀ -ONOUNSATURATED฀FATS฀MAY฀BE฀UP฀TO฀���฀OF฀TOTAL฀CALORIES�

– Carbohydrates (primarily whole grains, fruits, and vegetables) may be up to  

���฀TO฀���฀OF฀TOTAL฀CALORIES�
n฀ &IBER฀SHOULD฀BE฀��฀TO฀��฀GRAMS฀PER฀DAY�
n฀ 0ROTEIN฀SHOULD฀CONSTITUTE฀APPROXIMATELY฀���฀OF฀TOTAL฀CALORIES�
n฀ #HOLESTEROL฀SHOULD฀BE฀LESS฀THAN฀���฀MG฀PER฀DAY�
– Total calories consumed should be balanced with energy expended to achieve and 

maintain desirable body weight.

n฀ 7HEN฀4'฀IS฀ELEVATED�฀ADVISE฀THE฀PATIENT฀TO฀DECREASE฀SUGAR฀AND฀ALCOHOL฀INTAKE�
s฀ )F฀THE฀TARGET฀LIPID฀LEVELS฀ARE฀NOT฀ACHIEVED฀AFTER฀�฀WEEKS฀WITH฀THE฀4,#฀DIET�฀PLANT฀STANOLS฀ 

and sterols are added.

s฀ )F฀TARGET฀LIPID฀LEVELS฀ARE฀NOT฀ACHIEVED฀AFTER฀��฀WEEKS�฀PHARMACOTHERAPY฀IS฀INITIATED�฀ 
,$,
LOWERING฀DRUGS฀REDUCE฀THE฀RISK฀FOR฀MAJOR฀CORONARY฀EVENTS฀AND฀CORONARY฀DEATH�

s฀ !T฀EACH฀VISIT�฀4,#S฀ARE฀REVIEWED฀AND฀REINFORCED�฀EVEN฀AFTER฀DRUG฀TREATMENT฀IS฀BEGUN�
s฀ 0HARMACOLOGIC฀THERAPY฀SHOULD฀BE฀STARTED฀IF฀PATIENT฀IS฀UNRESPONSIVE฀TO฀4,#�฀IF฀THE฀PATIENT฀ 

IS฀AT฀HIGH฀RISK�฀MEDICATIONS฀ARE฀STARTED฀ALONG฀WITH฀4,#�
s฀ 4HE฀PRIMARY฀TARGET฀IS฀TO฀TREAT฀,$,
#฀TO฀GOAL�
s฀ 4HE฀SECONDARY฀TARGETS฀ARE฀TO฀RAISE฀($,
#฀AND฀LOWER฀4'฀IF฀NOT฀AT฀GOAL�

n฀ %XERCISE฀CAN฀RAISE฀($,
#�
n฀ 2EDUCING฀INTAKE฀OF฀SIMPLE฀CARBOHYDRATES฀AND฀ALCOHOL฀CAN฀LOWER฀4'�



130  CARDIAC VASCULAR NURSING REVIEW & RESOURCE MANUAL

Secondary Prevention
s฀ #HOLESTEROL฀TREATMENT฀GOALS฀FOR฀PEOPLE฀WITH฀CLINICAL฀#($฀OR฀#($฀EQUIVALENTS฀ARE฀MORE฀

stringent.

n฀ ,$,฀CHOLESTEROL฀SHOULD฀BE฀LESS฀THAN฀���฀MG�D,฀OR�฀IN฀THE฀VERY฀HIGH฀RISK฀GROUP�฀LESS฀ 
THAN฀��฀MG�D,�

s฀ ,IPID฀PROlLE฀SHOULD฀BE฀OBTAINED฀WITHIN฀��฀HOURS฀OF฀HOSPITAL฀ADMISSION฀FOR฀AN฀ACUTE฀CORONARY฀
event and therapy should be initiated before discharge.

n฀ #URRENT฀GUIDELINES฀RECOMMEND฀STARTING฀(-'
#O!฀REDUCTASE฀INHIBITORS฀�STATINS	฀ON฀ 
ALL฀PATIENTS฀AFTER฀#($฀IS฀DIAGNOSED�

n฀ !40฀)))฀GUIDELINES฀RECOMMEND฀STARTING฀A฀lBRIC฀ACID฀DERIVATIVE฀OR฀NICOTINIC฀ACID�฀IF฀
appropriate for secondary target therapy.

s฀ ,IPID฀PROlLE฀SHOULD฀BE฀REEVALUATED฀�฀AND฀��฀WEEKS฀AFTER฀INITIATING฀DRUG฀TREATMENT�
s฀ 4HERAPEUTIC฀LIFESTYLE฀CHANGES฀AND฀REDUCTION฀OF฀OTHER฀RISK฀FACTOR฀REDUCTION฀SHOULD฀BE฀

encouraged also.

Drug Therapy
s฀ $RUGS฀USED฀TO฀TREAT฀DYSLIPIDEMIA฀ARE฀DESCRIBED฀IN฀DETAIL฀IN฀#HAPTER฀���
s฀ (-'
#O!฀REDUCTASE฀INHIBITORS�฀ALSO฀KNOWN฀AS฀STATINS�฀DECREASE฀MORTALITY�฀REDUCE฀THE฀RISK฀ 

OF฀MAJOR฀CORONARY฀EVENTS฀BY฀����฀AND฀STIMULATE฀PLAQUE฀REGRESSION฀IN฀CORONARY฀HEART฀DISEASE�
– Statins are most effective when taken at bedtime.

n฀ 3TATINS฀DECREASE฀,$,฀����฀TO฀���	�฀INCREASE฀($,฀���฀TO฀���	�฀AND฀DECREASE฀
TRIGLYCERIDES฀���฀TO฀���	�

– Statins can be combined with nicotinic or fibric acids if necessary.

– Statins are contraindicated in people with active or chronic liver disease.

n฀ ,IVER฀ENZYMES฀ARE฀ASSESSED฀AFTER฀�฀WEEKS฀AND฀EVERY฀�฀MONTHS฀DURING฀TREATMENT�฀
$ISCONTINUE฀THE฀STATIN฀IF฀LIVER฀FUNCTION฀TESTS฀�,&4S	฀ARE฀MORE฀THAN฀THREE฀TIMES฀THE฀UPPER฀
LIMIT฀OF฀NORMAL฀�5,.	�

n฀ 3TATINS฀ALSO฀CAN฀REDUCE฀THE฀INmAMMATORY฀MARKER฀HIGH
SENSITIVITY฀#
REACTIVE฀PROTEIN฀
�HS
#20	฀AND฀ARE฀THOUGHT฀TO฀REDUCE฀INmAMMATION฀AT฀THE฀SITE฀OF฀AN฀ATHEROSCLEROTIC฀LESION�฀
resulting in a more stable lesion that is less likely to rupture and cause an MI.

n฀ 0ATIENTS฀MUST฀BE฀TAUGHT฀TO฀REPORT฀SYMPTOMS฀OF฀MUSCLE฀ACHES฀OR฀WEAKNESS�
s฀ -YALGIA฀WITH฀NORMAL฀CREATINE฀KINASE฀�#+	฀MAY฀OCCUR฀IN฀UP฀TO฀��฀OF฀THOSE฀ON฀A฀

statin.
s฀ -YOPATHY฀IS฀MUSCLE฀ACHES฀WITH฀#+฀MORE฀THAN฀��฀TIMES฀5,.�฀WHICH฀OCCURS฀IN฀LESS฀

THAN฀�����
s฀ 2HABDOMYOLYSIS�BREAKDOWN฀OF฀THE฀MUSCLE฀CELLS฀WITH฀#+฀ABOVE฀������฀)5�,� 

IS฀RARE฀��฀�����	�
s฀ The highest risk for rhabdomyolysis is in elderly, women, small frame, dehydrated, 

hypothermia, acidosis, chronic disease, infection, alcohol abuse, extreme exercise, 

AND฀CYTOCHROME฀0���฀INTERACTIONS�
s฀ "ILE฀ACID฀SEQUESTRANTS

n฀ $ECREASE฀,$,฀����฀TO฀���	฀AND฀INCREASE฀($,฀���฀TO฀��	฀WITHOUT฀AFFECTING฀
triglycerides.

– May be added to statin therapy in people who do not reach target levels on statins alone.

n฀ 3IDE฀EFFECTS฀INCLUDE฀GASTROINTESTINAL฀�')	฀DISTRESS฀AND฀CONSTIPATION�
– May interfere with absorption of other drugs.
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s฀ .ICOTINIC฀ACID
n฀ $ECREASE฀,$,฀���฀TO฀���	฀AND฀TRIGLYCERIDE฀����฀TO฀���	฀AND฀INCREASE฀($,฀ 

����฀TO฀���	�
n฀ 3IDE฀EFFECTS฀INCLUDE฀mUSHING�฀HYPERGLYCEMIA�฀HYPERURICEMIA฀�GOUT	�฀UPPER฀')฀DISTRESS�฀ 

and hepatotoxicity.

s฀ &IBRIC฀ACIDS฀�GEMlBROZIL�฀FENOlBRATE�฀CLOlBRATE	
n฀ $ECREASE฀,$,฀���฀TO฀���	฀AND฀TRIGLYCERIDE฀����฀TO฀���	฀AND฀INCREASE฀($,฀ 

����฀TO฀���	�
n฀ 3IDE฀EFFECTS฀INCLUDE฀DYSPEPSIA�฀GALLSTONE�฀AND฀MYOPATHY�฀5NEXPLAINED฀NON
#($฀DEATHS฀

were seen in clinical trials.

– Contraindicated in severe renal or hepatic disease.

s฀ #HOLESTEROL฀ABSORPTION฀INHIBITORS฀�EZETIMIBE	
– Work on the brushy border of the small intestine, inhibiting the absorption of cholesterol 

and other sterols.

n฀ 4HIS฀DRUG฀CAN฀ACHIEVE฀���฀,$,
#nLOWERING฀ALONE฀AND฀CAN฀BE฀USED฀IF฀A฀STATIN฀IS฀NOT฀
tolerated.

n฀ )T฀CAN฀ALSO฀BE฀ADDED฀TO฀A฀STATIN฀TO฀ACHIEVE฀LOWER฀,$,
#฀IF฀ON฀MAXIMAL฀STATIN฀DOSE�
s฀ /MEGA
�฀POLYUNSATURATED฀FATTY฀ACIDS฀�05&!	฀ARE฀FOUND฀IN฀THE฀DIET฀IN฀OILY฀lSH฀OR฀CAN฀BE฀

provided as supplements.

n฀ )NCREASE฀($,
#฀AND฀CAN฀BE฀USED฀WITH฀STATINS฀AND฀OTHER฀PHARMACOTHERAPIES�
n฀ 3IMILAR฀05&!S฀ARE฀FOUND฀IN฀NUTS฀�E�G��฀WALNUTS�฀ALMONDS	�

METABOLIC SYNDROME

-ETABOLIC฀SYNDROME฀IS฀PRESENT฀IN฀APPROXIMATELY฀���฀OF฀THE฀ADULT฀���฀YEARS฀AND฀OLDER	฀
POPULATION�฀0EOPLE฀WITH฀THE฀METABOLIC฀SYNDROME฀HAVE฀AN฀INCREASED฀RISK฀OF฀DEVELOPING฀
atherosclerosis and a higher incidence of cardiac events than those without this syndrome. 

Metabolic syndrome is a growing problem in children and adolescents.

s฀ 4HE฀METABOLIC฀SYNDROME฀CONSISTS฀OF฀LIPID฀AND฀NONLIPID฀FACTORS�฀4HE฀PRESENCE฀OF฀ANY฀THREE฀ 
of the five factors makes the diagnosis of metabolic syndrome. The factors are

n฀ 4RIGLYCERIDE฀���฀MG�D,฀OR฀HIGHER
n฀ ($,฀CHOLESTEROL฀BELOW฀��฀MG�D,฀IN฀MEN฀AND฀BELOW฀��฀MG�D,฀IN฀WOMEN
n฀ !BDOMINAL฀OBESITY฀�WAIST฀CIRCUMFERENCE฀OVER฀��฀INCHES฀IN฀MEN฀AND฀OVER฀��฀INCHES฀IN฀

women)

n฀ %LEVATED฀"0฀�������฀MM฀(G฀OR฀HIGHER	
n฀ 'LUCOSE฀INTOLERANCE฀�FASTING฀BLOOD฀GLUCOSE฀ABOVE฀���฀MG�D,	�

s฀ 4REATMENT฀OF฀METABOLIC฀SYNDROME฀IS฀A฀SECONDARY฀TARGET฀IN฀MANAGING฀DYSLIPIDEMIA�฀4HAT฀
IS�฀AFTER฀,$,฀CHOLESTEROL฀IS฀REDUCED�฀FURTHER฀RISK฀REDUCTION฀CAN฀BE฀ACHIEVED฀BY฀TREATING฀THE฀
metabolic syndrome.

s฀ ,IKEWISE�฀WEIGHT฀REDUCTION฀AND฀HYPERGLYCEMIA฀AND฀HYPERTENSION฀TREATMENT฀SHOULD฀BE฀
AGGRESSIVE฀TO฀REDUCE฀THE฀RISK฀OF฀#($�
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NEW APPROACHES TO LIPID ASSESSMENT

s฀ 7HILE฀SEVERAL฀DIFFERENT฀METHODS฀EXIST�฀SUBPARTICLES฀IN฀LIPOPROTEINS฀ARE฀GENERALLY฀DETERMINED฀
through electrophoresis, which separates the serum cholesterol based on the size of particles.

s฀ ,$,฀IS฀MOST฀OFTEN฀CALCULATED฀AND฀NOT฀DIRECTLY฀MEASURED�฀7HEN฀CALCULATED฀IT฀PREDICTS฀���฀ 
OF฀THE฀VARIANCE฀IN฀#($�฀(OWEVER�฀WHEN฀,$,฀IS฀MEASURED฀DIRECTLY฀THE฀PREDICTION฀INCREASES฀ 
TO฀����

n฀ ,$,�฀($,�฀6,$,�฀TRIGLYCERIDES�฀NON
($,฀�,$,฀�฀6,$,	฀HAVE฀SAME฀RANGE฀AS฀ 
traditional tests.

n฀ 3UBCLASS฀MEASUREMENT฀OF฀($,฀��A�฀�B�฀�A�฀�B�฀AND฀�C	฀AND฀,$,฀�)�฀))A�฀))B�฀)))A�฀ 
)))B�฀)6A�฀)6B	฀ARE฀MEASURED฀ALONG฀WITH฀LIPOPROTEIN฀�A	�฀)$,�฀AND฀6,$,�

s฀ 3MALLER฀,$,฀PARTICLES฀ARE฀MORE฀ATHEROGENIC฀THAN฀LARGER฀,$,฀PARTICLES�
s฀ ($,
�฀IS฀LARGER฀AND฀MOST฀PROTECTIVE฀WHILE฀($,
�฀IS฀SMALLER�฀DENSER�฀AND฀LEAST฀

protective.

n฀ 0ATTERN฀!�฀WHICH฀IS฀DESIRABLE�฀CAN฀BE฀DETERMINED�
n฀ 0ATTERN฀"�฀WHICH฀HAS฀THE฀HIGHEST฀RISK฀FOR฀ATHEROSCLEROSIS฀AND฀METABOLIC฀SYNDROME�฀IS฀

identified.

s฀ 4HERAPIES฀CAN฀BE฀MORE฀APPROPRIATELY฀PRESCRIBED฀BASED฀ON฀SUBCLASSES�฀4ABLE฀��n�฀PROVIDES฀ 
the overview of treatment based on knowledge of subclasses.

SUMMARY

This chapter provided an overview of lipids, lipid metabolism, and risk in cardiovascular 

DISEASE�฀#URRENT฀TREATMENT฀GOALS฀AND฀THERAPIES฀ARE฀PART฀OF฀THE฀!40฀)))฀GUIDELINES�฀4HE฀FOURTH฀
edition will be published in the near future so be sure to stay updated on this information. More 

data on the use of subclasses of lipid components will continue to drive risk reduction efforts.

Table 10–3. Treatment Recommendations Based on Direct Measurement 

 of Lipid Subclasses

%LEVATED฀,$, Statin

%LEVATED฀,P�A	 Niacin

%LEVATED฀)$, 3TATIN฀�฀NIACIN�฀lBRATE

0ATTERN฀"�฀!�" /MEGA
�฀FATTY฀ACIDS�฀NIACIN�฀lBRATE�฀STATIN

,OW฀($,� /MEGA
�฀FATTY฀ACIDS�฀NIACIN�฀lBRATE

6,$,�฀4RIGLYCERIDES /MEGA
�฀FATTY฀ACIDS�฀NIACIN�฀lBRATE�฀SOME฀STATINS
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