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INTRODUCTION

Low-density lipoprotein cholesterol (LDL-C) iscur-
rently the primary treatment target for dyslipidemia
management(. However; it has been shown that the
risk for future coronary artery disease (CAD) events
remains highin patientswho haveattained the guide-
line-recommended LDL-C goals. Many patientswith
cardio metabolicrisk or diabeteshavereatively nor-
mal levelsof LDL-C but increased numbers of small
dense LDL particles and other atherogenic lipopro-
teing?. LDL C concentration reflectsonly the amount
of cholesterol containedin LDL particlesbut does not
provideinformation about their number and structure.
Inaddition, it doesnot include the participation of other
lipoprotein fractions (Lipoprotein (a), VLDL) that are
essentia inthe devel opment of atherosclerosig®. Some
of thisresidual risk may beareflection of variousother
comorbid conditionsthat CAD patients have (diabe-
tesmellitus, hypertension, physica inactivity, and smok-
ing) and of their genetic predisposition to recurrent
events?.

Thereisneed for amarker beyond LDL-C which
canreflect therisk for recurrent cardiac eventsin pa
tients. Non high density cholesterol (Non HDL-C)
seemsto bethe answer.

Non HDL-C andrisk of CAD

Modern laboratory diagnosisof lipid disordersand
cardiovascul ar risk should be based on theuseof indi-

catorswhich present full impact of al plasmalipid com-
ponentsinvolved in atherogenesis. Non-HDL -C rep-
resentsthe cholesterol content presentinal theathero-
geniclipoproteins, such as: LDL-C, Very low-density
lipoprotein cholesterol (VLDL-C), intermedi ate-den-
sity lipoprotein cholesterol (IDL-C), and lipoprotein
(G

Theconcentration of non-HDL-Ciscaculated us-
ingasmpleequation:
Non HDL C (mg/dL) = (Total Cholesterol)— (HDL C)

According totheAdult Treatment Panel |11 (ATP
[11) proposal, inindividual swith hypertriglyceridemia
(>200mg/dL ), non-HDL cholesterol levelsare asec-
ondary god of therapy after targeting LDL cholesterol
levels. Thetrestment god for non-HDL-Cis30 mg/dL
abovethe LDL-C treatment target!™.

TABLE 1: LDL-Cand non-HDL-C goalsinthreeCHD risk
groupsby NCEPATPI 11

Risk category LDL-C(mg/dL) Non-HDL-C
CHD and CHD risk equivalent
(10-years CHD death risk >20%) <100 <130
Multiple (= 2) risk factors
(10-years CHD death risk <20%) <130 <160
0-1 risk factor <160 <190

Many studies have demonstrated that non-HDL
cholesterol isabetter predictor of CAD risk thanis
LDL cholesterol>-7, and thismay be especidly true of
datin-treated patients®. It wasfound that increesed level
of non-HDL-C by 1 mg/dL increasestherisk of death
dueto cardiovascular disease by 5% and seemsto be
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abetter predictiveindicator thanthetraditiona lipid risk
factorg9. Significantly, nonHDL-Clevelscorrdatewith
the subclinica atheroscleros svigbleby imaging meth-
ods. Accordingto Orakzai et d, of dl thelipid param-
eters, only thenon-HDL -C showed asignificant asso-
ciation with the process of atherogenesisobserved as
coronary artery calcification®.

Theimpact of elevated triglycerideslevelsinthe
cdculationof LDL-CwiththeFriedewaddformulasug-
geststhat non-HDL-C isbeneficia indetermining the
risk of atherosclerosis and CAD in patients with
hypertriglyceridemia®®. Non HDL-C reflectstherisk
of both hypertriglyceridemiaand LDL-C*Y. It might
be animportant estimatefor diseases such asdiabetes
and obesity, inwhich excessivetriglyceridevaluesin-
crease the concentration of small dense-LDL and de-
creaseHDL-C.

Itisimportant to note, though, that in a2008 con-
sensus statement by the American Collegeof Cardiol-
ogy Foundation and the American DiabetesAssocia
tion, notriglyceridecut off level wasdefined for cal cu-
latingnon-HDL-C. Theconsensus pand concluded that
routine cal culation and use of non-HDL cholesterol
congtituteabetter index than LDL cholesterol for iden-
tifying high-risk patientd?. That doesnot mean, how-
ever, that LDL cholesterol should not be measured and
used to guidetherapy. On the other hand, the calcula-
tion of non-HDL cholesterol should beprovided onadll
laboratory reportsand should aso beused to ascertain
risk in patientswith low to moderate LDL chol esterol
leves(i.e, LDL cholesterol <130 mg/dl). Apo B seems
tobeasenstiveindex of resdua CVD risk whenLDL
cholesterol or non- HDL cholesterol are 130 mg/dl or
160 mg/dl, respectively?.

Theroleof non-HDL-Cin predictingand reducing
CAD riskin patientstreated pharmacol ogicaly dueto
dydlipidemiaisal so noteworthy. Inameta-anaysis of
lipid-lowering therapies, al:1 correl ation between the
1% non-HDL-C lowering and coronary heart disease
risk reduction by lipid-modifying drugswas observed™.
But this potential of non HDL-C to reducetherisk of
cadiovascular eventsisnot being utilizedindinicd prac-
tice. Therateof target level attainment for nonHDL-C
remainspoor asreported by Virmani et d. Inther study,
thegod attainment of LDL-C <100 mg/dL wasseenin
80% of CAD patients, but the combined goal attain-
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ment for LDL-C (<100 mg/dL) and non-HDL-C (<130
mg/dL) remained low, at 51%/*%, Under stringent cri-
teriafor LDL-C (<70 mg/dL) and on-HDL-C (<100
mg/dL), thisgod attainment fell to 13%. Another multi-
nationda study hasreported therate of nonHDL-C goa
attainment as63%in all therisk categoriesof patients.

Inthehighrisk group, only 52% of patients success-

fully attained their targetsfor non HDL-C, Therea

sonsfor thislower god attainment includedeficiencies
inhedlthcare providers’ awareness regarding non-HDL-

C definition, cal culation and treatment goal§%. It has

been suggested that direct reporting of non-HDL-C on

standard lipid-pand resultswouldimprovegoal atain-
ment for non-HDL-Cl¢l,

Advantages of incorporation of non HDL-C cho-
lesterol inlipid pand can beenumerated asfollows:

1 Itmessuresthecholesterol content of al theathero-
geniclipoproteinsand thussuperior to LDL-Cfor
risk determination.

2 Itcanbecaculated easily fromthe measured tota
cholesterol & HDL-C vaueswithout any additiond
expenses.

3 Theestablished cut pointsfor patientsof different

risk categoriesareaready available.

Thereisno need of afasting sample

5 Elevated non HDL-Cwithoptimal LDL-Clevels
iIsacommon occurrencein the setting of vascular
disease, diabetes mdllitus, the metabolic syndrome
and rena insufficiency™™. Non HDL-C represents
theresidud risk of cardiovascular eventsin these
patients.

6 Reportingof nonHDL-C dongwithother lipid pro-
fileparameterswill definitely improvecinicianand
patient attitudefor managingitinabetter way.

N

Management of non HDL-C

The management of non-HDL cholesterol should
awaysbeginwith lifestyle therapy because of thero-
bust reductionsin TG level sthat may beachieved when
combining dietary modification with an exerciseregi-
men*). Foodsthat are highin omega-3 fatty acidsmay
aso beuseful for TG lowering. Inadditiontolifestyle
therapy, successful reduction of elevated non-HDL cho-
lesterol may ultimately consi st of combination therapy.
Thiswould includethe use of astatin to serveasthe
foundationfor LDL cholesterol lowering followed by a
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second therapy to bring non-HDL cholesterol towithin
thetarget range. Thethree categoriesof pharmaceuti-
cdsthat wouldfdl into thisgroupinclude omega-3faity
acid preparations, fibrates, and niacinf*®.

CONCLUSION

NonHDL-C representsdl theatherogenic particle
of cholesterol anditstreatment isgrounded inamore
holigticprincipleof dydipidemiamanagement. Currently
itisthe secondary treatment target accordingto NCEP
ATPIII guidelinesand isnot apart of lipid panel re-
porting in maority of laboratories. The consensusre-
port of American college of cardiology foundation and
American diabetes association has recommended its
reporting asaroutine part of lipid panel recently. There
isneed for better guideline and trestment goal dissemi-
nation to emphagzetheroleof thisinexpensveand ussful
parameter in eval uation and management of cardiovas-
cular diseaserisk.
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