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ABSTRACT

Hyperlipidemiais one of the major risk factor for coronary heart disease
(CHD); amajor leading cause of mortality and thusthe study of prevalence
of hyperlipidemia and the risk prediction for coronary heart disease were
important and timely. A prospective study was carried out in 397 subjects
who registered for Master Health Check-Up programin atertiary careteach-
ing hospital. Therewere 245 males(mean age49.59+12.81) and 152 females
(meanage49.13+ 10.60). The incidence of hyperlipidemia was determined
as per NCEPATPIII guidelines. The prevalence of abnormal serum lipid
levels was more prominent in the age group of 40-59 years in both the
sexes. High levels of triglycerideswereidentified in 41.5%, LDL- choles-
terol levelsin 7.45%, where as 32.9% had high levelsand total cholesterol
levelsin 10.57%. HDL - cholesterol levelswere found to below in 34.35%.
The 10-year risk prediction for coronary artery disease was done using
Coronary risk prediction a gorithmusing Total cholesterol and LDL-C lev-
els. Based on LDL levels, 59% of the study popul ation had <10% risk, 28%
were in the 10-20% risk category and 13% had >20% risk. Based on total
cholesterol levels, 57 % had <10% risk.31 % were under 10-20% risk
category and 12% had >20% risk. The study concluded that early detec-
tion and treatment of hyperlipidemiamay reduce the risk of devel opment of
CHD. © 2009 Trade Sciencelnc. - INDIA
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INTRODUCTION

Hyperlipidemiaisan eevationin atherogeniclipo-
protein particlesincluding cholesterol, cholesterol es-
tersand triglycerides. It also includesalow level of
HDL cholesterol.™ Cholesterol isafat like substance
(lipid) that ispresent in cell membranesandisaprecur-
sor of bileacidsand steroid hormones. Cholesterol trav-
elsinthebloodindistinct particlescontaining both lip-

idsand proteins (lipoproteins). Threemajor classesof
lipoproteins are found in the serum of afasting indi-
vidud: Low density lipoproteins(LDL ), High-density
lipoproteins(HDL ), and very low-density lipoproteins
(VLDL).Another lipoprotein class, Intermediate den-
sty lipoprotein (IDL) resdesbetween VLDL and LDL.
Inclinical practice, IDL isincluded inthe LDL mea-
surement. LDL cholesterol makes up 60-70 percent of
thetotal serum cholesterol. LDL isthe mgor athero-
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genic lipoprotein and haslong been identified by Na-
tional Cholesterol Education programme (NCEP) as
the primary target of cholesterol lowering thergpy. HDL
cholesterol normally makes up 20-30 percent of the
total serum cholesterol andthelevelsareinversely cor-
relatedwithrisk for CHD. TheVLDL istriglyceride-
richlipoprotein, but contain10-15 percent of the total
serum cholesterol. VLDL isproduced by theliver and
isthe precursor of LDL ; someformsof VLDL, par-
ticularly VLDL remnants, appear to promote athero-
sclerosis, similartoLDL. VLDL remnantsconsist of
partialy degraded VLDL and arerdatively enrichedin
cholesterol ester. Fourth classof lipoproteins, chylomi-
crons, isaso triglyceride-rich lipoproteins; they are
formed in theintestinefrom dietary fat and appear in
the blood after afat-containing medl .12

Coronary artery disease (CHD) tends to occur
earlierinlifeinIndiansand isbelieved to be more se-
vereand extensiveand to follow amalignant course.®
Projections based on the Global Burden of Disease
study estimate that by the year 2020, the burden of
atherothrombotic cardiovascular diseasein Indiawill
surpassthat in any other regionintheworld.! Over 9
million deathsin 1990 inthe devel oping countriesare
dueto CHD. Of thisIndiacontributed to 2.4 million
deaths, whichisapproximately 25% of the deathsre-
ported in India. Premature deaths seems to be more
commonin Indiaas52% of the CHD desaths occurred
below the age of 70 years as compared to 22%in de-
veloped Countries. By theyear 2015, Indiawill have
thelargest CHD burdenintheworld.® Asian Indians
havethreetimeshigher risk of developing CHD com-
pared to Chineseand aretwenty timesmorelikely to
die dueto CHD compared to native blacks or white
SouthAfricans!®

Lipid Risk Factorsand CHD

Studiesacrossdifferent populationsreved that those
with higher cholesterol level shavemoreatherosclerosis
and CHD than do those having lower levels. The
Framingham Heart Study!”, theMultiple Risk Factor In-
tervention Tria (MRFIT)®, and theLLipid Research Clin-
ics(LRC) trid!® found adirect rel ationship betweenthe
levelsof LDL cholesteral (or tota cholesterol) andtherate
of new-onst CHD inmenandwomenwhowereinitidly
freeof CHD. Thesamerdation holdsfor recurrent coro-
nary eventsin peoplewith established CHD .9

Therelaionof devated LDL cholesterol tothede-
velopment of CHD must beviewed asamulti-step pro-
cessbeginningrelatively early inlife. Thefirst stage of
atherogenesisisthefatty streak, which congstslargely
of cholesteral filled macrophages; and most of thecho-
lesterol infatty streaksisderived from LDL choles-
terol. Thesecond stage consists of fibrous plaquesin
which alayer of scar tissueoverliesalipidrich core.
Other risk factors contribute to plaque growth at this
phase. Thethird stageisrepresented by the devel op-
ment of unstable plaguesthat are proneto ruptureand
formation of lumina thrombos's. Plaquerupture (or ero-
sion) isresponsiblefor most acute coronary syndromes
(myocardial infarction, unstableangina, and coronary
death).[*Y

Non-Lipid Risk Factorsand CHD

A number of non lipid risk factors are associ ated
with increased CHD risk and must be considered in
preventive efforts. They are hypertension, cigarette
smoking, thrombogenic/ haemostatic state, diabetes,
obesity, physicd inactivity, age, madesex andfamily his-
tory of premature CHD. Some of these factors are
modifiableand areappropriatetargetsfor intervention
effortsinthemsel ves.'2 Though several fixed risk fac-
torscannot be modified, abnormdity inlipid levelsis
modifiablerisk factor; early monitoring andtreeting lipid
abnormalitiesreducestherisk of CHD.[*3

METHODOLOGY

A prospectivestudy wascarried out in a1650 bed-
ded multispecialty tertiary care teaching hospital, for
aperiod of eight monthsin apopulation of 397 indi-
viduals (245 maesand 152 females) who regi stered
for Master Health Check up after obtaining institu-
tional ethical committeeapproval andinformed con-
sent form the subjects. Details such as age, gender,
blood pressureva ues(classified asper INC VI guide-
lines)™, fasting, random and post prandid blood sugar
levels (as per American DiabetesAssociation guide-
lines)*¥, fasting lipid profilevalues (classified as per
the NCEPATPIII guiddines)?, family history of CAD,
smoking history (personswho smoked regularly dur-
ing the previous 12 months were classified as smok-
ers) of the study population were obtained from the
patient case sheets and documented in the patient data
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collection proformadesigned for the study. The preva
lence of hyperlipidemia(high LDL cholesteral, trig-
lyceridesand total cholesterol levelsand low HDL
cholesterol levels) was determined based on cut off
values of serum lipid profile stated in the National
Cholesterol Education Program: Adult trestment Panedl
[l guidelines?.

Risk Prediction

Therisk for the development of CHD over ape-
riod of 10 years was calculated, according to the
Framingham Heart Study Coronary risk prediction
Scal € for men and women. The score sheet included
total cholesterol and LDL cholesterol levelsof the study
population aslipid risk factorsand age, hypertension
(systalic and diastolic blood pressureval ues) diabetes
and smoking asthenon-lipid risk factors. A stepwise
ca culation of thenumber of pointsfor eachrisk factor
was done and the total risk score was calculated by
summing the pointsfor each risk factor. The 10-year
risk for myocardial infarction and coronary death was
estimated fromtotal points and the patients were cat-
egorized asthosewho have a10-year risk of >20 per-
centage and those patientswho have a10-year risk of
10-20 percent. The primary endpoint for 10-year risk
assessment was “hard CHD” (myocardial infarction+
CHD death).

RESULTS
The study included 245 males (mean age 49.45

+12.81) and 152 females (mean age 49.13 + 10.60).
Therewere 77 males (31.4%) and 29 females (19.1%)
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intheagerange of <40years, 126 males(51.4%) and
103 females (67.8%) inthe age range of 40-59 years
and 42 males(17.1%) and 20 females (13.2%) inthe
agerangeof = 60 years.

Thesystalicand diastalic blood pressureof thestudy
group was categorized as per INC VII guidelines.
57(23.26%) malesand 55(36.18%) femaeshad anor-
mal systolic BP, 54(22.04%) malesand 25(10.44%)
femaleshad prehypertensive systolic BP, 88(35.91%)
maesand 39 (25.65%) fema eswerediagnosed to have
asystolic BP of 140-159mmHg and were under Stage
| hypertension. 46(18.78%) males and 33(21.71%)
femaleswere observed to be under Stage |1 hyperten-
sion asthey had a systolic BP of =160 mm Hg. The
diastolic BPwasfound to be norma (<80 mmHg) in
61(25%) males and 63(54.6%) femal es. 36(14.7%)
males and 20(1.9%) femal es had prehypetension (di-
astolic BP of 80-89 mmHg), 71(29%) males and
36(23.7%) fema eshad Stage | hypertension (diastolic
BP of 90-99 mmHg) and 77(31.42%) males and
30(19.73%) femaleshad Stage I hypertension (dias-
tolic BP of =100 mmHg).

Thefasting and post prandia blood sugar level sof
thepatientsaregivenin TABLE 1. Asper ADA guide-
lines, patientswith fasting blood sugar =126mg/dl and
post prandia blood sugar =200mg/dl were considered
to bediabetic. Accordingly 137 malesand 84 females
were diabetic among the study population, of which
many of them were in the age range of 40-59 years.
Therewere 88(35.9%) smokersin the study group and
al weremales(28intheagegroup of <40years, 42in
theagerangeof 40-59 yearsand 12 in the age range of
=60 years).

TABLE 1: Age, gender vsfasting and post prandial blood sugar levels

Fasting BloodSugar (mg/dl)

Post PrandialBlood Sugar (mg/dl)

Agein Years Males n=245 Females n=152 Males n=245 Females n=152
No Yes* No Yes* No Yes* No Yes*
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
<40 69(28.2) 8(3.2) 27(17.7) 2(1.31) 61(24.9) 17(6.9) 18(11.8) 10(6.6)
40-59 96(39.2) 30(12.2) 87(57.2) 16(10.5)  71(28.9) 54(22.0) 58(38.6) 44(28.9)
>60 35(14.3) 7(2.8) 18(11.8) 2(1.3) 21(8.7) 21(8.6) 10(6.6) 10(6.6)

*Patientswith Fasting Blood Sugar > 126 mg/dl and Post prandial blood sugar > 200mg/dl wer e consider ed to bediabetic asper ADA

guidelines.

The prevaenceof abnorma serumlipidlevelswas
more prominent inthe age group of 40-59 yearsin both
the sexes. A hightriglyceridelevel (200-499mg/dl) was

identified in 50 (20.4%) maesand 32(21.1%) femaes
andavery highlevel (>500mg/d!) of triglyceridesin3
(1.2%) males (TABLE 2). HDL- Cholesterol levels
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werefound to below (<40mg/dl) in 52(21.2%) males
and 20(13.15) females(TABLE 3). LDL- Cholesterol
levelswere found to be very high (>190mg/dl) in 7
(2.85%) males and 7(4.60%) females, where as
47(19.1%) malesand 21(13.8%) femaleshad ahigh
LDL- Cholesterol (160-189 mg/dl) and 89 (36.8%)

males and 57(37.5%) females had aborderline high
cholesterol levels(130-159 mg/dl) (TABLE 4). Tota
Cholegteral levelswerehigh(=240mg/dl) in 30(12.2%)
males and 20(13.15%) females and borderline high
(200-239mg/d!) in 92(37.5%) males and 50(32.9%)
females(TABLED).

TABLE 2: Age& gender vstriglycerides

Males (n =245) Females (n=152)
Triglycerides (mg/dl) Agein Years Total Agein Years Total
<40 40-59 2 60 n (%) <40 40-59 260 n (%)
(n=77) (n=126) (n=42) (n=29) (n=103) (n=20)
Normal (<150) 34 36 15 85 (34.7) 13 68 14 95(62.5)
Borderline high (150-199) 31 61 15 107(43.7) 6 16 3 25(16.4)
High (200-499) 12 26 12 50 (20.4) 10 19 3 32(21.1)
Very high (>500) 0 3 0 3(1.2) 0 0 0 0
TABLE 3: Age& gender vsHDL -cholesterol
Males (n =245) Females (n=152)
HDL-C (mg/dl) Agein Years Total Agein Years Total
<40 40-60 > 60 n (%) <40 40-60 > 60 n (%)
(n=77) (n=126) (n=42) (n=29) (n=103) (n=20)
Low (<40) 14 32 6 52(21.2) 6 11 3 20(13.2)
Normal (40-59) 56 92 31 179(73.1) 9 84 14 107(70.4)
High (>60) 7 2 5 14(5.71) 14 8 3 25(16.4)
TABLE 4: Age& gender vsLDL -cholesterol
Males (n =245) Females (n=152)
LDL-C (mg/dI) Agein Years Total Agein Years Total
<40 40-59 260 n (%) <40 40-59 2 60 n (%)
(n=77)  (n=126) (n=42) (n=29) (n=103) (n=20)
Optimal (<100) 9 4 3 16(6.53) 0 2 2 4(2.63)
Near optimal (100-129) 21 35 30 86(35.1) 17 44 2 63(41.4)
Borderline high (130-159) 33 51 5 89(36.3) 5 45 7 57(37.5)
High (160-189) 11 33 3 47(19.1) 4 10 7 21(13.81)
Very High (=190) 3 3 1 7(2.85) 3 2 2 7(4.60)
TABLE5: Age& gender vstotal cholesterol (TC)
Males (n =245) Females (n=152)
Total Cholesterol mg/dl Agein Years Total Agein Years Total
<40 40-59 > 60 n (%) <40 40-59 > 60 n (%)
(n=77)  (n=126) (n=42) (n=29) (n=103) (n=20)
Desirable (<200) 42 69 12 123(50.2) 11 66 5 82(54)
Borderline High (200-239) 18 53 21 92(37.5) 12 28 10 50(32.9)
High (>240) 17 4 9 30(12.2) 6 9 5 20(13.15)

The 10-year risk predictionfor coronary artery dis-
ease was done using Coronary risk prediction algo-

rithm based ontota cholesterol and LDL-Clevels. The
scoring based on LDL - cholesterol levelshave shown
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that magjority of the study population 232 (128 males
and 104 females) had <10% risk, 110 (75 malesand
35 females) werein the 10-20% risk category and 55
patients (42 males and 13 females) had >20% risk.
Thescoring based ontotd cholesterol levelshaveshown
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that 225 (123 males and 102 females) had <10%
risk.125 (87 males and 38 femal es) were under 10-
20% risk category and 47(37 malesand 10 femal es)
had >20%risk (TABLE 6).

TABLE 6: Risk percentageusing total cholester ol and L DL -cholester ol levels

Risk percentage as

LDL-cholesterol levels

Total cholesterol levels

per coronary risk Males Females Males Females
prediction scale n= 245 % n= 152 % n=245 % n=152 %
<10% 128 52.24 104 68.4 123 50.20 102 67.11
10-20% 75 30.61 35 23.02 87 35,51 38 1551
>20% 42 17.14 13 855 37 15.10 10 4.08

Sincethe SouthAsianshave 3timesthehigher risk
of devel oping CHD when compared to western popu-
lation, the percentagerisk can betripledin the study
population. Based on this, subjectswho have <10%
risk were considered to have <30% risk, those with
10-20% risk has 30-50% risk and subjectswith > 20
% risk has>50% risk.

DISCUSSION

CHD isnow becoming themajor | eading cause of
mortality inIndia, and thusthestudy of hypercholester-
olemiaand other risk factorsfor CHD isimportant and
timely.[*" Thisstudy reveal sthe prevalence of hyper-
lipidemia, awell-known factor for cardiovascular dis-
ease. Male preponderance wasfound to be higherin
the study and al so an increased preval ence of serum
lipidswas more prominent in the age group of 40-59
yearsin both the sexes.

In comparisonwithwestern population, arelatively
lower level of cholesterol appearsto predispose Indi-
ansto CHD. A Chennal based hospital study hasshown
that around 75% of patientswithMI had TC levels<
200mg/dL indicating that thethreshold for the TC lev-
elsabove which it possessarisk for CHD islow in
Indians*® Inthisstudy we have observed 123(50.20%)
of male patients and 82(54%) of femal e patientswere
inthedesired range, yet they might beat risk for CHD.

A positiverel ationship existsbetween serum LDL -
cholesteral levelsand thedevel opment of first or subse-
quent attacksof CHD, the higher thelevelsgreater the
risk. Datafrom Framingham study suggest that theserum
triglyceridelevel isaso anindependent risk factor CHD.

Similarly low HDL-C level sarestrong predictor of oc-
currence and reoccurrence of M1 and stroke and are
al so associated with premature and severe CHD .9

Dietswith high fat and caloricintakeand lack of
physical activity would be the magjor culprits of
dydipidemiain our population. Referenceshave shown
that our dietsarerichin saturated fats. Besidesit aso
involvesover cooking of food whichresultsin destruc-
tion of nutrientslikefolate, deep fryingandrefryingin
thesameoil leading to transfatty acid formation which
probably contributestoincreased level sof lipidsin our
population.)

Hypertens on, diabetes and smoking arethe other
risk factorsof CHD and the coexistence of thesewith
hyperlipidemiaadds onto the percentage of risk. Sub-
jectswith hypertens on possesstwo fold higher risk of
developing CHD. Diabeticshavetwoto threetimes
higher risk of devel oping CHD. Morethan 80% of al
deathsin diabetic patientsare dueto CHD. Currently
Indiahasapproximately 20 million diabetics, whichis
expectedtoincreaseto 57.2 million by theyear 2025.122

Apart fromthe established lipid risk factors, inten-
sveresearchisbeing carried out toidentify new athero-
genicrisk factorsthat will enhance predictive power in
individuds. Thesenewer factorscan becdled asemerg-
ing lipidrisk factors. Thesecan bedividedinto: Trig-
lycerides, Lipoprotein remnants, Lipoprotein (a), Smal
LDL particles, HDL subspecies, Apolipoproteinsand
Totd cholesterol/HDL - cholesterol ratio.l

Abnormdity inlipidlevelsisoneof themajor risk
factor for CHD. Sinceitisamodifiablerisk factor, moni-
toring and treating lipid abnormditiesin normal adults
will have abearing on reducing theratesof CHD.
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CONCLUSION

The study reveal sthat theincidence of hyperlipi-
demiawas higher inthe age group of 40-59 yearsin
both the sexes. Though majority had <30% risk for
CHD based on both LDL and total cholesterol
values, presence of other factorslike hypertension,
diabetes and smoking may increase therisk by three
fold. Therefore primary prevention with health
measuresfocusing onlife-style modification, diet and
management of all the risk factors have to be
implemented in order to prevent the epidemic of CHD
which can be effectively performed by apharmacist.
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