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Summary

Introduction. This study was done in order to evaluate the effect
of serum levels of total cholesterol, triglycerides, low-density li-
poprotein-cholesterol and high-density lipoprotein-cholesterol
on 10-year coronary heart disease risk distribution change. Ma-
terial and Methods. This study included 110 subjects of both
genders (71 female and 39 male), aged 29 to 73, treated at the
Outpatient Department of Atherosclerosis Prevention, Centre for
Laboratory Medicine, Clinical Centre Vojvodina. The 10-year
coronary heart disease risk was estimated on first examination
and after one-year treatment by means of Framingham, PROCAM
and SCORE coronary risk scores and their modifications (Fram-
ingham Adult Treatment Panel 111, Framingham Weibul, PRO-
CAM NS and PROCAM Cox Hazards). Age, gender, systolic and
diastolic blood pressure, smoking, positive family history and
left ventricular hypertrophy are risk factors involved in the esti-
mation of coronary heart disease besides lipid parameters. Re-
sults. There were no significant differences in nutritional status,
smoking habits, systolic and diastolic pressure, and no develop-
ment of diabetes mellitus or cardiovascular incidents during one-
year follow. However, a significant reduction in cholesterol level
(p<0.001), triglycerides (p<0.001), low-density lipoprotein cho-
lesterol (p<0.001) and an increase in high-density lipoprotein
cholesterol (p<0.02) was present although therapeutic target val-
ues were not achieved. In addition, a significant increase was ob-
served in the category of low 10-year coronary heart disease risk
(Framingham- p<0.001; Framingham ATP III- p<0.001; Fram-
ingham Weibul- p<0.001; PROCAM- p<0.05; PROCAM NS-
p<0.05; PROCAM Cox Hazards- p<0.001; SCORE- p<0.001) and
a reduction in high-risk category (Framingham- p<0.001; Fram-
ingham ATP III- p<0.005; Framingham Weibul- p<0.005; PRO-
CAM- p<0.001; PROCAM NS-p<0.001; PROCAM Cox Haz-
ards- p<0.001; SCORE- p<0.005) in comparison with the risk at
the beginning of the study. Conclusion. Our results show that the
correction of lipid level after one-year treatment leads to a signifi-
cant redistribution of 10-year coronary heart disease risk estimat-
ed by means of seven different coronary risk scores. This should
stimulate patients and doctors to persist in prevention measures.
Key words: Coronary Disease; Cardiovascular Diseases; Se-
rum; Lipids; Risk Factors; Male; Female; Adult; Middle Aged;
Aged; Risk Assessment; Hyperlipidemias; Treatment Outcome

Sazetak

Uvod. Ovo istrazivanje izvedeno je sa ciljem ispitivanja uticaja
promena serumskih koncentracija ukupnog holesterola, trigli-
cerida, holesterola u lipoproteinima male gustine i holesterola u
proteinima velike gustine na promenu distribucije 10-godisnjeg
rizika za koronarnu bolest srca. Materijal i metode. U ispitiva-
nje je ukljuceno 110 ispitanika, 71 Zena i 39 muskaraca, starosti
29—73 godine, upucenih u Ambulantu za prevenciju ateroskle-
roze Centra za laboratorijsku medicinu Klini¢kog centra Voj-
vodine. Procena 10-godiSnjeg koronarnog rizika vrsena je ba-
zalno i nakon godinu dana le¢enja pomocu Framingamskog,
PROCAM i SCORE bodovnog sistema i njihovih modifikacija
(Framingham ATP IIl, Framingham Weibul, PROCAM NS i
PROCAM Cox Hazards). Pored parametara lipidskog statusa, u
procenu su ukljuceni: uzrast, pol, sistolni i dijastolni krvni pri-
tisak, pusenje, porodi¢na anamneza i hipertrofija leve komore.
Rezultati. U posmatranom periodu nije doslo do signifikantnih
promena stanja ishranjenosti ispitanika, broja pusaca, sistolnog
i dijastolnog pritiska, niti do razvoja Secerne bolesti i kardiova-
skularnih incidenata. Medutim, ustanovljeno je signifikantno
snizenje holesterola (p < 0,001), triglicerida (p < 0,001) i LDL
holesterola (p < 0,001), a porast HDL-holesterola (p < 0,02),
iako nisu uspostavljene ciljne terapijske vrednosti. Takode, dos-
lo je do signifikantnog povecéanja kategorije niskog 10-godis-
njeg koronarnog rizika (Framingham — p < 0,001; Framingham
ATP 11l — p < 0,001; Framingham Weibul — p < 0,001; PRO-
CAM-p < 0,05; PROCAM NS — p < 0,05; PROCAM Cox Ha-
zards —p < 0,001; SCORE — p < 0,001) i snizenja kategorije vi-
sokog rizika (Framingham — p < 0,001; Framingham ATP Il —
p < 0,005; Framingham Weibul — p < 0,005; PROCAM — p <
0,001; PROCAM NS —p < 0,001; PROCAM Cox Hazards —p <
0,001; SCORE — p < 0,005), u odnosu na rizik na pocetku pra-
¢enja. Zakljuéak. Nasi rezultati pokazuju da korekcija nivoa
lipida nakon jednogodis$njeg le¢enja dovodi do signifikantne
preraspodele distribucije 10-godiSnjeg rizika za koronarnu bo-
lest srca procenjenog pomocu sedam razli¢itih bodovnih siste-
ma. To bi trebalo da stimulise i bolesnike i doktore da istraju na
merama prevencije.

Kljuéne reci: Koronarna bolest; Kardiovaskularne bolesti;
Serum; Lipidi; Faktori rizika; Musko; Zensko; Odrasli; Odra-
sli, srednjih godina; Procena rizika; Hiperlipidemije; Ishod
lecenja
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Abbreviations

CVD — cardiovascular diseases

CHD — coronary heart disease

LDL — low-density lipoprotein

HDL — high-density lipoprotein

sdLDL  —small, dense low-density lipoprotein

MONICA — Multinational MONItoring of trends and
determinants in CArdiovascular disease
BMI —body mass index

Introduction

Cardiovascular diseases (CVD), especially coro-
nary heart disease (CHD) take a very high place
among the leading causes of mortality worldwide
and particularly in Eastern European countries. The
standard mortality rate from cardiovascular diseases
was 473.52 per 100.000 inhabitants in Serbia in 2011,
thus Serbia is among those countries with high risk
factors for CVD with fatal outcome in comparison
with the average mortality rate in European Union
countries of 212.85 per 100.000 inhabitants [1].

Lipids are among major independent risk factors
for development of CHD and still have the central
place in the majority of coronary risk scores for 10-
year coronary heart disease estimation [2—6].

Lipids are important structural and bioregulato-
ry components of human cell and plasmatic lipo-
protein as their transportation circulatory forms.
The low-density lipoprotein (LDL) fraction has the
greatest atherogenic potential because its contribu-
tion to cholesterol accumulation in subendothelial
layer of arterial blood vessels is dominant in com-
parison with other lipoproteins [3, 6]. On the con-
trary, high-density lipoprotein (HDL) has an antia-
therogenic role in reducing cholesterol accumula-
tion in the arterial wall [3] and the potential cardio-
protective mechanism can be attributed to its anti-
oxidative, antiinflammatory and antithrombotic ac-
tivity [6—9]. Numerous studies have shown that
triglycerides also have a significant role in athero-
genesis and thrombogenesis independently from
LDL and HDL levels through the potential of try-
gliceride-rich-lipoproteins within the reactions of
reverse cholesterol transport and through the small,
dense LDL (sdLDL) particle formation [6, 10, 11].

The correlation between the rate of atherosclero-
sis and lipid levels was confirmed in several, large,
prospective, epidemiological studies such as Fram-
ingham study [12], PROCAM-Munster Heart Study
[5,13] and SCORE study [4]. Other non-lipid param-
eters like age, smoking, hypertension, diabetes mel-
litus and positive family history for myocardial in-
farction in first line relatives before 60 years of age
were also included in the estimation [4, 5, 12, 13].
Coronary risk scores have been designed as final re-
sults of data processing from these studies in order
to identify asymptomatic persons at high risk for
CHD development [14], and they include certain in-
dividual factors whose estimation provides a cer-
tain number of scores serving as a basis for express-
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ing 10-year CHD risk in percents in a special table
[4, 5, 12, 13]. Another way is to find the field for eve-
ry single subject which would be closest to his/her
age group, level of total cholesterol and systolic blood
pressure and which already bears the number repre-
senting the percent of 10-year risk [15].

Framingham risk score (FRS) was designed in
1991 and risk factors incorporated in the estimation
of risk were age, serum levels of total cholesterol,
HDL cholesterol, systolic and diastolic blood pres-
sure, presence of diabetes mellitus and smoking [12,
16]. In 2001, the National Cholesterol Education Pro-
gram (NCEP) accepted and modified FRS for the
guidebook “Adult Treatment Panel 111 (ATP I1I)” by
changing its age intervals and excluding dyastolic
blood pressure (Framingham ATP III risk score).
There 1s a model suitable for use on computer and it
is called Framigham Weibul, which assess the pres-
ence of the left ventricular hypertrophy, thus being
different from other risk score systems [3, 17, 18].

PROCAM risk score scheme includes eight in-
dependent risk factors: age, LDL-cholesterol, HDL-
cholesterol, triglycerides, systolic blood pressure,
smoking, diabetes mellitus and positive family his-
tory for myocardial infarction in first line relatives
betfore 60 years of age. This risk score refers only to
men. The risk for females in menopause equals the
risk for males divided by number four [5, 13, 18].
PROCAM NS modification has resulted from the
data obtained from the Multinational MONItoring
of trends and determinants in CArdiovascular dis-
ease (MONICA) project for the city of Novi Sad,
which calculates the 10-year risk by multiplying the
total sum of individual scores with the conversion
factor 1.37 for men and 1.24 for women [18]. PRO-
CAM Cox proportional hazards model is the modi-
fication adjusted for the computer use [18].

Risk factors included in the estimation of 10-year
CHD risk according to SCORE risk scheme are gen-
der, age, smoking, systolic blood pressure and total
cholesterol. There are separate schemes for high- and
low-risk regions for CHD as well as for males and fe-
males [15].

While the limit for high 10-years CHD risk is set
at >20%, medium 10-20%, and low <10% in the ma-
jority of score systems, in the SCORE risk system it
18 >5%, 1-5%, <5%, respectively [4, 15, 19, 20].

Since lipids are in the central place of all coronary
risk scores and their levels have a significant influ-
ence on a person’s position in different risk catego-
ries, our investigation was carried out to evaluate the
effect of changing lipid level on the distribution of 10-
year CHD risk. The estimation was made basally and
after one-year treatment by means of seven different
risk score systems. These kinds of studies are very
rare [21], practically non-existent in our region.

Material and Methods

This prospective, one-year study included 110
subjects of both genders (71 female and 39 male),



210

aged 29 to 73, without CHD or CHD equivalent dis-
case (diabetes mellitus, peripheral arterial disease,
abdominal aortic aneurism or carotid disease), who
were examined and treated mainly for lipid metabo-
lism disorder at the Outpatient Department of
Atherosclerosis Prevention, Centre for Laboratory
Medicine, Clinical Centre Voivodina.

The patients underwent measurements of body
mass (kg), body height (cm) and arterial blood pres-
sure (mmHg).

Blood pressure was measured by Riva-Rocci ma-
nometer in sitting position after 10-15 minutes rest [22].

Body height was measured by the Martin anthro-
pometer with 0.1 cm precision, the subjects being
barefoot, in standing position, their heels together and
toes open, with the position of the head such as to
make the Frankfurt plane (tragus line that connects
the outer ears and ear angle) horizontal [22].

Body mass was measured by decimal scales with
mobile weights and precision of 0.1 kg. The subjects
were dressed, but 1 kg in summer and 1.5 kg in winter
was subtracted on the account of their clothes [22].

Body waist circumference was measured in the
middle between the lowest point of rib angle and the
uppermost border of the iliac crest by the centimeter
tape, with precision of 0.1 cm, the subjects being in
standing position [22].

Body mass index (BMI) was calculated from the
anthropometric parameters and the nutritional status
was assessed according to the criteria of the World
Health Organization (WHO) as well as national
guideline for obesity [23,24].

In addition, the assessment was also made in rela-
tion to the presence of coronary heart disease electro-
cardiogram (ECGQG), diabetes mellitus (fasting glucose
and glycated hemoglobin A, — HbA, ) and lipid me-
tabolism disorder (lipid parameters). Coronary heart
disease was clinically evaluated and proved by the
cardiologist (positive family history of cardiovascular
events and/or angina pectoris and/or abnormal coro-
nary angiogram).

The data were analyzed on first examination and
after one-year treatment. The risk factors included in
the estimation were age, gender, lipid parameters,
blood pressure, positive family history, smoking,
presence of diabetes mellitus and left ventricular
hypertrophy. Each subject had their 10-year CHD
risk calculated by applying seven different coronary
risk score systems.

Within Framingham risk score, the estimation
was done by means of the original, modified accord-
ing to ATP III, and computer interactive Weibul
model. PROCAM risk score system was used as a
classical schematic model, a model adapted for com-
puter called Cox proportional hazards model, and
PROCAM NS. Ten-year CHD risk was estimated ac-
cording to SCORE risk score system by means of the
schemes for European regions at high risk.

Microsoft Excel 2003 was used to process the sta-
tistical data. The applied statistical functions included

Eremic¢ Koji¢ N, et al. Lipids and 10-year coronary risk

the arithmetic mean, standard deviation, percentage
difference and Student T-test [25].

Results

The study sample consisted of 110 participants,
of whom 39 (35.5%) were males and 71 (64.5%)
were females, without clinical manifestations of
atherosclerotic disease. Their average age was
54.5£10.1 years, BMI was 26.7+3.3 kg/m? and
body waist was 87.5£11.8 cm. The average values
of systolic and diastolic pressure were 131.1+15.4
and 82.3+9.1 mmHg, respectively and fasting glu-
cose was 5.3 = 0.7 mmol/l. Of the total number of
participants, 18.2% were smokers and 43% of
them had positive family history (Table 1).

Regarding the gender, women were signifi-
cantly more present (p<0.001) and they were older
(p<0.02) than men.

As for BMI, all subjects were overweight. There
were no significant changes after one-year treatment.

The average values of systolic and diastolic
blood pressures in males were 128.3£11.0 and
81.747.8 mmHg and in females 132.7£17.3 and
82.6+£9.7 mmHg, respectively. The levels of fasting
glucose were 5.4 + 0.7 mmol/l and 5.3 £ 0.7 mmol/l
in males and females, respectively. After one- year
treatment, there were no significant differences in
the levels of systolic and diastolic blood pressures
and in fasting glucose levels, either in the whole
study sample or in male and female subgroups.
There were significantly fewer male smokers than
female smokers (15% vs. 20%, p<0.02), with no
significant reduction in the number of smokers af-
ter one-year treatment.

Positive family history for myocardial infarc-
tion in first line relatives was present in 31% of
males and 49% of females.

Graphs 1 and 2 show the tested lipid parameters
on first examination and after one-year treatment of
lipid disorder. On first examination, the levels were
as follows: total cholesterol - 7.29+1.41 mmol/I, trig-
lycerides - 2.28+1.05 mmol/l, LDL-cholesterol -
5.0741.33 mmol/l and HDL-cholesterol -1.23+0.37
mmol/l. After one-year treatment, the levels were:
total cholesterol - 5.74+1.12 mmol/l, triglycerides -
148+0.73 mmol/l, LDL-cholesterol - 3.70+1.10
mmol/l and HDL-cholesterol - 1.35+0.37 mmol/L.
Except HDL-cholesterol, which showed a significant
increase after one-year treatment (p<0.02), a signifi-
cant decrease in concentration of all other tested lip-
id parameters was recorded (p<0.001).

On first examination, the levels in males were:
total cholesterol - 7.05£1.41 mmol/l, triglycerides -
2.30+1.03 mmol, LDL-cholesterol - 4.93+1.37
mmol/l and HDL-cholesterol - 1.08+0.24 mmol/l
and in females they were: total cholesterol - 7.43+1.40
mmol/l, triglycerides - 2.254+1.07 mmol, LDL-cho-
lesterol - 5.15£1.31 mmol/l and HDL-cholesterol -
1.31+0.39 mmol/l. After one-year treatment, the lev-
els in males were: total cholesterol - 5.62+1.23
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Table 1. Comparison of examined non-lipid risk factors on first examination and after one-year treatment
Tabela 1. Poredenje ispitivanih nelipidskih faktora rizika prilikom prvog pregleda i nakon godinu dana lecenja

Total/Ukupna grupa

Males/Muskarci Females/Zene

First After one year

First After one year First

After one year

examination Nakon godinu examination Nakon godinu examination Nakon godinu

Prvi pregled dana

Prvi pregled dana

Prvi pregled dana

x+SD x+SD x+SD x+SD x+SD x+SD
Age (years)/Starost 54.5£10.1 - 51.1+114 - 56.2+9.1%* -
BMI (kg/m?) 267433 26.1+3.4 27.0+£2.5 26.242.6 26.5+3.7 26.0+3.8
Body waist circumfe- 87.5+11.8 85.9+11.2 95.548.0 92.8+7.7 83.111.3 82.1+11.0
rence (cm)/Obim struka
Systolic BP (mmHg) 13111154 12964151 12834110 12874142 13274173 130.14157
Sistolni TA
Diastolic BP (mmHg) ¢, 3,9 81.6+8.4 81.747.8 82.048.3 82.649.7 81.4+8.5
Dijastolni TA
Fasting glucose (mmol/)
Glikemija naste 5.3+0.7 5.3+0.7 5.4+0.7 5.3+0.7 5.3+0.7 5.3+0.7
Smokers/Pusaci (%) 18.2 16.4 15.4 15.4 19.7 16.9
Positive family history/
(%) Pozitivna porodic- 43 - 31 - 49 -

na istorija

Legend: BP - blood pressure/TA - krvni pritisak; BMI - body mass index/indeks telesne mase; ** p<0.02

mmol/l, triglycerides - 1.50+0.76 mmol/l, LDL-cho-
lesterol - 3.73#1.16 mmol/l and HDL-cholesterol -
1.21+0.31 mmol/l and in females they were: total
cholesterol -5.81+1.06 mmol/l, triglycerides -
1.47+0.72 mmol/l, LDL-cholesterol - 3.69+1.08
mmol/l and HDL-cholesterol - 1.43+0.35 mmol/Il.
All tested lipid parameters, except HDL-cholester-
ol, were significantly reduced after one-year treat-
ment (p<0.001). The levels of HDL-holesterol rose
in males (p<0.05) while in females there were no
significant changes. The levels of HDL-cholesterol
were higher in females on first examination.

The application of seven different risk score
systems for the estimation of 10-year coronary
risk in the whole study sample on first examina-
tion showed that the percentage of subjects at low
risk varied from 14.5% according to Framigham
Weibul to 78.2% according to PROCAM; and af-
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Graph 1. Lipid parameters on first examination
Grafikon 1. Parametri lipidskog statusa pri prvom
pregledu

Legend (legenda): Total group (ukupna grupa), males
(muskarci), females (zene), TC - Total cholesterol (uku-
pan holesterol); TG — triglycerides (trigliceridi); C —
cholesterol (holesterol)

ter one-year treatment it was 39.1% to 88.2% ac-
cording to PROCAM and Framingham Weibul,
respectively. There was a significant increase in
the number of subjects at low risk after one-year
treatment according to all tested risk score sys-
tems (Table 2).

In the intermediate-risk category group, the per-
centage of subjects was from 11.8% according to
PROCAM NS to 45.4% according to Framigham
Weibul and after one-year treatment there were
10.0% according to PROCAM and 36.4% accord-
ing to Framigham Weibul. The reduction in number
of persons having intermediate risk was significant
only according to Framnigham, Framingham ATP
IIT and PROCAM Cox Hazards (Table 2).

On first examination, the percentage of per-
sons at high risk in the whole study sample varied
from 8.2% according to PROCAM to 40.0% ac-

n Total group
Ukupna grupa
Male

. Muskarci

0 Lage 150° 1470 Female
Zene

500 g 1" 43

400 .28¢
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Graph 2. Lipid parameters after one-year treatment
Grafikon 2. Parametri lipidskog statusa nakon godinu
dana lecenja

Legend (legenda): Total group (ukupna grupa), males
(muskarci), females (zene) TC - Total cholesterol (ukupan
holesterol); TG — triglycerides (trigliceridi); C — choleste-
rol (holesterol); * - p<0.001; **- p<0.02; *** - p<0.05
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Table 2. Estimation of 10-year CHD risk by means of coronary risk score on first examination and after one-ye-

ar treatment

Tabela 2. Procena 10-godisnjeg rizika za koronarnu bolest srca prlikom prvog pregleda i nakon godinu dana

lecenja
PP (FE) NG (AY) PP (FE) NG (AY) PP (FE) NG (AY)
Low risk/Nizak rizik Medium risk/Srednji rizik High risk/Visok rizik
% % p< % % p< % % p<

Framingham 38.2 68.2  0.001 43.6 25.4 0.001 18.2 6.4 0.001
Framingham ATPIII 54.5 78.2  0.001 31.8 154 0.001 13.6 6.4 0.005
Framingham Weibul 14.5 39.1  0.001 454 36.4 n.s. 40.0 24.5  0.005
PROCAM 78.2 88.2  0.05 13.6 10.0 n.s. 8.2 1.8 0.001
PROCAM NS 74.4 85.5  0.05 11.8 10.9 n.s. 13.6 3.6 0.001
PROCAM Cox Hazards  63.6 83.6  0.001 25.4 13.6 0.005 109 2.7 0.001
SCORE 43.6 554 0.001 33.6 32.7 n.s. 22.7 11.8  0.005

Legend/legenda: FE - first examination/PP - prvi pregled, AY - after one year/NG — nakon godinu dana lece-
nja, n.s.— non-significant/nesignifikantno

Table 3. Estimation of 10-year CHD risk by means of coronary risk score on first examination and after one-ye-
ar treatment in males

Tabela 3. Procena 10-godisnjeg rizika za koronarnu bolest srca prlikom prvog pregleda i nakon godinu dana
lecenja kod muskaraca

PP (FE) NG (AY) PP (FE) NG (AY) PP (FE) NG (AY)
Low risk/Nizak rizik Medium risk/Srednji rizik High risk/Visok rizik
% % p< % % p< % % p<
Framingham 333 564  0.002 43.6 28.2 n.s. 23.1 15.4 n.s.
Framingham ATPIII 28.2 51.3 0.05 43.6 30.8 n.s 28.2 17.9 n.s.
Framingham Weibul 17.9 41.0  0.025 51.3 359 n.s 30.8 23.1 n.s.
PROCAM 38.4 66.6 0.02 38.5 28.2 n.s 23.1 5.1 0.001
PROCAM NS 28.2 59.0 0.01 333 30.8 n.s 38.5 10.3  0.001
PROCAM Cox Hazards 25.6 56.4  0.005 43.6 359 n.s 30.7 7.7 0.001
SCORE 35.9 46.1 n.s. 25.6 28.2 n.s 38.6 25.6 n.s.

Legend/legenda: FE - first examination/PP - prvi pregled, AY - after one year/NG — nakon godinu dana lece-
nja, n.s.— non-significant/nesignifikantno

Table 4. Estimation of 10-year CHD risk by means of coronary risk score on first examination and after one-year
treatment in females
Tabela 4. Procena 10-godisnjeg rizika za koronarnu bolest srca prlikom prvog pregleda i nakon godinu dana

lecenja kod zZena

PP (FE) NG (AY) PP (FE) NG (AY) PP (FE) NG (AY)
Low risk/Nizak rizik Medium risk/Srednji rizik High risk/Visok rizik
% % p< % % p< % % p<
Framingham 493 74.6  0.005 35.2 23.9 n.s. 15.5 1.4 0.001
Framingham ATPIII 69.0 93.0 0.001 254 7.1 0.001 5.6 0 n.s.
Framingham Weibul 12.7 38.0 0.001 42.2 36.6 n.s. 451 253 0.005
PROCAM 100 100 n.s. 0 0 n.s. 0 0 n.s.
PROCAM NS 100 100 n.s. 0 0 n.s. 0 0 n.s.
PROCAM Cox Hazards  84.5 98.6  0.005 15.5 1.4 0,001 0 0 n.s.
SCORE 47.9 60.6 n.s. 38.0 35.2 n.s. 14.1 42  0.001

Legend/legenda: FE - first examination/PP - prvi pregled, AY - after one year/NG — nakon godinu dana lece-
nja, n.s.— non-significant/nesignifikantno
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cording to Framingham Weibul. After one-year
treatment, that percentage was 1.8% according to
PROCAM and 24.5% according to Framingham
Weibul. The reduction was significant according
to all seven risk score systems (Table 2).

The percentage of male subjects having low
risk was from 17.9% according to Framingham
Weibul to 38.4% according to PROCAM, and af-
ter one-year treatment, it was from 41.0% to 66.6%
according to PROCAM and Framingham Weibul,
respectively. After one-year treatment, there was a
significant rise in the number of male subjects
with low risk according to all risk score systems,
except SCORE (Table 3).

In the intermediate-risk category, the reduction
was not significant, while in the high-risk category,
a significant reduction was present only according
to all PROCAM risk score systems (Table 3).

The application of score systems for estimating
10-year coronary risk showed that the low risk
category in the female subgroup of the study sam-
ple varied from 12.7% according to Framingham
Weibul up to 100% according to PROCAM, while
after one-year treatment, it was from 38.0% to
100%. Significant differences were not present
only when PROCAM, PROCAM NS and SCORE
were applied (Table 4).

In the intermediate risk category, the significant
differences were present only when Framingham
ATP III and PROCAM Cox Hazards were applied,
while in the high risk category, they were recorded
when Framingham, Framigham Weibul model and
SCORE were applied as well (Table 4).

Discussion

Numerous epidemiological studies have shown
that lipids are the most important risk factor and the
obligatory parameter of all 10-year coronary risk
score systems, which have been or should be in-
cluded in routine clinical work. Numerous inter-
ventional studies have also suggested that the cor-
rection of lipid level leads to absolute or relative
coronary heart risk reduction. However, until the
year of 2009 and the IMPROVE-dyslipidemia study
conducted by Hatzitolios et al. [21], there were no
literature data about the significance of lipid level
reduction on the distribution of 10-year CHD risk
estimated by means of coronary risk score systems.

The Guideline for Diagnosis and Treatment of
Lipid Disorders issued in 2011 recommended the ap-
plication of SCORE system in our country [20].
However, since none of these score systems is ideal
in prediction, the decision was to apply two other
mostly used coronary risk scores Framingham (orig-
inal, modified according to ATP III and computer
Weibul model) and PROCAM (original, modified
according to MONICA and computer Cox Hazards
model) besides SCORE in our research. No literature
data are available on such a global estimation of risk
score systems. In the IMPROVE-dyslipidemia study
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[21], Framingham and PROCAM risk scores were
applied for the estimation; while in Co-Laus study
[27], the original Framigham scores and the one rec-
alibrated for Swiss population were used. Similar
studies used Framingham and SCORE [2§], only
Framingham [29] or just PROCAM [30] risk score
schemes in our population. Unlike our research,
which included subjects with dyslipidemia, other
studies performed on our population included ran-
domly selected participants from the general popula-
tion and the effect of lipid level correction was not
estimated.

Our study sample consisted of 110 subjects, 39
males and 71 females, aged 29 to 73 years, the wom-
en being older than men as in the IMPROVE-dyslipi-
demia [21] and Co-Laus study [27]. Positive family
history of myocardial infarction in the first genera-
tion before 60 years of age, incorporated as a risk fac-
tor in PROCAM risk score, was positive in 45% of
subjects in the IMPROVE-dyslipidemia study [22]
and in 43% of our study sample. The percentage of
smokers in our study sample was 18.2%, that being
significantly lower than in the IMPROVE-dyslipi-
demia study (45%), and unlike Co-Laus study, the
number of female smokers was higher than of the
male smokers [21, 27].

At the beginning of our research, the serum li-
pid levels of total cholesterol, triglycerides and
LDL-cholesterol were higher than in the previous-
ly mentioned studies [27-31], except in the IM-
PROVE-dyslipidemia study because this study
was done on dyslipidemic patients and the effect
of lipid level correction was estimated after six-
month treatment [21]. After one-year treatment, a
significant correction of all examined lipid param-
eters was found in our patients, so the total cho-
lesterol was 5.74 mmol/l, triglycerides - 1.48
mmol/l, LDL-cholesterol - 3.70 mmol/l, while the
level of protective HDL-cholesterol rose to 1.35
mmol/l. In the IMPROVE-dyslipidemia study the
lipid parameters were also significantly corrected
after six-month treatment [21].

It can be noticed that at the beginning of our re-
search there were great percentage differences in
risk category distribution for 10-year CHD risk cal-
culated by means of seven different CHD risk score
systems. Our results suggest that Framingham
Weibul model has the most severe classification cri-
teria in female participants. According to it, 45.1%
of female subjects are at high risk for CHD, while
that percentage is 0-15.5% according to other ex-
amined CHD risk score systems. In men, however,
SCORE and PROCAM Cox Hazards have the most
severe criterion, the percentage distribution of high
risk individuals being 38.6% and 38.5%, respec-
tively. It can also be concluded that PROCAM has
the mildest criteria in both males and females. The
distribution of low CHD risk in males was 38.4%
and in females almost 100%, so PROCAM in fe-
males is practically useless since it underestimates
the risk for CHD due to a very rough approxima-
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tion [17]. In Co-Laus study [27], the IMPROVE-dy-
slipidemia study [21] as well as in the study con-
ducted by Jovici¢ et el. [28], the percentage of low
risk individuals estimated by means of the applied
coronary risk score systmes was significantly high-
er than in our research.

Although target therapeutic values were not
reached [26] after one-year treatment of dyslipi-
demia, a significant reduction in 10-year CHD risk
was achieved according to all score systems applied
in the research. Namely, a statistically significant
increase in the number of participants at low risk
was observed, as well as the decrease in the number
of participants having intermediate and high risk.
A significant increase in the low risk category was
present in the whole study sample and in men ac-
cording to all score systems, which were applied,;
whereas, in women it was present in all three Fram-
ingham risk scores as well as in PROCAM Cox
Hazards. A statistically significant reduction in the
high CHD risk category was recorded by all CHD
risk score systems in the whole study sample;
whereas in men it was recorded by all three PRO-
CAM risk scores and in women by Framingham,
Framingham Weibul and SCORE.

Bearing in mind that all CHD risk scores in-
clude one or two lipid parameters in their algo-

Eremi¢ Koji¢ N, et al. Lipids and 10-year coronary risk

rithm, these data are in accordance with the cor-
rection of tested parameters of lipid status after
one-year treatment of our patients. It is similar to
the IMPROVE-dyslipidemia study, where the total
risk reduction was 63% according to Framingham
and 45% according to PROCAM risk score [21].

Conclusion

The results of this investigation show that the
reduction of total cholesterol, triglycerides, low-
density lipoprotein-cholesterol and the increase in
levels of high-density lipoprotein-cholesterol have
a significant influence on total 10-year coronary
heart disease risk reduction. This shows that the ap-
plication of coronary risk score systems in every-
day routine clinical practice would be useful not
only for the identification of asymptomatic persons
at high risk of developing coronary heart disease
and the selection of initial therapy in their treatment
but also during the course of treatment, periodically
as a confirmation of a positive therapeutic effect.
The application of coronary risk score systems
could also have a motivational role for patients. It is
necessary to correct not only lipids but also other
risk factors that can be changed.
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