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Abstract

Background/Aim. The FINish Diabetes RIsk SCore (FIN-
DRISC) which includes age, body mass index (BMI), waist cir-
cumference, physical (in) activity, diet, arterial hypertension,
history of high glucose levels, and family history of diabetes, is
of a great significance in identifying patients with impaired glu-
cose tolerance and a 10-year risk assessment of developing type
2 diabetes in adults. Due to the fact that the FINDRISC scote
includes parameters which are risk factors for coronary artery
disease (CAD), our aim was to determine a cotrelation between
this score, and some of its parameters respectively, with the se-
verity of angiographically verified CAD in patients with stable
angina in two ways: according to the Synergy between Percu-
tancous Coronary Intervention with Taxus and Cardiac Sur-
gery (SYNTAX) score and the number of diseased coronary
arteries. Methods. The study included 70 patients with stable
angina consecutively admitted to the Clinic of Cardiology,
Military Medical Academy, Belgrade. The FINDRISC score
was calculated in all the patients immediately prior to angiog-
raphy. Venous blood samples were collected and inflamma-
tory markers [erythrocyte sedimentation rate (ESR), leuco-
cytes, C-reactive protein (CRP), total cholesterol, HDL cho-
lesterol, triglycerides and fasting glucose] determined. Coro-
nary angiography was performed in order to determine the
severity of coronary artery disease according to the SYNTAX
score and the number of affected coronary vessels: 1-vessel,
2-vessel or 3-vessel disease (hemodynamically significant ste-
noses: more than 70% of the blood vessel lumen). The pa-
tients were divided into three groups regarding the FIN-
DRISC score: group I: 5-11 points; group II: 12—16 points;
group III: 17-22 points. Results. Out of 70 patients (52 men
and 18 women) enrolled in this study, 14 had normal coro-
nary angiogram. There was a statistically significant positive

correlation between the FINDRISC score and its parameters
respectively (age, body mass index-BMI, waist circumference)
and the severity of CAD according to the SYNTAX score (p
< 0.001) and the number of diseased coronary arteries (p <
0.001). The patients with higher FINDRISC score (groups II
and III) had more severe and extensive CAD according to
the SYNTAX score than the group I. The odds ratio with
95% confidence intervals (CI) between the group 111 and the
group I was 5.143 (95% CI 1.299-20.360, p = 0.002) and
between the group II and the group I 5.867 (95% CI 1.590—
21.525, p = 0.007). There were no differences in odds ratio
for multivessel disease according to FINDRISC score
between the group II and the group III [1.141; (95% CI
0.348-3.734). In the group I mean SYNTAX score was 5.18,
and more than 70% of patients had normal coronary
angiogram. In the group II mean SYNTAX score was 17.06,
and more than 70% of patients had 2-vessel disease and 3-
vessel disease, and in the group III mean SYNTAX score was
18.89, and 2-vessel and 3-vessel disease had 36.36% and
31.82% patients, respectively. In multiple regression analysis,
where SYNTAX score was dependent variable, and age, BMI,
waist circumference, FINDRISC score were independent
variables, we found that only FINDRISC score was
independent predictor of SYNTAX score. Conclusion. The
obtained results suggest a statistically significant correlation
between the FINDRISC score and its parameters (age, BMI,
waist circumference) and the severity of CAD according to
the SYNTAX score and the number of diseased coronary
arteries. The FINDRISC score may be useful in identifying
patients at the high risk for coronary artery disease.
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Apstrakt

Uvod/Cilj. Finski skor rizika od dijabetesa (FINDRISC)
koji obuhvata nekoliko parametara (godine Zivota, istorija
arterijske hipertenzije, indeks telesne mase — BMI, fizicka
(ne)aktivnost, obim struka, konzumiranje voca, ranije regi-
strovana hiperglikemija, porodi¢no opterecenje za dijabe-
tes) ima puno znacaja za identifikaciju bolesnika sa pore-
mecajem glikoregulacije i za procenu 10-godisnjeg rizika od
nastanka dijabetesa melitusa tipa 2. Posto skor FINDRISC
¢ine parametri koji su faktori rizika od koronarne arterijske
bolesti (IKAB), nas cilj bio je da ispitamo medusobni odnos
ovog skora i nekih njegovih pojedinacnih parametara i ste-
pena tezine KAB kod bolesnika sa simptomima stabilne
angine pektoris na 2 nacina: prema skoru Synergy between Per-
cutaneans Coronary Intervention with Percutaneans Coronary Inter-
vention with Taxus and Cardiac Surgery (SYNTAX) i prema
broju zahvacenih krvnih sudova srca. Metode. Ispitiva-
njem je obuhvaéeno 70 bolesnika, hospitalizovanih u Klini-
ci za kardiologiju Vojnomedicinske akademije zbog tegoba
tipa stabilne angine pektoris, koji su davali odgovore na
pitanja iz upitnika FINDRISC, i kojima su odredivane vre-
dnosti inflamatornih markera [sedimentacija eritrocita (SE),
leukociti, C-reaktivni protein (CRP), lipidni status (ukupni
holesterol, HDL holesterol, trigliceridi), kao i glikemija].
Svim ispitanicima je uradena koronarografija radi utvrdiva-
nja stepena tezine KAB prema skoru SYNTAX, kao i pre-
ma broju zahvacenih krvnih sudova srca: jednosudovna,
dvosudovna ili trosudovna (hemodinamski znacajnim ste-
nozama su smatrane stenoze koje zahvataju vise od 70%
lumena krvnog suda). Svi bolesnici bili su podeljeni u III
grupe u zavisnosti od vrednosti skora FINDRISC (grupa
1:5-11 poena, grupa I1:12-16 poena, grupa I11:17-22 poe-
na). Rezultati. Ispitivanjem je bilo obuhvaceno 52 mus-

karca i 18 zena. Od 70 ispitanika ukljucenih u studiju, 14 je
imalo normalan koronarografski nalaz. Utvrdena je statisti-
¢ki znacajna povezanost izmedu skora FINDRISC, kao i
njegovih pojedinacnih parametara (godine, indeks telesne
mase, obim struka) sa stepenom tezine koronarne arterijske
bolesti prema skoru SYNTAX (p < 0.001), kao i prema
broju zahvacenih krvnih sudova srca (p = 0,007). Sansa za
postojanje visesudovne bolesti izmedu grupa 111 i I iznosila
je 5,143 (95% CI 1,299-20,360, p = 0,002), a izmedu grupe
I i grupe 1 5,867 (95% CI 1,590-21,525, p = 0,007). Nije
bilo statisticki znacajne razlike izmedu grupe II i grupe 111
1,141; (95% CI 0,348- 3,734). U grupi I prose¢na vrednost
SYNTAX skora iznosila je 5,18, a vise od 70% bolesnika je
imalo normalan koronarografski nalaz. U grupi II prosecna
vrednost SYNTAX skora iznosila je 17,06, a vise od 70%
bolesnika je imalo dvosudovnu ili trosudovnu KAB. U III
grupi prosecna vrednost SYNTAX skora je iznosila 18,89,
dvosudovnu i trosudovnu KAB imalo je 36,36%, tj.
31,82% ispitanika. U multiploj regresionoj analizi, gde je
skor SYNTAX bio zavisna varijabla, a godine Zivota, BMI,
obim struka i skor FINDRISC nezavisne varijable nadeno
je da je samo skor FINDRISC bio nezavisan prediktor
SYNTAX skora. Zaklju€ak. Dobijeni rezultati pokazuju
da postoji znacajna povezanost skora FINDRISC i njego-
vih pojedinac¢nih parametara (godine zivota, indeks telesne
mase, obim struka) sa stepenom tezine koronarne arterijske
bolesti prema SYNTAX skoru, kao i prema broju zahvace-
nih krvnih sudova srca. Skor FINDRISC moze biti koristan
za identifikaciju bolesnika koji imaju povisen rizik od nas-
tanka koronarne arterijske bolesti.

Kljucne reci:

koronarna bolest; bolest, progresija; rizik, procena;
diabetes melitus, tip 2, faktori rizika.

Introduction

Coronary artery disease (CAD) is the major cause of
mortality in the whole world and also in our country. The
FINish Diabetes Risk (FINDRISC) score, which includes the
following parameters: age, history of hypertension, body
mass index (BMI), physical (in)activity, waist circumfer-
ence, fruit, vegetables or berries consumption, previously
registered hyperglycemia, family history of diabetes, is of a
great importance in identifying patients with impaired glu-
cose tolerance and a 10-year risk assessment of developing
type 2 diabetes in adults.

Independent risk factor surveys ' were conducted in
Finland, comprising 8,268 men and 9,457 women, aged
25-64 years and free of coronary heart disease (CHD) and
stroke at baseline. During the 14-year follow-up 699 inci-
dent acute CHD events, 324 acute stroke events, and 765
deaths occurred, and the study confirmed that the FIN-
DRISC score is a reasonably good predictor of CHD, stroke
and total mortality in apparently healthy population. A re-
cent study > has demonstrated that FINDRISC screening
tool has high sensitivity and specificity for detecting dia-
betes mellitus and impaired glucose tolerance (IGT) and it
is a feasible noninvasive tool for screening high-risk indi-
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viduals in an outpatient heart failure cohort, but there are
no available data regarding its prognostic validity in pri-
mary prevention and cardiovascular risk assessment in pa-
tients with stable angina pectoris.

Assessment of CAD severity is a major challenge
that cardiologists face every day in their clinical practice.
The investigators of the Synergy between Percutaneous
Coronary Intervention with Taxus and Cardiac Surgery
(SYNTAX) trial developed and validated anatomic scor-
ing system for severity of CAD, which not only quanti-
fies lesion complexity based entirely on angiographic
characteristics (the presence of total occlusion, bifurca-
tion or trifurcation, angle and involvement of branch ves-
sels, calcification, lesion length, ostial location, tortuos-
ity and presence of thrombus) > *, but also predicts out-
come after PCI in patients with extensive coronary artery
disease °.

Due to the fact that FINDRISC score includes parame-
ters which are risk factors for CAD, we decide do determine
correlation between this score, and some of its parameters re-
spectively, with the severity of angiographically verified
CAD in patients with stable angina in two ways: according
to the SYNTAX score and the number of diseased coronary
arteries .
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Methods

The study conducted at the Military Medical Academy in
Belgrade, included 70 patients with symptoms of stable angina
and a number of risk factors for CAD, who were admitted to
the Clinic of Cardiology in order to perform coronary angiog-
raphy. Most patients initially underwent noninvasive cardiac
assessment, which include exercise test, or pharmacological
dobutamine stress ECHO (assessed as positive for coronary
artery disease), while the other had evidence of CAD (previous
myocardial infarction, previous percutaneous coronary inter-
vention with stent implantation or revascularization). All the
patients with acute or chronic infectious disease, those with
chemotherapy or radiotherapy, and those with acute coronary
syndrome were excluded. The FINDRISC score was calcu-
lated in all the patients immediately prior to angiography. Ve-
nous blood samples were collected: inflammatory markers
[leucocytes, erytrocyte sedimentation rate (ESR), C-reactive
protein (CRP) - we didn't use high-sensitive CRP, the lowest
value was 3.08 mg/dL), total cholesterol, HDL cholesterol, tri-
glycerides and fasting glucose].

We used the FINDRISC score (Figure 1) which in-
cludes the following parameters: 1) age: 0 point < 45 years; 2
points: 45-54 years; 3 points: 55-64 years, 4 points > 64

o Finmish Dishetes Association
TYPE 2 DIABETES RISK ASSESSMENT FORM

Circle the right alternative and add up your points.

0p. Under 45 years
2p.  45-54 years
3p. 55-64 years
4p.  Over 64 years

2. Body-mass index
(See reverse of form)
0p.  Lower than 25 kg/m*
1p.  25-30 kg/m?
3p.  Higher than 30 kg/m?

3. Waist circumference measured below the
ribs (usually at the level of the navel)

6. Have you ever taken antihypertensive
medication regularly?

0p.  No
2p. Yes

7. Have you ever been found to have high
blood glucose (eg in a health examination,
during an illness, during pregnancy)?

0p.  No
5p. Yes

8. Have any of the members of your

MEN WOMEN
0p. Less than 84 cm Less than 80 cm
3p. 94-102 cm 80-88 cm
4 p. More than 102 cm More than 88 cm 0p. No
3p.  Yes: grandparent, aunt, undle or first
) & o i e . St st
or child)

5p.  Yes: parent, brother, sister or own child

immediate family or other relatives been
diagnosed with diabetes (type 1 or type 2)7

% Total Risk Score

: The risk of developing

= D type 2 diabetes within 10 years is
» Lower than 7 Low: estimated 1 in 100

. will develop disease

7-11 slightly elevated

estimated 1 in 25
will develop disease

4. Do you usually have daily at least 30
minutes of physical activity at work and/or
during leisure time (including normal daily

activity)? t 1214 Moderate: estimated 1in 6
0p. Yes : will develop disease
2p.  No T 1s5-20 High: estimated 1 in 3

will develop disease
Very high
estimated 1in 2
will develop disease

5. How often do you eat vegetables, fruit or
berries?

0p.  Every day

1p. Mot every day

+ Higher
: than 20

desigried by Profess:

Fig. 1 - Finish D“iabet>e's RiskVSCrore (FINDRISC)V to assess
the 10-year risk of type 2 diabetes mellitus in adults

years; 2) history of arterial hypertension: 0 point: no, 2 points:
yes; 3) BMI: 0 points < 25 kg/m’, 1 point 25-30 kg/m’, 3
points > 30 kg/m*; 4) physical activity: 0 point: yes, 2 points:
no; 5) waist circumference: in men 0 point < 94 cm, 3 points
94-102 cm, 4 points > 102 cm in women 0 point < 80 cm, 3
points 80-88 cm, 4 points > 88 cm; 6) fruit, vegetables or ber-
ries consumption: 0 point: every day; 1 point: not every day;

7) previously registered hyperglycemia: 0 point: no, 5 points:
yes; 8) family history of diabetes: 0 point: no, 3 points yes
(grandparent, aunt, uncle, first cousin), 5 points: yes (parent,
brother, sister, own child).

All the patients were divided into three groups regard-
ing the FINDRISC score (the group I: 5-11 points, the group
II: 12-16 points, the group III: 17-22 points). All the sub-
jects underwent coronary angiography to determine the se-
verity of CAD according to the SYNTAX score (version
2.11) and the number of affected coronary vessels: 1-vessel,
2-vessel or 3-vessel disease (hemodynamically significant
stenoses: more than 70% of the blood vessel lumen).

Statistical analysis was performed using SPSS statisti-
cal software, a significant difference between the groups was
determined by factorial analysis of variance (ANOVA), and
¥ test to assess the significance of the difference frequency.
Nonparametric Spearman coefficient r was used for assess-
ment of correlations between the groups. Statistically signifi-
cant differences are marked with probability p < 0.05.

Comparison of the groups was performed with a
multivariable logistic regression analysis and the results were
described as odds ratios (Mantel-Haenszel common odds ra-
tios - OR) with 95% confidence intervals (95% Cls). We
used multiple regression analysis in order to find the best
predictor for the SYNTAX score, as dependent variable, and
age, BMI, waist circumference and the FINDRISC score as
independent variables.

Results

Baseline characteristics of the patient of all the 3 groups
are summarized in Table 1. The patients in the group III were
significantly older than the patients in the groups I and II.
The patients in groups I and III were mainly female. There
was a statistically significant positive correlation between
some of the FINDRISC score parameters (age, BMI and
waist circumference) and the severity of CAD according to
the SYNTAX score (p < 0.05). Also, there was a statistically
significant correlation between fasting glucose, HDL- cho-
lesterol and the severity of CAD according to SYNTAX
score (P < 0.05). On the other hand, there was no statistically
significant correlation between triglycerides, total choles-
terol, creatinine, left ventricular ejection fraction (LVEF) and
active smoking and the severity of CAD.

We assessed whether the FINDRISC score could be
considered a marker of high cardiovascular risk. There was a
statistically significant positive correlation between the
FINDRISC score and the severity of CAD according to the
SYNTAX score (p < 0.001) (Figure 2).

Next, we assessed the OR for multivessel disease ac-
cording to the FINDRISC score in 3 study groups. Compari-
son of the groups was performed with multivariable logistic
regression analysis and the results were described as OR
(Mantel-Haenszel common OR) with 95% Cls. The patients
with a higher FINDRISC score (groups II and III) had more
severe and extensive CAD according to the SYNTAX score
than the group I. The hazard ratio with 95% confidence in-
tervals between the groups III and I was 5.143 (95% CI

Djuri¢ P, et al. Vojnosanit Pregl 2014; 71(5): 474-480.
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Table 1
Baseline characteristics of 3 groups of patients
. Group I (n=17) Group I (n=31)  Group III (n =22)

Characteristics (5-11 points) (12-16 points) (1722 points) P
Age (years), X £ SD 57+8.5 58+9.2 64 +6.2 0.017
Sex, [n (%)]

female 7 (41.2) 2 (6.5) 9 (40.9) 0.004

male 10 (58.8) 29 (93.5) 13 (59.1)
Glucose (fasting) (mmol/L), X + SD 5.08£0.70 4.97+0.64 5.71+0.93 0.002
Triglycerides (mmol/L), X+ SD 1.64 +0.91 1.80 £1.09 1.75 £ 0.68 0.852
Cholesterol (mmol/L), X+ SD 574+ 1.25 521+1.26 540+ 1.24 0.376
HDL-cholesterol (mmol/L), X + SD 1.19+0.30 1.01 £0.16 1.08 +£0.25 0.032
Creatinine (umol/L), X + SD 98.18 +£21.16 96.90 + 17.73 101.50 + 15.80 0.655
Leukocytes (x 10%), X = SD 6.70 = 0.90 6.89+1.29 7.42+£2.43 0.358
ESR (mm/h), mediana (25-75 percentiles) 7 (6-11) 14 (9-17) 14.5 (11-22) 0.136
Active smoking, n (%) 9(52.9) 24 (77.4) 14 (63.6) 0.213
BMI (kg/m?), X +SD 26.50 + 3.09 25.83+2.73 29.72 +4.97 0.001
Waist circumference (cm), X + SD 93.18 £ 6.69 96.10 +5.36 99.82 £6.27 0.004
LVEF (%), x£+SD 59.18 +4.43 57.52+7.83 57.41+5.70 0.644
Number of diseased coronary arteries, X = SD 0.71 £1.16 1.94 £0.81 1.95 +£0.90 <0.001

HDL - high density lipoprotein; ESR — erytrocyte sedimentation rate; BMI — body mass index; LVEF — left ventricular ejection fraction.

1.299-20.360, p = 0.002). The most notable difference in OR
for multivessel disease according to FINDRISC score in our
study was between the group II and the group I (5.867; 95%
CI 1.599- 21.525, p=0.007) as shown in Figure 3. The low-
risk patients for CAD were in the group I (FINDRISC score
5-11).

p<0.001 o

40,00

30,007

Syntax score

20.007

10.00-

T T
5-11 12-16 1722

FINDRISC score

Fig. 2 — Relationship between the Coronary Intervention with
Taxus and the Cardiac Surgery (SYNTAX) score and Finish

Diabetes Risk SCore (FINDRISC) in the study groups.
The group I: 5-11 points; the group I1: 12-16 points; the group III: 17-22
points.

There were no differences in the OR for multivessel
disease according to the FINDRISC score between the
groups II and 111, (1,141; 95% CI 0.348-3.734), which means
that all the patients with a score greater than or equal to 12
points were high-risk patients for CAD.

There was a statistically significant positive correlation
between the FINDRISC score and the number of affected
coronary vessels (total risk p < 0.001) (Table 1). In the groups
of patients with the score greater than or equal to 12 points
more than 70% of the patients had 2-vessel or 3-vessel CAD.
In contrast, the patients in the group I had low risk for CAD.

Djuri¢ P, et al. Vojnosanit Pregl 2014; 71(5): 474-480.

5.867 (1.599 , 21.525)
FINRISC score Il vs. | & 4 p=0.007
5.143 (1.299 , 20.360)
FINRISC score Il vs. | i p=0.02
1.141 (0.348 , 3.734)

FINRISC score Il vs. Il J NS

r T T T T T 1

] ] L + L @ o gk

& Odds ratio (95%Cl)

Fig. 3 — Odds ratio with 95% confidence intervals for
multivessel disease according to the Finish Diabetes Risk

SCore (FINDRISC) in the study groups.
The group I: 5-11 points; the group 11: 12-16 points;
the group III: 17-22 points.

The patients in the group II (mean value 1.94 + 08) and
the group III (mean value 1.95 £ 0.90) had multivessel CAD
in comparison to the patients in the group I (mean 0.71 +
1.16), i.e. they approximately had 2-vessel CAD. In the
group I more than 70% of the patients had normal coronary
angiogram; 2-vessel and 3-vessel disease had 17.65% and
11.76% patients, respectively. In the group II more than 70%
of the patients had 2-vessel and 3-vessel disease, 25.81% had
1-vessel disease, and only 3% had normal coronary angio-
gram. In the group III only 4.55% had normal coronary an-
giogram, 1-vessel disease had 27.27% of the patients, 2-
vessel and 3-vessel disease had 36.36% and 31.82% of pa-
tients, respectively. CAD was more frequent in the groups II
and III than in the group I. The patients who were taking
statins, thienopyridines, and nitrates had multivessel disease,
which means that they were under optimal medical therapy.

BMI in the group III was higher than in the groups I
and II which was statistically significant difference (p =
0.001). There was a linear increase in waist circumference
through the 3 groups of the patients which was, also, statisti-
cally significant (p = 0.004).
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The values of BMI and waist circumference in the 3
groups of the patients are presented in Figures 4 and 5.

40,00

35.007

BMI (kg/m?)
]
3

-

20,00

15.001

T T T
Growp 1{5-11) Group 1{12-18) Growp B(17-22)

Fig. 4 — Body mass index (BMI) for all the study groups.

10 =T=

Lt
J

85 El

Waist circumference (cm)
L

Lia | e

T T T
Group 1(5-11) Group 1{12-16) Group B{17-22)

Fig. 5 — Waist circumference for all the study groups.

In multiple regression analysis, where the SYNTAX
score was a dependent variable, and age, BMI, waist circum-
ference and the FINDRISC score independent variables we
found that only the FINDRISC score was an independent
predictor of the SYNTAX score (SYNTAX score = 1.167 +
0.553 x FINDRISC score, p<0.001).

Finally, we studied the correlation between inflamma-
tory markers (ESR, CRP and leukocytes) and severity of an-
giographically verified CAD according to the SYNTAX
score. There was no statistical significance in the values of
inflammatory markers between the 3 groups of the patients
(Table 1). There was no statistically significant difference in
the values of inflammatory markers among the groups I and
IIT: r = 0.877 CRP (groups III and 1), p < 0.05; r = 0.471
ESR (groups IIT and I), p < 0.05; r =0.790 Le (groups III and
1), p<0.05.

Discussion

To the best of our knowledge, this is the first study
about the correlation between the FINDRISC score and the
severity of CAD according to the SYNTAX score.

The main result of our study is that there is a statisti-
cally significant correlation between the FINDRISC score
and its parameters respectively (age, BMI, waist circumfer-
ence) and the severity of CAD in the patients with stable an-
gina in two ways: according to the SYNTAX score and the
number of diseased coronary arteries.

A recent survey ' has confirmed that FINDRISC
screening is a good predictor of coronary heart disease,
stroke and total mortality in apparently healthy population,
but in our study we tried to determine its prognostic validity
in cardiovascular risk assessment in the patients with stable
angina. The results obtained in our study are fully consistent
with other studies®, where the correlation between some
FINDRISC score parameters, which are classic cardiovas-
cular (CV) risk factors, and CAD were investigated. How-
ever, we used the FINDRISC score in order to determine
correlation between this score, and the severity of angiog-
raphically verified CAD. Our data demonstrated that higher
FINDRISC scores indicate a more severe and extensive
coronary artery disease according to the SYNTAX score and
the number of diseased coronary arteries. The patients in the
groups II and IIT had a higher odds ratio for multivessel dis-
ease than in the group I (Figure 3). The most notable differ-
ence in our study was between the groups II and 1.

There was a statistically significant correlation between
some FINDRISC score parameters (BMI, waist circumfer-
ence) and the severity of CAD. BMI and waist circumference
in the group III were higher than in the groups I and II which
supports the previously proven association between obesity
and the presence of CAD. Obese individuals with increased
waist circumference, i.e. those with a higher FINDRISC
score, have insulin resistance, which contributes to the de-
velopment of metabolic syndrome, type 2 diabetes and CAD.
A large number of studies ' have demonstrated that obesity,
i.e. BMI greater than 30 kg/m’, is a significant risk factor for
CV disease and death, as well as the development of diabe-
tes. The patients with metabolic syndrome have a two times
increased risk of myocardial infarction or stroke compared to
healthy population and five times higher risk of diabetes
mellitus type 2 (RR 3.77%) .

Similar to our study, the large multicenter study (Inter-
national Day for the Evaluation of Abdominal Obesity —
IDEA) ®, which evaluated the correlation between waist cir-
cumference and BMI with cardiometabolic risk factors in
primary prevention, demonstrated the increased risk of CV
disease in patients of both genders, who have a higher waist
circumference and BMI. The study, also, showed that the in-
cidence of diabetes can be reduced by 10%, by the reduction
of abdominal obesity, which reduces the risk of CAD. An-
other important study, INTERHEART (a Global Study of
Risk Factors for Acute Myocardial Infaction) > ' indicated
that abdominal obesity rather than BMI significantly in-
creases the risk of myocardial infarction, which was con-
firmed in the European Prospective Investigation into Cancer
and Nutrition (EPIC-Norfolk) study ', in 24,508 patients
during 9.1 years of follow-up. Abdominal obesity is associ-
ated with insulin resistance, which is proinflammatory, pro-
atherogenic ">, with thrombotic potential. Taking into ac-
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count the mutual relationship of diabetes and obesity for the
development of CV diseases, body weight reduction is very
important . Physical activity significantly reduces the risk
of type 2 diabetes mellitus, improves insulin resistance, re-
duces body weight and risk of abdominal obesity. We
showed that low risk patients for CAD were in the group of
patients with a lower BMI and waist circumference (the
group I).

It has been shown that patients with a BMI greater than
25 kg/m” have a 3-fold higher risk of developing type 2 dia-
betes, those with a BMI greater than 30 kg/m” have a 10
times higher risk, while those with a BMI greater than 35
kg/m” have a 40 times greater risk '*. A large study (National
Health Nutrition Examination Survey) on 15.000 patients
demonstrated that increase in waist circumference by 2.5 cm
increases TA by 10%, triglycerides by 18%, total cholesterol
by 18% and decreases HDL cholesterol by 15%. These re-
sults are even more significant considering the fact that the
percentage of obese people in the world with a BMI > 25
kg/m’, from 56% in 1988 was increased to 64% of the total
population in 2000.

Our results showed a statistically significant correlation
between fasting glucose, HDL- cholesterol and the severity
of CAD according to the SYNTAX score (p < 0.05). A large
metaanalysis, National Cholesterol Education Program
(NCEP), conducted in the period 2001-2004, which included
87 studies and 951,083 patients, found that the metabolic
syndrome was associated with a 2-fold higher CV risk (RR:
2.35; 95% CI: 2.02-2.73), and 1.5 times higher total mortal-
ity (RR: 1.58; 95% CI: 1.39-1.78) compared to healthy
population ' ",

Elderly subjects are characterized by a high prevalence
of CAD but also by a worse prognosis following cardiac
events '°. We found that there was a statistically significant
correlation between age and the severity of CAD according
to SYNTAX score (p < 0.05). In old age advanced athero-
sclerosis leads to increased incidence of ischemic events,
with subsequent hypoperfusion of vital organs.

Most patients with a higher FINDRISC score have a
higher odds ratio for developing type 2 diabetes, and greater
CV risk, as we found in our study. Macrovascular complica-
tions of atherosclerosis are one of the main reasons for patients
with type 2 diabetes to have twice or four times greater risk of
developing one of the manifestations of ischemic heart disease
(angina pectoris or myocardial infarction), and twice or six
times greater risk of stroke or peripheral arterial disease ' 2'.

Taking into account the mutual relationship of diabetes
and obesity for the development of CV diseases, we com-
pared the FINDRISC score, and some of its parameters (age,
BMI, waist circumference) as independent variables and the

SYNTAX score as a dependent variable. We found that the
FINDRISC score was better predictor, providing us more in-
formation about the SYNTAX score.

This study investigated the relationship between classic
laboratory and metabolic markers that accelerate the process
of atherosclerosis (triglycerides, total cholesterol, creatinine,
active smoking and inflammatory markers Le, ESR, CRP)
and we did not find positive correlation between the 3 groups
of patients. But, when we used FINDRISC score, we found
that in groups of patients with a score greater than or equal to
12 points more than 70% of patients had 2- vessel or 3- ves-
sel CAD, and severe and extensive CAD according to SYN-
TAX score.

A number of studies > have clearly demonstrated the
role of inflammation in all the stages of atherosclerosis, from
the formation and rupture of the plaque, to the development
of acute coronary syndromes. Given the fact that this study
included the patients with stable angina pectoris, we did not
find any statistical significance in the values of inflammatory
markers (ESR, Le, CRP) among the 3 groups of patients.
Another reason may be the fact that we did not use high-
sensitive CRP (the lowest value was 3.08 mg/dL) which is
the limitation of the study.

Finally, almost all the parameters presented in the
FINDRISC score affect a reduced vasodilator response, and
paradoxical vasoconstriction in large and in small vessels,
even in the absence of structural abnormalities of the blood
vessel wall, due to a reduced NO bioavailability .

Conclusion

The results of our study showed a statistically signifi-
cant correlation between the FINDRISC score and its pa-
rameters respectively (age, BMI, waist circumference) with
the severity of coronary artery disease according to SYN-
TAX score and the number of diseased coronary arteries.

The FINDRISC score may be useful in identifying pa-
tients at the increased risk of coronary artery disease, and with
a prognostic value in primary prevention and cardiovascular
risk assessment. In the groups of the patients with a score
greater than or equal to 12 points more than 70% of patients
had 2-vessel or 3-vessel coronary artery disease and more se-
vere coronary disease according to the SYNTAX score.

Our results showED that the incidence and severity of
coronary artery disease is associated with a higher FIN-
DRISC score, and that it can be used to estimate the degree
of risk for coronary artery disease. The FINDRISC score is
also able to identify groups of patients who are at the in-
creased cardiovascular risk, which, under current guidelines
do not require further cardiac evaluation.
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