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A bstract: The scope of our study was to assess the prevalence of metabolic
syndrome (MSy) and its components in the type 2 diabetic population with symptomatic
coronary artery disease in a sample of the Macedonian population. 327 pts with type 2
diabetes and manifested coronary artery disease were randomly included in a survey.
MSy was defined according ATP III criteria.

The data presented a prevalence of MSy in 86.2%, respectively. 98% of pts had
at least one more MSy component than impaired glycaemia. Study groups with four and
three MSy components were most frequent in the study population. The data presented
gender differences in MSy prevalence: 93.4% in women vs. 82.8% in men (p 0.009), as
women tend to have a much more increased waist, arterial hypertension and low HDL.
The most prevalent metabolic syndrome component was arterial hypertension (78.3%).
Low HDL was detected in 67.9%, hypertriglicerydaemia in 62.7%, and an increased
waist in 49.8% of the study population.
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Introduction

Metabolic syndrome (MSy) is a cluster of risk factors that influence the
development and risk stratification of diabetes and cardiovascular disease [1, 3].
Some published studies have addressed a prevalence of MSy in the general
population, ranging from 20% to 30% [4]. There is a higher prevalence of MSy
in special populations (established type 2 diabetes and coronary artery patients)
[5, 7]. Different groups (ethnicity, gender, age, etc.) present variations in its pre-
valence [8].

The scope of our study was to assess the prevalence of metabolic
syndrome and its components in the type 2 diabetic population with symptom-
matic coronary artery disease in a representative sample of the Macedonian
population and estimate if there are gender and age differences.

Patients and methods

Three hundred and twenty-seven (327) pts with type 2 diabetes (T2D)
and manifested coronary artery disease (CAD) were randomly included in the
survey. Type 2 diabetes was defined based on the criteria of the International
Diabetes Federation. CAD in the evaluated population is defined as symptom-
matic CAD, angiographically confirmed. The study was conducted according to
the Helsinki declaration on clinical studies.

Blood pressure was measured with a standard sphygmomanometer in a
sitting position and presented as a mean value of two readings (in mmHg).
Anthropometric measurements were made with the patient wearing lightweight
clothing and no shoes. Weight was presented in kilograms (kg) and Body mass
index (BMI) in kg/m®. Waist and hip circumferences were measured by a plastic
tape meter at the level of the umbilicus and of the major trohanter.

The following standard laboratory tests were performed in the evaluated
patients: enzymatic methods for assessment of: total cholesterol, in the presence
of cholesterol oxidizes; triglycerides, in the presence of glycerokinase, and HDL
fraction with the direct method. The LDL fraction was evaluated with the
Friedewald formula. Non-HDL cholesterol was the determinate as a value of
total cholesterol minus HDL cholesterol. The values of fasting venous glucose
concentration were evaluated by the enzymatic-photometric method, in the
presence of glucoso-dehydrogenase. Interassay variability was up to 6%.

According to the National Cholesterol Education Programme: Adult
Treatment Panel III criteria (ATP III), hypertriglyceridaemia was defined as the
value of triglycerides >/= 1.7 mmol/L and low HDL as the value of < 1.03
mmol/L. Waist circumferences > 88 cm in women and > 102 cm in men were
defined as abdominal obesity. Arterial hypertension was defined as a systolic
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blood pressure >/= 130 mmHg, or/and diastolic pressure >/= 85 mmHg, or as
antihypertensive drugs used. MSy was defined in a T2D pt when at least two
criteria of the abnormalities mentioned above were presented [9].

An SPSS 10 packet was used for statistical analysis. Continuous variab-
les were presented as mean values + standard deviation. Dichotomous variables
were presented as a percentage of the study population. Group differences in
dichotomous variables were determined by the Chi-square test.

P value </=0.05 was considered statistically significant.

Results

The study population was aged 60.3 + 8.3 years, mean diabetes duration
8.6 + 6.2 years, and the basic characteristics are presented in Table 1. Males
were dominant over women in the study group: 221 men (67.6%) vs. 106 wo-
men (32.6%)

Table 1 — Tabela 1

Continuous variables in estimated population
Konitiunyuparu sapujabau 80 uctiuitly8anatiia woiysayuja

Variables Mean values | Std. Deviation
Systolic pressure. (mmHg) 143,9 19,5
Diastolic pressure 86,0 9,2
Weight (kg) 82,5 12,4
Height (cm) 169,3 7,4
Waist 96,9 8,0
Hip 53,0 6,7
BMI (kg/m2) 28,7 4,0
Glycaemia (mmol/L) 8,5 2,4
Cholesterol 5,4 1,4
HDL 1,0 0,4
Non HDL 43 1,4
LDL 33 0,9
Triglycerides 2,0 1,0
HbA1C (%) 7,2 1,3

The most prevalent metabolic syndrome component was arterial
hypertension (78.3%, 256 pts). Low HDL was detected in 67.9% (222) and
hypertriglicerydaemia in 62.7% (205). Increased waist was found in 49.8%, or
124 pts. (Fig. 1)
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Overall, the prevalence of MSy was 86.2%. Study groups with four and
three MSy components were more frequent in the study population (37% and
34.6%) than those with 5 MSy components (13.1%) and two components
(13.5%). (Figure 2)

Wedleq

Count

HTA POM.ATP POG.1.7 ZGOL.OBE

Legend: HTA — arterial hypertension, POM.ATP — low HDL,
POG.1.7 — hypertiglyceridaemia, ZGOL.OBE — increased waist

Figure 1 — Prevalence of metabolic syndrome components
Slika 1 7 Ilpesanenya Ha KOMUOHEHITUITE HA METUAOOAHUOUL CUHOPOM
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Legend: M4 — groups with 4 metabolic abnormalities, M3 — with 3, M2 — with 2,
MS5 — with 5 and M1 — with 1 metabolic abnormality

Figure 2 — Distribution of study groups with different MSy abnormalities
Slika 2 } Paciipedeaba Ha ciiyouckuitie Zpyiiu co pasaudHu meitiaboaru
Hapyutysarba
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The data presented gender differences in MSy prevalence: 93.4% in
women vs. 82.8% in men. (p 0.009) (Fig. 3). Women tend to have a much more
increased waist (p 0.0001), arterial hypertension (p 0.01) and low HDL (p 0.04)
than men. No significance was found between MSy prevalence in the study
group >/= 60 years (85.6%) than in the one aged < 60 years (86.9%). Neither
difference was found when pts were stratified in groups with >/= 70 years vs. <
70 years old.

200

100 o

Count

W/No M/No W/MSY M/MSy

Legend: W — women, M — men, No — groups without metabolic syndrome,
Msy — groups with metabolic syndrome

Figure 3 — Gender differences in metabolic syndrome prevalence
Slika 3 } Ilono8u pasauxu 80 UpesareHyaitia Ha MeitiadOAHUOTL CUHOPOM

Discussion

Our data presents a high prevalence of MSy components among the
T2D population with manifested CAD.

The prevalence of arterial hypertension was 78.3% of pts (Table 2).
Arterial hypertension is twice as frequent in diabetics as in non-diabetics [10].
The prevalence of hypertension in the diabetic population rises with obesity,
nephropathy and ageing [11].

Evident lipid disturbances in diabetics are hypertriglyceridaemia and
low HDL-cholesterolaemia. This impairment has also been presented in the
prediabetic phase and conditions of impaired fasting glycaemia. Plasma levels
of triglycerides and cholesterol are correlated with the presence and progression
of T2D, and HDL is associated inversely with T2D [12]. 327 pts in all were
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estimated for metabolic syndrome components: hypertriglyceridaemia and low
HDL. Hypertriglyceridaemia was present in 62.7% and low HDL in 67.9%. Our
results are consistent with other studies referring to the more frequent preva-
lence of these disturbances in T2D than in the general population [13].

Obesity is one of the main reasons for insulin resistance in T2D.
Abdominal obesity is related closely to the other metabolic disturbances in T2D
pts. [14]. An increased waist as a determinant of obesity, according to ATP III
criteria, was determined in 37.9%. Increased waist is less prevalent than in the
American and Western European populations [15]. Central and Eastern Euro-
pean countries are expected to refer a positive trend in abdominal obesity, due
to the westernisation of life.

There is a worldwide trend of MSy increasing in parallel not only with
"epidemic" obesity but with population ageing as well. Our study population
tends to be older (mean age of 60 years). But no significance was found between
MSy prevalence, when the group was stratified for age >/= 60 years or less.

Most studies have presented a higher prevalence of MSy in men [4, 5].
Conflicting results on gender differences are provided by our data. However,
women were only one third of the study population, and they customarily have
a much more increased waist, arterial hypertension and low HDL cholestero-
laemia than men.

Studies in a population-based cohort with T2D have presented a high
prevalence of MSy, estimating this by ATP III, in a range of 70-80% [5-7, 16].
These studies were conducted on Italian, Australian and American citizens, pre-
dominantly whites. Over 85% of our study population presented MSy. A higher
prevalence of MSy in the type 2 diabetic population may be explained by a hig-
her cardiovascular risk, under treated risk factors, and presented coronary artery
disease.

The study group with one MSy abnormality consisted of 6 pts (almost 2%
of the study population). 98% of pts had at least one more MSy component than
impaired glycaemia. Therefore in these pts cardiovascular risk goes beyond
glycaemic control and these subjects would benefit from multifactorial risk
reduction [17].

Conclusions

Our data presented a high prevalence (86.2%) of metabolic syndrome in
the type 2 diabetic population who manifested coronary artery disease. Almost
all the patients (98%) had at least one more MSy component than impaired
glycaemia. The most prevalent metabolic syndrome components were arterial
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hypertension, low HDL and hypertriglicerydaemia. These epidemiological fin-
dings do have clinical implications in the light of a multidisciplinary and
polypharmacy approach to this population.
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Pe3zume

INPEBAJ/IEHIHA HA KOMITIOHEHTUTE HA METABOJTHHUOT
CUHPOM BO ITOIIYJIALIMJA CO THUII 2 TUJABET U KOPOHAPHA
APTEPUCKA BOJIECT

Bomescku M.," Boposanos B.,"
I'yues @.,' Bomescka I.,” Teopruescka-Memann Jb."

! Kaunuka 3a kapouoaozuja, Meouyurncku gaxyaitiei Croiije, P. Maxedonuja
?Peiiy6.auqku 3a600 3a 30pasciticena sawitiuitia, Cxoiije, P. Maxedonuja

*Istra ‘uva~ki tim na proektot ,, Koronarna arteriska bolest
i tip 2 dijabet”

Llenra Ha cTynmjaTa Gerie fAa ce UCIHTA MpeBaJeHIaTa HA METa0OITHIOT
cuagpoM (MC) u HeroBure KOMIIOHEHTH Kaj manueHTuTe co tum 2 qujader (T2]T)
M cUMITOMaTcKa KopoHapHa aprepucka Oosect (KAB) Bo pempeseHTaTHBEH
IpPUMEPOK O MakKefoHCKaTa IMomynandja. Bo crynmjaTta Ha mompedHa aHajim3a
6ea panmgomusupanu 327 manuentu co T2]1 m KAB. MC 6emnie gedpurupan co
kputepuymute Ha ATII 11l nanenor.
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Pesynrature mokaxyBaaT npesanieHna Ha MC o 86,2%. 98% op manm-
SHTUTE MMaaT HajMajJKy eHa KOMIIOHEHTa IMOBEKe Off NMpHCyTHAaTa XUIIECPIJIH-
kemuja. CTyIUCKUTE TPYNH CO YeTUPH U Tpu KomrnoHeHTH Ha MC 6ea HajuecTr BO
ucnuTyBaHata monyianuja. Hajuecra mpeBanenTHa KommoneHTa oxg MC Oerre
aprepuckarta xuneprensuja (78,3%). Huckmor XJIJI Gelle fgeTeKTUpaH Kaj
67,9%, xunepTpurimiepuaeMujata Kaj 62,7 % u 3roieMeHnoT aboMrHAIEH 00eM BO
49,8% opn cTyauckaTa momyJaamnyja.

Knyunn 300poBu: MeTaOOJIeH CUHAPOM, TUI 2 fujabeT, KOpOHapHa apTepucka
60JIeCT, IpeBaJicHIIA.
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