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PHI City General Hospital "8-mi Septemvri" Skopje, Republic of North Macedonia 
Abstract 

Introduction:Metabolic syndrome (MetS) is a combination of at least 3 of the following conditions: elevated blood pressure (HTA), glycemia, waist circumference, triglycerides or decreased high density lipoprotein (HDL). It is not known whether the association with carotid artery disease (CAD) is the same in people with different numbers of Mets components and in people with MetS with and without hypertension. Objective: To determine the association of MetS components with CAD and to determine the role of elevated blood pressure as a component of MetS with CAD, by determining the prevalence of CAD in patients with MetS with or without elevated blood pressure. Material and methods: The research sample included a total of 118 patients (65 males, 53 females) with MetS. Blood pressure, waist circumference, glycemia, triglycerides and HDL cholesterol were measured according to standard routine protocols. CAD estimation was done with a Color Doppler Duplex ultrasound scan with a 7.5 MHz linear probe on the extracranial segment of the carotid arterial tree (ACC, bifurcation, ACI, ACE). Ultrasound consensus criteria for carotid stenosis were used for the ultrasound assessment of the presence of CAD. Results: The prevalence of CAD in terms of gender distribution was not significant (p 0.05),33.96% in women and 36.92% in men. The extent of CAD was associated with elevated SBP, triglycerides, and glycemia. While the increase of age, SBP and decrease of HDL were associated with the occurrence of CAD. In subjects with metabolic syndrome and high blood pressure, a higher prevalence of CAD has been found. Conclusion:The prevalence of CAD did not show a significant association with gender, but there is a significant association with the increase in the number of MetS components. Subjects with MetS and HTA were more strongly associated with CAD. Analogously, blood pressurecontrol could reduce CAD prevalence.
Keywords: atherosclerosis, arterial hypertension, metabolic syndrome, carotid arterydisease

ACOIMJAIHJA HA KOMIIOHEHTHTE HA METABOJIHHOT
CHHJPOM H KAPOTHJHATA APTEPHCKA BOJIECT H 
3HAYEHETO HA IIOKAYEHHOT KPBEH mPHTHcOK

AncTpakr
BoBea:MeTa6oIHHOT CHHApOM (Mets) uperCTaByBa KOMHHaunja OA HajmaIky 3 oA 
CneHHBe cocrojó": noKaueH kpBeH mpHTHCOK (HTA), rnxeMuja, oÑeM Ha nonoBMHa, 
pHTIHUepwan unn uaMaieHH IHITonporeHM co BMCOKa rycTHHa (HDL). He e no3Haro 
AaIH acowpanocra co kapoTHAHara aprepHCKa Ñouecr (CAD) e uCTa kaj uuara co 
pa3THYeH 6poi Ha KOMnoHeHTH Ha Mets H kaj IHUa co MetSco H 6e3 noKaveH kpBeH 

ipwTHCOK.Ilen: Aa ce oapeau aconwpanocTa na opojor Ha koMnoHeHTATe Ha MetScoCAD 
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H Aa ce yTRpAn ynoraTa na noKaueHHOT kpReH IipHTHCOK KAko KOMIIOTeHTa oa Mets 

CAD, pexy oapeaynan.e na ipeBaienuara Ha CAD Kaj naLnCHTM Co MetS co M co 

mokaTeH kpaen npuTWCOK. Marepnjan w MeTOAW: MCTpawyBauKuOT TpHMenov ro "IHHea e 

118 MCnHTanwn (65 Maw, 53 *enu)coMets.KpRHMOT mpwrwcok, o6eMOT Ha nonOBu MHOTa, raRreMHjara, purimuepwawTe n HDL xonec+eponOT 6ca MepeHMco CTazapann MeTo 
ITpoueHkaTa Ha CAD 6eme npaseHa co Color Doppler Duplex yrrpaconorpadhcr 

HCIeayBae co HeapaHa conza o 75 MHz, Na ekcTpaxpaHujarHHoT cerMeT 

FapoTHAHOTOaPTEPMCKO 
yTpacoRorpaHckara poneHKa 3a oCToelbe Ha CADbea kopHCTCIHYTTpa3ByuHu 
KOHCe3yc kpHTepuyMn 3a kapoTHANa CTEHo3a. Pe3yITATH:|lpeRaTeHuATa Ha CAD BO oLHoc 

Ha nonOBaTa aucTpuóyunja He6ewe cHrHHOMKAHTHa(p < 0,05), 33,96% xaj «eHH H 36,.929% 
Kaj MaxH.CrenenoT Ha CAD 6eure 1OBp3aH co nOkauyBabe Ha cHCTOTHHOT KpBeH 
pTHCOK (SBP), TpHrMuepHAHTe H rJIMKOMMjaTa. Aoneka 3roneMyBarbeTo Ha B03pacra, SBP H HamanyBansero Ha HDL 6ea noBp3aHH co nojaBa Ha CAD. Kaj mwua co MetS H SBP. 
3aCTanenoCTa Ha CAD e noroneMa. 3akiyiok: IperareHiMjaTa Ha CAD HenoKaxa 
3HaATeHa nOBp3anoCT CO mOnOT Ha HcITHTaHILATe, HO TOCTOH 3HaywTeJTHa noBpsanoCT Co 

CTe6no (ACC.6nbypkaunjaTa, ACI, ACE) 3a 

470 

3ToneMyBasero na 6pojor Ha kOMTOHCHTHTe na Mets. Cy6jekrire co MetS HTA 1aT 
noroneMa noBp3aHOCT co CAD. AHaiorHo, KOHTpoiaTa Ha HTA MO«e a ja Hamaiu 
peBaTeHuaTa Ha CAD. 

KryH 36opoBu: arepocKIepo3a, aprepncka XHITePTeH3Hja, MeTaQoneH cHHIpoM,
KapoTHIHa aprepucka 6onecT 

Introduction

Metabolic syndrome (MetS) is a combination of at least 3 of the following conditions:
elevated blood pressure (HTA), glycemia, waist circumference, triglycerides or decreased 
high density lipoprotein (HDL). Despite numerous scientific efforts, there is still some 
uncertainty about the exact pathophysiological mechanism of the metabolic syndrome. 
According to some, insulin resistance is central, and according to others it is obesity. But, of 
course, a number of genetic and environmental factors also have an impact [1]. Elevated 
blood pressure (HTA) is a medical condition with persistently raised blood pressure in the 
arteries [2]. Carotid artery disease (CAD) usually involves atherosclerotic changes in the 
arterial wall, such as thickening of the intima media, plaque formation, and other changes in 

the arterial wall that will result in narrowing or complete obstruction of blood flow. 

Objective 

To determine the association of MetS components with CAD and to determine the role of 
the number of MetS components and the role of elevated blood pressure as a component of 

MetS with CAD, by determining the prevalence of CAD in patients with MetS with or 

without elevated blood pressure. 

Material and methods 

The research sample included a total of 1 18 patients (65 males, 53 females) with MetS, aged 
30 and 80 years, who met the NCEP ATP II (National Cholesterol Education Program, 
Adult Treatment Panel I) diagnostic criteria, having any of the three or more of the 
following parameters: 1. Abdominal obesity - increased waist circumference values 
102cm (40 in), women 2 88 cm (35 in); 2. Increased triglycerides2 150 mg/dL (L.o7 
mmol/L), or treatment for elevated triglycerides (eg fibrates or nicotinic acid); 3. Decrease 
HDL cholesterol values for men <40 mg/dL (1.03 mmol/L), women <50 mg/dl. (. 
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mmol), medvation treatnent fw over 18D1 hrslestenl levels (e g rihraten nr nteotinte 
ad) 4. Flevnted blonl presaure valres ayaslie > 1t0 mlp and n diantnlie 8 m. treatent with hpertenaisn medie alima, tlevated fasting hlndl ahwuwe vaen I0 mgitl (36 mmmol1), m treaent with antlialvette dnps Nubjeta were clinically and biochemically pneened m the Pm UTN "R mi Neptem" Skopie, în Jamuary 2017 to Janiany 2018, arvnling tw a pre slandarvlired prmtnvl Invluain vriteyia peuple with Mets avonding to NtIATP l iteria, ape > 10 and No yvars whinton criteria idividuala Withut Mets, repnant wnmen, mraing nwthers, age in amd R0 Al participanta were iniwmd alwut the pmmme n the rexeareh and infommed oment w** obtained ior o the attdy Mets asnesNnent waa per fimel arending t NCRP AP M National Cholexte»l dtvation Pnmgram, Adul Tealment P'anel I1) Waist eirvumferonve was measured at the end of the slow expium with a ofd, elasit band in the upright peaitiom of the subject at the midoint between the pper vlge »f the iliae twne and tthe kower elgo af the laxt rib. A mean df t blnnd prexaue measurement with a stanland sphygmomanometer was Ured afler a ahot reat ín the «itting poaitten In the main labrary at GCH "8-mi Septem" Skopje, venus blovd nanmples were laken alter an avernight fasting to ansess the following paranmeter: faxtíng glycemia, trtiglyrerides and high density lipoprotein cholesterol (HDLC). CAD evaluation waN perfornmed by ultraoumd scan of the 
extracranial carotid arteries with an EsaoteMylab 1M 70 XVG, with a linear prube with a 
transmission frequency of 7.5 MH2, usíng B-mode, ealor and doppler mnle CAD 
assessment was performed using UlraNound Consensus Criteria for Cartid Stenenis 
AbNcnceof Stenosis (Normal Finding) No Plaques, Nommal IMT. P'SV 12 em», 
ACI/ACC Ratio to PSV <2, EDV 40 cm/s, 2. I1 Stenoais $0%: present plaque i0*a IMT 
thick, PSV <125 cn/s, ACI/ACC ratio of PSV <2, EDV <40 cm/a; ill Stenosis 30 69% 
IMT thick, visible plaquc> 50%, PSV 125-230 cm/s, ACVACC ratio of PSV 24, tEDV 40 
100 cm/s. IV Stenosis 70% to subocclusive (up to 99%): visible nanowing $0%, PSV 220 
cm/s, AC/ACC ratio to PSV> 4, EDV> 100 cm/s; V Subocclusion/near oceus1on 
Significant visible narrowing: nearly occluded artery, PsV may be low or o detoctable, 
ACVACC ratio of PSV variable, EDV variable; VI Oeclusion: no tlow, lunen visible, PSV 

no 

flow, 

undetectable, 

AC/ACC 

ratio 

to 

PSV 

not 

applicable, 

1iDV 

not 

applicable 

Results 

Age analysis showed that men in this study were older than women. Im addition to the esuls 
for age and gender distribution, results were also obtained for the elinical and hiochemcal 
characteristics of the subjects by gcnder (Table 1). 

In terms of gender distribution in the subjects studied, nen were imore likely to have 
elevated glycemia, increascd triglycerides in the blood and N1A, while wnen were nre 

ikely to have decreased HDL and inereascd waist cireumference 

Analysis of the number of MetS componcnta by Hender distributim showed that amng 

females 32 had 3 components, 17 had 4, and 4 females hacd all s componenta. Por men, the 

figures were 43, 16 and 6 respectively (Fig. 1) 

The prevalence of CAD in terms of gender distribution wax not signisiu ant (p ~0.0s) 

33.96% in women and 36.92% in men. The prevalence of CAD mereaned with the mereane 

in the number of MetS components (Fig. 2). 

Phyaloacta Vol.13-No? 



Deleva-Stoshevska T 

Table 1 Clinical and biochemical characteristiCs OI the Subjects by gender distrih 

Variables 
Women Man 

N 
53 65 

Age (year) 
61.62+9.62 62.57+9.64 

SBP (mmHg) 136.92t12.83 144.38+12.01 

DBP (mmHg) 87.21+7.17 89.85+5.95 

Waist circumference (cm) 99.27+8.32 97.287.94 

HDL cholesterol (mmol/L) 1.81+0.72 1.12+0.49 

Triglycerides, (mmol/ L) 2.12+0.82 3.33t1.42 

Glucose, (mmol/L) 5.88+0.78 6.56+1.27 

43 
32 

17 16 
4 6 

*wwwx 3 components 4 components 

Women Men 

Figure 1 Analysis of the number of MetS components by gender distribution 

Additional analysis of the individual variables showed that CAD levels were associated with 

elevated systolic blood pressure (SBP), triglycerides and glycemia. While increasing age, 
SBP, and decreasing HDL were associated with CAD. In people with MetS and HTA, the 

prevalence of CAD is higher. The assessment of the impact of the number of 

MetScomponents and HTA as its component on the occurrence of CAD was additionallyY 

examined in subjects with different number of MetS components and with or without H1A 

as a MetS component. The results showed (Fig. 3) that the prevalence of CAD Was 
significantly lower in subjects with MetS without HTA compared to subjects with Mcts 
with HTA, and prevalence of CAD increased with increasing number of MetS components. 
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10 

3 components 4 components 5 components 

Women sMen 

Figure 2 CAD prevalence by gender and number of metabolic syndromne 
Components 

16 

12 

4 
3 

2 

3 components 4 components 5 components 

Without HTA With HTA 

Figre 3 Prevalence of CAD in MetSsubjects by component number, distribution 
wich and without HTA 
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Mctabolic syndrome is a complex of multiple risk factors and is a worldwide phenome 

of enormous 
socioeconomic and public health importance. According to current data 

numerous epidemiological 
studies about 20 25% of the world population suffers from 

metabolic syndrome. The prevalcnce of MetS exceeds 20% in persons over 20 years of ao 

and 40% in older age groups. [3-8] Results of scientific studies showed a prevalence of 

MetS of 24.4% in women and 28.7% in men [9]. In this study, the prevalence of CADin 

terms of gender distribution was 33.96% for women and 36.92% for men, which is not much 

different from previous studies. 

Discussion 
menon 

from 

Data from available literature and research conducted undoubtedly point to the association 

of MetS with cardio and cerebrovascular risk [10]. But what is intriguing from a scientific 

and clinical point of view is the connection of the different components of MetS with CAD. 

That is, whether they cqually affect the occurrence of CAD or any of the components is 

more strongly associated with CAD. The results of this study showed a strong association of 

CAD with HTA as a component of MetS, which has been confirmed in other studies [91. 

Results from other studies have shown an association of MetS and CAD and coronary heart 

discase (CHD) [11]. The study investigated the association between MetS components and 

carotid atherosclerosis and the impact of the number of MetS and H1TA components on 

CAD. According to the literature available, different components of MetS contribute 

differently to initiation, progression, and complications of CAD. The association of HTA 

with the onset and progression of CAD has been confirmed in numerous studies [12-15]. 
HTA encourages the development of atherosclerotic plaques, which is confirmed by the 

results of previous scientific research. HTA has been recognized as a strong risk factor for 
atherosclerotic disease [16]. In the SMART study,HTA, hypertriglyceridemia and low HDL- 

cholesterol were the most common combination of abnormalities [17]. In the SU.VIMAX 
vascular study, HTA has again been shown to be the most important component of MetS in 

terms of the structure and function of large arteries [18]. The results of this study confirmed 
the association of HTA as a MetS component with CAD, as well as the positive association 
of the increased number of MetS components with CAD, especially if HTA is one of the 
MetS components. 

Conclusion 

The results of this study showed that the risk of CAD is higher in people with a greater 
number of MetS components and if HTA is one of the components of MetS. Such 
knowledge can significantly influence the clinical focus of prevention and treatment of CAD 
in people with MetS. 
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