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ASSOCIATION OF THE COMPONENTS OF METABOLIC

SYNDROME AND CAROTID ARTERY DISEASE AND THE
SIGNIFICANCE OF ELEVATED BLOOD PRESSURE

Deleva-Stoshevska T

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

Abstract

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 assess
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 pressure
control could reduce CAD prevalence.

Keywords: atherosclerosis, arterial hypertension, metabolic syndrome, carotid artery
disease '

ACOIIHJAIIMJA HA KOMIIOHEHTHUTE HA METABOJIHUOT

CHHAPOM M KAPOTHJIHATA APTEPHUCKA BOJIECT H
3HAYEIETO HA IIOKAYEHUOT KPBEH IIPUTUCOK

Ancrpaxr

Bosex:Merta6omunor cunapom (MetS) npercrasysa x0M6mlaupfja on HajManky 3 og
Cnennuse coctoj6u: mokaueH kpseH nputHcok (HTA), riukemuja, o6em na NOJIOBUHA,
TPHIIMUEpH/IM WIH HaMAIeHH JTHIIONPOTEHHH CO BHCOKa ryctua (HDL). HF € MO3HATo
AR acouMpaHOCTa CO KapOTMAHATA apTEPHCKa Gonect (CAD) e ucra xaj suunara co
Paamayen 6poj ma komnoHeHTH Ha MetS u kaj Hua co MetSco u Ges mokauen Kpiell)i
Nputncox.llen: Jla ce oapean aconupaHocra Ha 6pojoT Ha komnoneHTuTe Ha MetScoC
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W 8 ce YTRPAM ynorata HA NOKANCHWOT KPBEH IIPUTHCOK KAKO KOMIIONEHTA oy Mey
CAD, upeky oapenysame Ha UPCBAICHUATA HA CAD xaj nauuentn co Met§ ¢ HIIY
nokaucH kpnen npuricok. Matepujan u merom: Hctpaxysaukuor mpumepok rq Ty
118 wenuranmun (65 maxm, 53 xenu)coMetS . KpauuoT nputucok, obemor na nonom"a:a
rimkemwjata, tpurmuiepuante n HDL xonecteposior Gea Mepenuco cranmapamy MeTo 4
Mpouenkara wa CAD 6eme npasena co Color Doppler Duplex yn’rpaconorpaq,f: ‘
ucnenysame co ymmeapana comna on 7.5 MHz, wa excrpakpanmjamuor cermenr ;
Kapotuarotoapreprcko  cre6no  (ACC.6udypkammjata,  ACI,  ACE) %
ynTpacororpackata mporcHka 3a rnoctoeme Ha CADG6ea KOPHCTCHHY TTpassyyyy
KOHCE3yC KPHTEPHYMH 3a KapoTHAHA cTero3a. PesyaraTn:lIpesanenuara na CAD g OlIHOC
Ha nonoata AucTpHOYumMja nebeme curnnukantHa(p < 0,05), 33,96% Kaj XeHH n 36,979,
xa) Maxn.Creneror Ha CAD Gewe nosp3an co 1IOKayyBa€ HA CHCTONHHOT K'pae;:
npuTcok (SBP), tpurmiuepuaure U rouxemujara. Jloneka 3roicMyBameTo Ha BO3pacra
SBP u mamanysamcto Ha HDL 6Gea nosp3anu co nojasa na CAD. Kaj mima co MetS » SBP‘
3acranedocta Ha CAD e noronema. 3akaywok: [Ipesanenumjata wa CAD Henoxam;
SHAYATE.THA MOBP3AHOCT CO MONOT Ha UCTIMTAHUIMTE, HO NOCTOM 3HAYHTENHA MOBPIAHOCT co
3rONIeMYBAmCTO Ha 6pojoT Ha KoMmoHeHTuTe Ha MetS. Cy6jextnte co MetS u HTA HMaar
noronemMa nosp3aHocT co CAD. Awanorso, xontpomara Ha HTA moxe na Ja Hamamm
npeBaneruara Ha CAD.

S co

01

Kayaam 360poBu: arepockieposa, apTepucka XHMIEpTEH3Hja, Merabosien CHHJIpOM,
KapOTHIHa apTepHucka Gonect

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 118 patients (65 males, 53 females) with MetS, aged
> 30 and < 80 years, who met the NCEP ATP III (National Cholesterol Education Program,
Adult Treatment Panel IIT) diagnostic criteria, having any of the three or more of the
following parameters: 1. Abdominal obesity - increased waist circumference values >
102cm (40 in), women > 88 cm (35 in); 2. Increased triglycerides > 150 mg/dL (1.69
mmol/L), or treatment for elevated triglycerides (eg fibrates or nicotinic acid); 3. Decreased

HDL cholesterol values for men <40 mg/dL (1.03 mmol/L), women <50 mg/dL (1.29
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L) or e ivation teatient i lower HI violeaterol levels (e g fibyates of nvatinge
ad) 4 Flevated Mool prenane valuea avainlic = 1000 mmllp and - or diasiolic = /S
MR, W reatment with Aaprertemninn medications, & Vlevated fasting Mo i Sei
\«?'m‘..“' 100 mpAl (Y6 o L)oo reativent with antidiatvetss divga Nubjeois were
\‘ ntca _\) (;\‘n;! lm;‘-hmm-gl[\ droveaed (i the P COl R Neptemn i Nkopfe, frm
.nnn??\mh M!;:gmmm v 201K, u:.\“\nlhm 10 & pre atandandized profwal e lision oriteria
peop N ACeorhing o NCTER AR 1) citeria, age = 10 amd = RO years B luston

m:':::ﬂ::‘:‘\‘:::r':"‘r:;‘"“““ MetN, pregnamt woimen, Mixing nthers, age - 10 and RO Al

pa ed alwwn the PUpoRe of the vexearch and informed convent was

obtaimed prior to the xudy Moy ANRENTINERE wan performed aceording t NCEP ATP I

(National Cholesterol Fducation Program, Aduli Leatment Pane 1) Waist eirvnmterenve

wan measured at the end of the slow expivium with a RO, elastic hand 0 the upright position

of the mhwg! at the midpoimt between the wpper edpe of the iliae one and the lawes odgo of

the last nib A mean of two Blowd Pressite  measutements  with a  stamdand

,\ph\pnm‘u‘nnmsm}'tvt wan uxed nl\m" A xhort reat in the sining PORIEON Tn the main laborarary

at GCH "S-y Nepremvn” - Skopie, venoux blood Namples were faken after an avernight

(‘,mmg tq ansesx the following parameters: fanting glycemia, triglycerides and hgh denxity

upopmtqu cholesterol (HDL-C). CAD evaluation wax performed by wlirazound scan of the
extracranial carotd arteries with an EsaoteMyLab ™ 70 XVG, with a linear probe with 4
transmission frequency of 7.5 MHz, wsing Bomode, color and doppler wode  CAD
assessment wax performed using Ultrasound Conxensus Critoria for Carotid Stenosin |

Abrence of Stenosis (Normal Finding) - No Plagues, Nonnal IMT, PSV - 12% cm,
ACVACC Ratio to PSV =2, EDV =40 ¢mv/a; 2. 11 Stenosis = $0%. present plaque - 0%, 1M

tuck, PSV <125 em/s, ACI/ACC ratio of PSV =2, EDV =40 em/s; 111 Stenosts - S0-69%

IMT thick, visible plaque> 50%, PSV 125-230 em/s, ACHACC ratio of PSV 2 4, LDV 40
100 cm/s. TV Stenosis 70% to subocelusive (up t0 99%): visible nanowing> $0%, PSV= 220
cm/s, ACUACC ratio to PSV> 4, EDV> 100 onmvs; V' Subocclision/near ocelusion
Significant visible narrowing; nearly occluded artery, PSV may be low of no detectable,
ACIACC ratio of PSV variable, EDV varable; VI Occlusion: no flow, lumen visihle, PSV
no flow, undetectable, ACI/ACC ratio to PSV not applicable, EDV not applicable

Results

Age analysis showed that men in this study were older than women. In addition to the resulix
for age and gender distribution, results were also obtained for the climeal and hochemwal

characteristics of the subjects by gender (Table 1).

In terms of gender distribution in the subjects studied, men were more Likely o have

elevated glycemia, increased triglycerides in the blood and HTA, while waen were more
. N ‘ W 1)

likely to have decreased HDL and increased waist circumference

ponents by gender distribution showed that among

Analysi number of MetS com \
e 32 had had all § components. For men, the

females 32 had 3 components, 17 had 4, and 4 fermales
figures were 43, 16 and 6 respectively (Fig. 1)

Ih‘ , " ‘ 9 ’N yl' | \ AN hY Ia\“‘\ \a“‘ (“ () (“‘
/ men Hn;l 36 2 A) l“ | ‘ T l /4 l Nee { (‘AI) "‘\“‘}\\(\d \\ l"\ "\i\ ‘“‘\‘m‘\@

in the number of MetS components (Fig. 2).
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Clinical and biochemical characteristics of the subjects by gender distriby~—~

Table 1 tion

[ Variables — | Wwomen Man

N i 53 65

Age (year) 61.62+9.62 62.5749.64

SBP (mmHg) 136.92+12.83 144.38+12.01

DBP (mmHg) 87.21+7.17 89.85+5.95

Waist circumference (cm) 99.27+8.32 97.28+7.94

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

Triglycerides, (mmol / L) 2.124+0.82 3.33+1.42

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

I U
OoOOO000

%z Women i 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 additionally
examined in subjects with different number of MetS components and with or without HTA
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 MetS
with HTA, and prevalence of CAD increased with increasing number of MetS components.

84
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PP ¥ f
&
" ’ ' 5

3 components 4 components S components

>

~

& Women Men

Figwre2  CAD prevalence by gender and number of metabolic syndrome
components

P PSS 57

$
-

3 components 4 components 5 components

® Without HTA With HTA

Figure 3  Prevalence of CAD in MetSsubjects by component number, distribution
with and without HTA
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Discussion k factors and is a worldwide phenomenong

' ' Jex of multiple ris .
o nogioe o C’On;[;d public health importance. According to current data from
of enormous SOCIOCCOUOH\IC

‘ : . 25% of the world population suffers from
numerous epideminIOT%;fcal ::::;::c:b:fult\'li(t)s exceeds 20% in persons over 20 years of age
metabolic syndrome: . pups' [3-8] Results of scientific studies showed a prevalence of
ot l:ﬂldic,: B and 28.7% in men [9]. In this study, the prevalence of CAD in
I\:rf;sq gﬁ gzel;d;r’ Jistribution was 33.96% for women and 36.92% for men, which is not much

different from previous studies.

Data from available literature and research conducted undoub.tefily Poipt to the asso'ciat'ion
of MetS with cardio and cerebrovascular risk [10]. But what 1s intriguing from a §cxent1ﬁc
and clinical point of view is the connection of the different components of MetS with CAD.
That is. whether they equally affect the occurrence of CAD or any of the components is
more sﬁongly 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 [9].
Results from other studies have shown an association of MetS and CAD and coronary heart
disease (CHD) [11]. The study investigated the association between MetS components and
carotid atherosclerosis and the impact of the number of MetS and HTA 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.VLMAX
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 Met§ 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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