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TONLLUMHA WHTUMA-MELMA COHHbIX APTEPUN
B OTHOLLEHWWX K MAKTOPAM PUCKA
ONg UWEMWUYECKON BONE3HK CEPALA

MAHYEBA M.!, [IAJIJEOCKOBCKASI-MOPJAHOBA C.!, BOCEBCKH M. 1.2

I Cocyoucmas nabopamopus, Yuusepcumemckas KAUHUKA KAPOUOA02UU,
2 Meouyunckuii haxyasvmem, Yuueepcumem Ceamvix Kupunna u Megoous, Cronve, P.C. Maxedonus

Beedenue. Toawuna unmuma-meodua coHHbIx apmepuii npedcmaensiem coboii 080UHYI0 NUHEUHYI0 KAPMUHY,
usmMepsAemMyo 0m @HympeHHell N08ePXHOCIU UHMUMbL 00 HAPYICHOU NO8epxXHOCmU Meduu. M3meperue moauutsl
UHMUMA-MeOUa COHHbIX apmepuii ¢ NOMOWbI0 B-pexcuma yabmpaseyka nosgonsiem 00Hapylcumo panuue usme-
HeHus apmepuanvroil cmenku. Haweil 3adaueii 66110 uzmeperue moaujuHbl URMUMA-Me0Ua COHHbIX apmepuil
npu Manugecmuposanuu amepocKaepo3a u NOUCK C653U C CYUeCm8youumy paxmopamu pucka.

Mamepuanvt u memodst. B dannom kpocc-cekyuonnom uccaedoganuu npuHsiu yuacmue 657 nayueHmos
¢ 00KYMeHmMUpoBanHoll uueMu4eckoi 604e31ubi0 cepoya, us Hux 66, 1% cocmasasiu myxcuunvt (469 yenogek),
33,9% — xcenwgunvt (241 uenosex). Cpednuii 6o3pacm 6oavivix — 64,72 200a (55,6—73,8). Hamepenue moaugunvi
UHMUMA-MeOUa COHHbIX apmepuil (MAKCUMAAbHOU U cpeOHell) 8bINOAHAA0CH C HOMOWbIO B-pescuma yavmpasgyka
Ha NPOOOAbHOM Cpe3e, Ha MHOICECMBEeHHbIX ceeMeHmax be3 basulex, Ha ypoeHe o0uweil COHHOU apmepuu, ee
3a0Heil cmenku, ¢ 0beux cmopoH. MuoeoghakmopHbiil peepecCuoHHbLI AHAAU3 NO360AUNA OUECHUMb He3ABUCUMbLE
gaxkmoput 0451 MOAUUHBL URMUMA-MeOUa COHHbIX apmepuil, 8KA4as (pakmopsl pucka, 603pacm u noa.

Pesyavmamui. Cpednee 3nauenue MaKcumanbHoi MOAUUHBL UHMUMA-MEOUA COHHbIX apmepull cocCmasuao
0,96 mm (0,52—1,4), cpeonee 3nauenue cpeoneii moauuHvl UHMUMAa-meoua conHvlx apmepuii — 0,88 mm (Ou-
anason 0,61—1,15 mm), cpedunee cucmoauueckoe apmepuanvioe dagaerue — 133,21 mm pm. cm. (Ouanaszou
108,03—158,39). [losviuennas moauuna uHmumMa-meoua COHHbIX apmepuil eviseaenay 75, 7% 6oavhbix (502
yenogexa). OOHApYICEHO, MO KYPeHUe S8ASLeMCs He3a8UCUMbIM (PAKMOPOM PUCKA NOBbIULEHUS MOAUUHDL
UHMUMA-MeOUa COHHbIX apmepuii ¢ omHouienuem warncos 4,7 (95% AU 0,67—5,32), a caxaproeo duabema
¢ omHowenuem warcos 1,6 (95% AU 0,47—2,16).

Sakarouenue. Caxapubiit duabem u KypeHue He3a8UCUMO C8A3AHbL C NOBbIUEHUEM MOAUWUHbI UHMUMA-Me-
dua connvix apmepuil. Takoewvt npedéapumenvHoie pesysvmamsl Hayuonarvhoeo o6caedosanus 657 wenogek
¢ uwemu4eckoil 60ae3nbvio cepoud.

Karouesnte caosa: o6credosanue, moauwuna UHMUMAa-meoua COHHbIX apmepuii, B-pexcum yaompaszeykoeoeo
uccnaedosanus, haxkmopul pucka, uwiemu4eckas 601e3Hb cepoua.

BBEJEHWE SIBJISIETCS] 3HAYMMBIM TIPEAMKTOPOM BO3MOXKHBIX KO-

HMmemuueckast 6ose3ub cepaua (MbC) asiasercsa pOHapPHBIX COOBITUI [5].
BeIyIIeH MPUIMHON CMEPTH OT CEPACTHO-COCYINUCTHIX Lens nccnenoBanus — u3Meputb TYUM cOHHBIX ap-
3a00JICBaHUI M Cpeay BceX 3a00JIeBaHUU B IIEJIOM TEepHil M YCTAHOBUTH CBS3b C CYIICCTBYIOIINMHU (PaKTO-
[1, 2]. CaxapHBIif mTnabeT MpeAcTaBasIeT cCOO0M OINH paMu pucKa y TmaieHToB ¢ MaHudectupoBanHoit UBC.
13 HanboJlee pacIpoCTpaHEHHBIX (haKTOPOB PHCKA,
cesazanHbX ¢ MBC. K npyruM ¢akropam oTHOCATCA MATEPWAJbI U METOJbI
TUTICPXOJICCTEPOIEMUSI, apTepHaTbHasI TUIICPTCH3NS, .
oXupeHUe U KypeHue [3]. OU3AWNH UCCNEQOBAHUS

st 3a60J1eBaHNSI COHHBIX apTepUii (haKTOPBI pHCKa MBI IIpOBeH IOTIEPEYHOE UCCIICA0BAHME, BKITIOYAB-
te Xe, uto n it UBC [4]. Kak moka3an MeTtaaHaim3 mree 657 mmarmenToB. Kpureprem BKIIIOYEHUS B MICCIIE-
8 nccnemoBanuii, mpoeneHHbIi M.W. Lorenz, et al., JIoBaHUE Oblla paHee MOATBEPXKIEHHAasT KOPOHAPHOM
tonmuHa nHTuMa-mMenna (TUM) coHHBIX apTepuit anruorpadpueit UBC. UccnemoBanue nmpoBOIMIOCH
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B COCYIMCTOI JabopaTopui YHUBEPCUTETCKOMN KITH-
HuKM Kapauojorum (r. Cxkombe, P.C. MakemoHwus).
JlaHHbIe cOOMpaINCh B TeUeHUE 24 MecsIIeB, ¢ TTOIIN-
CaHHBIM MTH(POPMUPOBAHHBIM COTJIaCHEM MAIIMEHTOB.

(OAKTOPBI PUCKA
ITo kaxxmoMy MMaIMeHTY COOpPaHBI CICAYIOIINE
IaHHBIC: BO3PACT, MOJI U (GaKTOPHI pHCKa, TaAKHE KaK
apTepuaabHasI TUIICPTeH3NUS (OTIpeIesIeTCsI KaK CHCTO-
Jmaeckoe apTepuaiabHoe maBieHne (CAI) >140 Mum pT.
CT. WJI IIpHEM MAallMEHTOM aHTUTUTICPTCH3NBHOM Tepa-
ITHX ), TUTICPIUTTIACMUS (X0JIECTEPUH JIMIIOIIPOTCHUIOB
HU3KOH IUIOTHOCTH >2,8 MMOJIb/JI I TATIONIPOTCHOB
BBICOKOM TTOTHOCTH < 1,03 MMOJIB/JT, TPUTIIHIICPUIET
>1,7 MMOJIB/IT), CaXapHBIN OHA0ET C JICUCHUEM TIEPO-
pPaTbHBIMU TUITOTJIUKEMUYIESCKUMU CPEACTBAMU WU
WHCYJIMHOTepaIel, KypeHne, BKIIo4das TeKyIee mo-
TpebieHMe Tabaka, a TAaKKe OXKUPEHNE (OIpenessseTcs

KaK WHIEKC Macchl Teja >30 Kr/m2).

YNbTPA3BYKOBOE UCC/TEQOBAHME
COHHbIX APTEPUN

HccaenoBanme obmieit connoit aprepuu (OCA)
IIPOBOAMIIOCH C IMTOMOIIBIO B-pexkmMa yirbTpasByKa
C MCTIOJIb30BaHMEM JIMHeItHOTO 30Haa (7,5—10 MI'm),
IIPY 3TOM 30H]I PACITOJIATaJICS CTPOTO TIEPIICHINKYIISIP-
HO CTEHKE COCyIa, C YIJIOM MEXIY 30HAOM U CTEHKOU
cocyna MeHee 60° B IpOAOJIbHOM MTpoeKiuK. BpyuHyio
U3MEPSUIUMCH 3HaUeHUs MakcruMaibHolt TUM He MeHee
YeM B TpeX MecTaX, HamOoJIbIlIee IPUHUMAIOCH 3a 1Ie-
JIeBoe 3HaueHMe, a cpenHsist TUM paccumTheIBazach Kak
cpenHee 3HaueHue Bcex uaMepeHHbIX TUM c obeux
ctopoH (pwmc.). [IpoBoguiInCh UCCIenOBaHUS 3aTHEH
CTEHKM, KOTOpas SABISICTCS MPEOIIOUYTUTEIBHOMN IS
n3Mmepenust TUM, tak Kak oTpaxkaeT UCTUHHYIO OHUO-
JIOTUYIECKYIO TOJIINHY CTEHKH COCYIa, TOTAAa KaK M3Me-
PEHUS TIepeIHEN CTEHKH HE CTOJIb TOYHBI, ITOCKOIBKY
9XOTEHHOCTDH aIBCHTHIIMAJIBHOTO CJIOSI MAaCKHpPYET
00J1acTh pa3nesna MeXIy afBeHTULINeI 1 Meaueii. Ecan
y 3agHe# CTEHKH He OBIIO YeTKOM I'paHUIIBI KOMIUIEKCa
WHTHUMAa-MeINa, TO y IepeaHeil CTCHKI COHHOM apTepyun
MOxkHO n3Meputh TUM. N3mepeHuns oCylleCTBASUINCH
Ha HECKOJBKNX CBOOOIHBIX OT OJISIIEK CErMEHTAX,
o KpaiiHeit Mepe Ha 5 MM HIXe ondypkannm OCA,

12

C YeTKUM OTTpaHUYCHUEM WHTHUMEI
OT MeIWH Ha CeTMEHTe IIMHON He Me-
Hee 10 MM. OnTUMaNbHEBI TUaMeETp
CTeHKH M3MEPSIIA B KOHIIE AUACTOJIHI,
KOTIa apTepusi UMeeT HauMEHBITNMA
IuaMeTp, Tak Kak B cuctoiny TUM coH-
HBIX apTepuii yMeHbIIIaeTcs. B kauecTBe
noBbilieHHOW TUM CcOHHBIX apTepuit
npuHaTO 3HadeHne 0,9 Mm.

HN3mMmepeHns IIpOBOIMINCH B COOT-
BETCTBUM C peKOMeHIAIINIMU MaHTeli-
McKoro KoHceHcyca mo TUM coHHBIX
aprepuii u OJsIex [6].

CTATUCTUYECKWM AHANK3

JIJ1st OLIEHKM CBSI3U MEXIY KYpeHMEM, CaxapHbIM
nuabeToM, MeTabOJIMYECKUM CUHAPOMOM, TUIIEPIIU-
nuaeMUel, apTepruaJbHON TUIEPTEH3NEN U MOJIOM
c yBenmueHHOI TUM COHHBIX apTepuii UCTIOIb30BaICS
MHOTOMEPHBIN JIOTUCTUYECKUI perpecCUOHHBIN aHa-
ym3 SPSS 23 mrg Windows. PexxuM KoppeKTrupoBajcs
B 3aBUCHMOCTH OT BO3pacTa.

PE3YNbTATbl UCC/TELAOBAHUA

W3 657 nauueHToB 66,1% COCTaBISIN MY>XXYMUHBI
(469 uyenosek), 33,9% — xxeHmmHbI (241 yenoBek). OHU
OBLIH B BO3pacTe OT 55 mo 73 JeT, Co cpeaHNM BO3pa-
croM 64,72 rona. Ilosermennyro TUM cOHHBIX apre-
puii umenu 75,7% (502) 6oabHbIX. CpefHee 3HaUYEHUE
MakcuManbHoii TUM conHbIX apTepuii coctaBuiio 0,96
MM (0,52—1,4 MmMm), cpeaHee 3HaYeHUE cpeaqHero TUM
coHHbIX apTepuii — 0,88 mm (0,61—1,15 mm). Cpentee
CAJl — 133,21 MM pr. ct. (108,03—158,39 MM pT. CT.).
3uaueHuss TUM COHHBIX apTepuil IIpencTaBICHBI
B TabJ1. 1. BoJAbIIMHCTBO 00OCIeTOBAHHBIX MALIMEHTOB
SIBJISUTUCH KYPWJIBIINKAMA U UMEJIHN apTepUaTbHYIO

Tabmmya 1
3HaueHust TUM coHHbIX apTepuil B uccnepyeMon nonynsauum

3HayeHue CpefHee 3HaueHne JlnanasoH
CpenHee 3HayeHne 0,96 mm 0,52-14 MM
MakcuManbHoi TUM
CpenHee 3HayeHue 0,88 MM 0,61-115 MM
cpeaHen TUM
Cpentee CALL 133,21 MM prT. CT. 108,03-158,39 mm
pT. CT.
Tabmmya 2
(dakTopbl pucka B UccnefyeMoii nonynayum
(akTopbl pucka Konuuectso naumenTtos (%)
ApTepuanbHas runepTeHans 183 (278)
TnepannuoeMmus 151 (22.9)
KypeHue 204 (31)
CaxapHblit quaber 223 (339)
OxupeHme 151 (22,9)
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rurepTeH3no. MakTopsl puCcKa OTpaXXeHH! B TA0M. 2.

MHoromMmepHbI#i perpeccuoHHbit aHanu3 TUM
COHHBIX apTepHii M He3aBUCUMBIX (DAaKTOPOB PHCKA I10-
KazaJl, 9TO KypeHWE 1 caxapHBIi TMabeT IPeICTaBIIsSIIOT
c0001i He3aBUCUMBIC (PaKTOPHI PCKA, KOTOPHIC BIMSIOT
Ha noBblieHue TUUM conHbIX apTepuii. Hanboinee
3HAYMMBIM OTHOCHUTEILHBIM PUCKOM SIBIISICTCSI KypeHHE
c otHoueHueM mancos (O111) 4,7 (95% AN 0,67—5,32)
U caxapHblii nuader ¢ OI 1,6 (95% AU 0,47—2,16).

OBCYXAEHUE

THUM coHHBIX apTepuii — MapKep aTepOCKIEPOTHU-
YeCKOT0 MPOoIecca He TOJIBKO B COHHBIX apTePUsX, HO 1
B KOPOHAPHBIX apTEePUSIX, a0PTE M apTEPUSIX HIKHIX
koHeuyHocTeil. U3mepenue TUUM cOHHBIX apTepuii
IOJIKHO TIPOBOIMTHCS PETYJISIPHO IJISI OIIPEIeIICHMUS
TeHEepaJIn30BaHHOTO aTEPOCKIIepO3a Y KaXIoro oec-
CUMIITOMHOTO B3pPOCJIOTO TallieHTa C YMEPEHHBIM
PUCKOM CEPICIHO-COCYIUCTHIX OCIOKHEHU 110 IIKAJIe
SCORE unm y 601bHBIX ¢ apTepUabHOM TUTIEPTEH3MEH
C 1IEJIBIO BEIIBICHUS OCCCUMIITOMHOTO ITOBPEKICHMUS
opraHos [7, 8].

B mcciaemoBaHUM, aHATU3UPYIOMIEM CBSI3b MEXIY
apTepuaibHbIM AaBiaeHueM U TUUM COHHBIX apTepui,
Multi-Ethnic Study of Atherosclerosis (MESA), BKiTfo-
qaromeM 6606 mameHToB, MHOTOMEPHBIE pErpeccu-
oHHble MoAeau TUM coHHBIX apTepuil 1 (PaKTOPOB
pucka @paMUHTEMA ITOKA3aJIH, YTO BCe (haKTOPHI PHICKA,
KpoMe KypeHUsI, TOCTOBEPHO CBSI3aHBI C ITOBHIIIICHUEM
THUM connbix aprepuii. M3 Bcex accoMMpPOBaHHBIX
dakropoB pucka CAJl nMeno HamboJiee 3HAYUMBII
Koa(puumeHT Koppesunu co cpenHeit TUM 3anHeii
crenku (B=0,161, p<0,001) [9].

B ananmuse 14 KoropTHEIX nccaenoBanuii X. Wang,
et al., BkaouaBmeM cymMmmapHo 59 025 manmeHTOB,
oOBeIMHEHNE OBYX, TPEX MJIM YeThIpeX (pakTopoB
pHCKa MO3BOJWIO cAeaaTh BbIBOMA, YTO TUM cOHHBIX
apTepUii IeICTBUTEIILHO MOBHIIIAJIACH C YBEIMICHUEM
KomaecTBa (hakTopoB pucka. [armeHTs ¢ oqHIM (pak-
TOpPOM pucKa UMeIn 0ojee Bhicokoe 3HaueHue TUM
COHHBIX apTepHil B OTIIMYME OT TeX, Y KOTO He OBLIO
(dakTOpoB pucka: cpeaHsis pasHuia cocrasmia 0,026
MMm (95% AN 0,022—0,030). ¥V nui ¢ AByMsI, TpeMs
WU 4eThIpbMs (pakTOpamu pucka yeenmuenue TUM
coHHbIX aptepuii — 0,052 mm (95% AU 0,048—0,056),
0,074 mm (95% AN 0,069—0,079) n 0,114 mm (95% AN
0,103—0,124) cooTBeTCTBEeHHO. B rpymimax, rue y mamm-
€HTOB IPHUCYTCTBOBaIO moBEIIeHHOe CAJl, MMEHHO
OHO BHOCWJIO HAaMOOJIBIIINI BKJIAA B CTETICHb PA3BUTHS
arepockieposa [10].

B nByx uccinegoBaHusix, B Koropbeix M. Bosevski, et
al. aHaTM3UPOBAIIU CBSI3b MEXKJIY CaXapHBIM IMa0eTOM

u TUM coHHBIX apTepuii, aBTOpPbI MOKa3ajau, 4YTO
TUTIepTIMKeMus (M3MepsieMast KaK YPOBEHb TTTIOKO3EI
B KpoBHU Harowak win HbA, ) ABisercsa He3aBUCUMBIM
¢akTopom pucka nosbieHuss TUM coHHBIX apTepuii
y TTallMEHTOB C caxapHbIM nuabetoMm 2 Tuma [11, 12].
Ot ucciaenoBanusa IRAS mmpogeMoHCTpUpOBaIN, 9YTO
MAIMEeHTH ¢ JaHHBIM 3a00JIeBaHUEM NMEIOT OoJiee BbI-
cokoe 3HaueHue T M coHHBIX apTepuii IO CpaBHEHUIO
C TEMU, y KOTO caxapHOTo nrabera HeT. B momynsiunm
nporpeccupoBane TYUM COHHBIX apTepuil COCTaB-
nstet 0,05—0,07 MmM/TOmI, B TO BpeMsI KaK B TIOITYJISIIINT
y OOJILHBIX caXapHBIM OTUA0CTOM 2 THIIA TIPOIPECCH-
poBanue TUM COHHBIX apTepuii IIPOUCXOOUT BIABOE
owicTpee — 0,1 mM/Tox [13].

Jloka3zaHO, 4TO KypeHUE SIBISCTCS OTHUM U3 OC-
HOBHBIX (DAKTOPOB pPUCKa Pa3BUTHS aTepOCKIEPO3a.
Hosgeiimee KoropTHOe HCClIeI0BaHNe, IpoBeneHHOe H.
Kiriyama, et al., Bkirouasiee 1209 malmeHTOB U IIpei-
craBiieHHoe Ha KoHrpecce ESC B 2019 1., moka3saio,
yto 3HaueHre T M coHHBIX apTepuii HE OTJIMYAJIOCH
MEXIy KypPUIbIINKAMA U HEKYPSIINMHA ITallieHTaMM.
OnHako cKopocTb yBeamdeHust 3HaueHuss TYUUM cOHHBIX
apTepuii ObUIa BBILIEC Y KYPUJIBIIMKOB crapiie 60 et
[14]. B mmonmyIsiinoHHOM KOTOPTHOM HCCJIETOBAHUU
ARIC, Bxmouasmrem 12 953 mmamenTa, q1oKazaHa IIpod-
HasI CBSI3b MEXKITy aKTUBHBIM KypeHUEM U YBEITMICHUEM
THUM connbix apTepuii. UHTEepecHBIM (PaKTOM SIBUJIOCH
TO, YTO TaKXKe MACCHMBHOE KypeHHE CBI3aHO C YBEIH-
yenneM TUM [15]. OTMeTM, YTO MBI He BKJIIOYAIN
TMacCHBHOE KypeHWE B HAIIl OIIPOC.

B nomntepeunoM nccnenoBannu X. Chi, et al., ¢ BKimio-
yeHneM 1044 maumeHToB, MPOJEeMOHCTPUPOBAHO, UTO
ypoBeHb CAJl B coueTaHUM ¢ KypeHUEM, YPOBHEM
IJIIOKO3bl KPOBU HATOIIAK U CTApEHUEM — 3HAUYMMBbIE
(hakTOPHI pa3sBUTHSI aTEPOCKICPO3a COHHBIX apTepuid
y TMAlIMCHTOB C 3CCEHIMABHON rumnepreHsneii. Ky-
peHue 6bUIO co 3HauuteabHbIM OL 4,072 (95% AU
1,466—11,310), uTo coBIamaeT ¢ pe3yabTaTaMK HAIIETO
nccnenoBanus [16].

M3l IpeACTaBUIA MPEABAPUTEILHBIC PE3YIbTaThl
HanuoHanbHOTO 00C/ienoBaHUSI MO CKPUHUHTY 3a00-
JIEBaHWI COHHBIX apTepuit. MOXHO ceslaTh BEIBO, YTO
IradeT M KypeHNe He3aBUCHMO CBSI3aHBI C IIOBBIIIICHM -
em TUM connsbix aprepuii. Usmepenne TUM coHHBIX
apTepuii TOJXHO IIPOBOIUTHLCS PETYISIPHO C IIENIBIO
BBISIBIICHUS TeHEPAJIN30BaHHOTO aTEPOCKIIEpO3a 1 CBO-
€BPEMEHHOII OCTAHOBKHU €T0 IPOTPECCUPOBAHUS TIPU
COOTBETCTBYIOIIEM JIeUeHUN (HAaIIpUMeEp, aHTUTUTICP-
TEH3WUBHBIMH IIpeTiapaTaMy, aHTUINAOCTUKAMM).

Kongpauxm unmepecoe omcymcmeyem.
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CAROTID INTIMA MEDIA THICKNESS IS IN A RELATION
TO RISK FACTORS FOR CORONARY ARTERY DISEASE

MANCHEVA M.1, PALJOSKOVSKA-JORDANOVA S.1, BOSEVSKI M.!.2

! Vascular Laboratory, University Clinic of Cardiology,
2 Faculty of Medicine, University “Ss. Cyril and Methodius”, Skopje, R.N. Macedonia

Introduction. Carotid intima-media thickness (CIMT) is a double line pattern measured from the lumen-
intima to media-adventitia interface. Measuring CIMT with B-mode ultrasound can detect early arterial wall
changes. We aimed to measure CIMT in manifested atherosclerotic disease and find a relation to present risk
factors.

Material and methods. This cross sectional study included a population of 657 patients, with documented
coronary artery disease (CAD), 66, 1% were men (469 pts), 33,9% were women (241 pts). The mean age of patients
was 64,72 years (55,6—73,8). The measurement of CIMT (maximal and mean) was performed with B-mode
ultrasound, on longitudinal view, on multiple plaque-free segments at the level of common carotid artery, on the
far wall, on both sides. Multivariate regression analysis was done to estimate independent factors for CIMT,
when risk factors, age, and sex included in analysis.

Results. The mean value of maximal CIMT was 0,96 mm (0,52—1,4), mean value of mean CIMT was 0,88
mm (range 0,61—1, 15) and mean systolic blood pressure of 133,21 mm Hg (108,03—158,39) was found. Increased
CIMT was found in 75, 7% of patients (502 pts). Smoking was found as an independent risk factor for increased
CIMT with odds ratio (OR) 4,7 (95% CI; 0,67—5,32) and diabetes mellitus with OR 1,6 (95% CI; 0,47—2,16).

Conclusion. Diabetes and smoking are independently related to increased CIMT. These are preliminary
results of National survey on 657 pts with coronary artery disease.

Key words: survey, carotid intima-media thickness, B-mode ultrasound, risk factors, coronary artery disease.

INTRODUCTION

Coronary artery disease (CAD) is the leading cause
of cardiovascular mortality and among all other discases
[1, 2]. Diabetes is one of a common risk factors associated
with CAD. Other factors include, hypercholesteraemia,
arterial hypertension, obesity, and smoking [3].

Carotid artery disease (CARD), shares same risk
factors as those with CAD [4]. CIMT is a powerful
predictor of future coronary events as the meta-analysis
of 8 observational studies performed by Lorenz, et al. [5].

We aimed to measure CIMT and find the relation
to present risk factors in patients with manifested
coronary artery disease.

MATHERIAL AND METHODS

STUDY DESIGN

We performed cross-sectional study that included 657
patients. Inclusion criteria for the study was previously
confirmed coronary artery disecase (CAD) with coronary
angiography. The study was performed at University
Clinic of Cardiology, Vascular Lab, Skopje, R.N.
Macedonia. The data were collected for a period of 24
months, with signed informed consent by patients.

RISK FACTORS

For each patient were collected the following data:
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age, gender and risk factors such as arterial hypertension
(defined as systolic blood pressure (SBP) >140 mm
Hg or antihypertensive treatment), hyperlipidemia
(LDL cholesterol >2,8 mmol/L; HDL <1,03 mmol/L;
tryglicerides >1,7mmol/L), diabetes, treated by oral
hypoglycemic agents or insulin therapy, smoking —
including current tobacco users and obesity (defined as
BMI >30 kg/m?2).

CAROTID ULTRASOUND

The examination of the common carotid artery
(CCA) was performed with B-mode ultrasound
using a linear probe (7,5—10 MHz), with probe
positionated strictly perpendicular to the vessel wall,
with angle between the probe and vessel wall smaller
than 60° ,on longitudinal view. The measurements were
performed manually, measuring values of maximal
IMT, at least 3 values, the highest was taken as a target
value and mean IMT, as a mean value of all measured
IMT value, on both sides (Fig.). The measurements
were performed at far wall, that is the recommended
one for IMT measurements because it represents
the true biological thickness of the vessel wall, whereas
the measurements at the near wall are not so exact
because the echogenicity of the adventitial layer
is masking the adventitial-medial boundary. If there
was no clear boundary of intima-media complex at the
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far wall, the near wall CIMT value
was noticed. The measurements were
done at multiple plaque free segments,
at least 5 mm below the end of CCA,
with clear intimal and medial layers
demarcated, at length of at least 10 mm
straight arterial segment. The optimal
diameter of the wall was measured
at end-diastole, when the artery
has the smallest diameter, because
at systole the CIMT is thinning. As an
increased CIMT was taken the value
of 0,9 mm.

The measurements were done following
the recommendations of Mannheim Carotid Intima-
Media Thickness and Plaque Consensus [6].

STATISTICAL ANALYSIS
Multivariate logistic regression analysis was used with
SPSS 23 for Windows, to estimate the relation between
smoking, diabetes, hyperlipidemia, arterial hypertension,
obesity diabetes and sex with increased CIMT. The mode
was age adjused.

RESULTS

From the total number of 657 patients, 66,1% were
men (469 pts), 33,9% were women (241 pts). They were
aged between 55—73 years, with mean age of 64,72 years.
Increased CIMT had 75,7% (502) of patients. The mean
value of maximal CIMT was 0,96 mm (0,52—1,4 mm),
the mean value of mean CIMT was 0,88 mm (0,61—1,15
mm). Mean SBP was 133,21 mm Hg (108,03—158,39
mm Hg) (Table 1). Most of the patients in the survey
were smokers and have arterial hypertension (Table 2).

Multivariate regression analysis of CIMT
and independent risk factors showed that smoking
and diabetes are independent risk factors that had
influence to increasing CIMT. Smoking has the most
significant relative risk, with OR 4,7 (95% CI; 0,67—
5,32) and diabetes with OR 1,6 (95% CI; 0,47—2,16).

DISCUSSION

CIMT is a marker of atherosclerotic process not only
in carotid arteries, but in coronary arteries, the aorta
and lower limb arteries too. The measurement of CIMT
should be done routinely for discovering generalized
atherosclerosis in every asymptomatic adult at moderate
risk for CVD according to SCORE or hypertensive patients
for discovering asymptomatic organ damage [7, 8].

Instudiesanalyzingthe relation between blood pressure
and CIMT, the Multi-Ethnic Study of Atherosclerosis
(MESA) with 6606 patients included, multivariate
regression models of CIMT and Framingham Risk
Factors showed that all risk factors, except smoking were
significantly associated with increased CIMT. From

all risk factors associated, systolic blood pressure had
the most significant correlation coefficient with mean
far wall IMT (B=0.161 p<0.001) [9].

In the analysis of Wang, et al. of 14 cohorts with 59
025 patients included, where clustering of two, three
of four risk factors, concluded that CIMT did increase
with the number of risk factors present. Compared
to those with no risk factors, those with one risk factor
had a higher common CIMT-mean difference 0,026
mm (95% CI; 0.022—0.030). For those with two, three
or four risk factors, the increase in common CIMT was
0,052 mm (95% CI; 0,048—0,056), 0,074 mm (95% ClI,
0,069—0,079) and 0,114 mm (95% CI; 0,103—0,124),
respectively. In the clusters where the elevated systolic
blood pressure was present, contributed most to the
extent of atherosclerosis [10].

In studies analyzing the association between diabetes
mellitus and CIMT, two studies performed from
Bosevski, et al. at showed that hyperglycemia (measured
as fasting blood glucose or HbA, ;) was independent
risk factor for increased CIMT in patients with type 2
diabetes mellitus [11, 12]. In IRAS study the data showed
that patients with type 2 diabetes mellitus are with
higher value of CIMT versus non-diabetics. In general
population the progression of CIMT is 0,05—0,07 mm/
annually, while in type 2 diabetic patients population

Table 1
Values of CIMT in a study population

Mean value Range
Mean of the Max IMT 096 mm 052-14 mm
Mean of the Mean IMT 0,88 mm 0,61-115 mm
Mean SBP 13321mm Hg  : 108,03-158,39 mm Hg

Table 2
Risk factors in a study population

Risk factors Pts (Percentage)
Arterial Hypertension 183 (27.8)
Hyperlipidemia 151 (22,9)
Smoking 204 (31)
Digbetes 223 (339)
Obesity 151 (22.9)
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the progression of CIMT is twice as rapidly — 0,1 mm/
annually [13].

Smoking has been proved as a major risk factor
for atherosclerosis. The newest cohort study performed
by Kiriyama, et al. with 1209 patients, presented at ESC
Congress 2019, showed that the value of CIMT didn't
differ between smokers and non-smokers, but the rate
of increased value of CIMT was higher in smokers over
60 years old [14]. In ARIC population based cohort study,
with 12 953 patients included, the strong relationship
between active smoking and increased CIMT was
proved, but interesting fact was that also passive smoking
exposure is related to greater IMT [15]. We did not
include a passive smoking in our survey.

In the cross-sectional study Chi, et al., with 1044
patients included, was shown that SBP in a combination
with smoking, fasting blood glucose and ageing
were significant factors for carotid atherosclerosis
in patients with essential hypertension. Smoking was
with significant OR: 4,072 (95% CI; 1,466—11,310),
similar with the results from our study [16].

We presented a preliminary results from National survey
on Screening for Carotid artery disease. We can conclude
that diabetes and smoking are independently related
toincreased CIMT. The measurement of CIMT should be
done routinely for discovering generalized atherosclerosis
and stopping its progression with appropriate treatment
(such as antihypertensive drugs, antidiabetics).
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JINTEPATYPA/REFERENCES

1. Disease GBD, Injury I, Prevalence C Global, regional,
and national incidence, prevalence, and years lived
with disability for 310 diseases and injuries, 1990—2015:
a systematic analysis for the Global Burden of Disease
Study 2015. Lancet. 2016; 388: 10053: 1545—1602. doi:
10.1016/S0140—6736(16)31678—6.

2. Wong ND Epidemiological studies of CHD and the
evolution of preventive cardiology. Nat. Rev. Cardiol.
2014; 11: 5: 276—289. doi: 10.1038/nrcardio.2014.26.

3. Mehta PK, Wei J, Wenger NK Ischemic heart dis-
ease in women: a focus on risk factors. Trends Car-
diovasc. Med. 2015; 25: 2: 140—151. doi:10.1016/j.
tcm.2014.10.005

4. Bosevski M, Borozanov V, Georgievska—Ismail L Influ-
ence of metabolic risk factors on the presence of carotid
artery disease in patients with type 2 diabetes and coro-
nary artery disease. Diab. Vasc. Dis. Res. 2007; 4: 1:
49—52. doi:10.3132/dvdr.2007.006.

5. Lorenz MW, Markus HS, Bots ML, et al. Prediction

10.

11.

12.

13.

14.

of clinical cardiovascular events with carotid intima-
media thickness. A systematic review and meta-anal-
ysis. Circulation. 2007; 115: 4: 459—467. doi: 10.1161/
CIRCULATIONAHA.106.628875.

Touboul PJ, Hennerici MG, Meairs S, et al. Mannheim
carotid intima-media thickness and plaque consensus
(2004—2006—2011). An update on behalf of the adviso-
ry board of the 3rdand 4th watching the risk symposium
13th and 15th European Stroke Conferences, Mannheim,
Germany, 2004, Brussels, Belgium, 2006, and Ham-
burg, Germany, 2011. Cerebrovasc. Dis. 2012; 34: 4:
290-296. doi: 10.1159/000343145.

Greenland P, Alpert JS, Beller GA, et al. 2010 ACCF/
AHA Guideline for assessment of cardiovascular risk
in asymptomatic adults. J. Am. Coll. Cardiol. 2010; 56:
25: 50—103. doi: 10.1016/j.jacc.2010.09.001.

Mancia G, Fagard R, Narkiewicz K, et al. 2013 ESH/
ESC Guidelines for the management of arterial hy-
pertension. Eur. Heart J. 2013; 31: 7: 1281—1357. doi:
10.1097/01.hjh.0000431740.32696.cc.

Polak JF, Szklo M, O'Leary DH Associations of coro-
nary heart disease with common carotid artery near
and far wall IMT: the multi-ethnic study of atheroscle-
rosis. J. Am. Soc. Echocardiogr. 2015; 28: 9: 1114—1121.
doi:10.1016/j.ech0.2015.04.001.

Wang X, Dalmeijer GW, den Ruijter HM, et al. Clus-
tering of cardiovascular risk factors and carotid intima-
media thickness: The USE-IMT study. PLoS ONE.
2017; 12: 3: 173393. doi: 10.1371 /journal.pone.0173393.

Bosevski M Carotid artery disease in diabetic patients.
Pril. (Makedon. Akad. Nauk. Umet. Odd. Med. Nau-
ki). 2014; 35: 3: 149—161.

Bosevski M, Stojanovska L Progression of carotid-ar-
tery disease in type 2 diabetic patients: a cohort pro-
spective study. Vasc. Health Risk Manag. 2015; 11:
549—553. doi:10.2147/VHRM.S79079.

Wagenknecht LE, Zaccaro D, Espeland MA, et al. Dia-
betes and progression of carotid atherosclerosis. The in-
sulin resistance atherosclerosis study. Arteriosclerosis,
Thrombosis, and Vascular Biology. 2003; 23: 6: 1035—
1041. doi:10.1161/01.ATV.0000072273.67342.6D.
Kiriyama H, Kaneko H, Itoh H, et al. Effect of ciga-
rette smoking on carotid artery atherosclerosis: a com-
munity-based cohort study. Heart Vessels. 2020; 35: 1:
22-29. doi: 10.1007/s00380—019-01455-5.

. Howard G, Burke GL, Szklo M, et al. Active and pas-

sive smoking are associated with increased carotid wall
thickness. The atherosclerosis risk in communities
study. Arch. Intern. Med. 1994; 154: 11: 1277—1282.

. Chi X, Li M, Zhan X, et al. Relationship between carot-

id artery sclerosis and blood pressure variability in es-
sential hypertension patients. Comput. Biol. Med. 2018;
92:73—77. doi:10.1016 /j.compbiomed.2017.03.012.

Appec s KoppecrnoHAeHUMn:
MapwisiH boceBcky
E-mail: marijanbosevski@yahoo.com

16

Correspondence to:
Marijan Bosevski
E-mail: marijanbosevski@yahoo.com



