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CAROTID IMT IN TYPE 2 DIABETIC PATIENTS:
A SURVEY ON FACTORS OF INFLUENCE
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Abstract: The study was aimed to determine factors of carotid intima-media
thickness (CIMT) in a population of patients with type 2 diabetes (T2D).

A survey was conducted on 370 patients (mean age 60.3 + 8.3 years and diabe-
tes duration 8.6 + 6.2 years) with T2D and coronary artery disease. Multivariate linear
regression analysis was built to define the factors of CIMT, when age, systolic and dia-
stolic blood pressure, weight, body mass index, waist circumference, glycaemia, urea,
creatinin, triglycerides, total cholesterol, LDL-, HDL-, and non-HDL-cholesterol were
put in a model.

Mean CIMT of 0.8992 + 0.1529 mm, and its maximal value of 0.9905 + 1.946
mm was detected in this study population. Regression analysis demonstrated that mean
and maximal CIMT were independently influenced by age, blood creatinin, diastolic
pressure and non-HDL cholesterol, as well.

The results have clinical value in defining target groups in patients with T2D
and arterial hypertension, higher non-HDL cholesterol and blood creatinin, and those-
that are older have a greater probability of detection of increased CIMT.
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Introduction

Diabetes mellitus (DM) has been recognized as an independent risk
factor for carotid artery disease in the general population [1]. Its onset in pts
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with DM is influenced by arterial hypertension, hyperlipidemia and inflamatory
biomarkers [2, 3].

The IRAS study defined postprandial glycemia as a risk factor for
carotid IMT in the non-diabetic population and hypercholesterolemia as a risk
factor for CIMT in diabetic pts [4, 5]. However, not many studies have dealt
with risk factors for carotid IMT value in pts with DM.

The study was aimed to determine factors of carotid intima-media thi-
ckness (CIMT) in a population of patients with type 2 diabetes (T2D).

Patients and methods

A survey was conducted on 370 patients (mean age 60.3 + 8.3 years and
diabetes duration 8.6 + 6.2 years) with T2D and coronary artery disease. The
study was carried out in the Vascular Lab of the University Cardiology Clinic,
Skopje, over the period 2005-2008. Type 2 diabetes was defined based on the
criteria of the International Diabetes Federation. Coronary artery disease in the
evaluated population is defined as symptomatic CAD, angiographically confirmed.

Evaluation for CARD was done by the HP Agilent S4500 ultrasound
system. CIMT was measured by B-mode ultrasound using a linear transducer
(7.5-10 MHz) and presented as the mean value of two measurements from both
sides of common carotid arteries. Carotid IMT was defined as the distance from
the leading edge of the first echogenic line to the leading edge of the second
echogenic line on the scans, with the first line representing the lumen-intimal
interface and the second line representing the collagen-containing upper layer of
the adventitia. IMT with a value equal to or great than 0.8 mm was defined as
increased IMT. The observer was blind to patients’ risk factors.

Standard laboratory tests were performed in the evaluated patients.
Blood pressure was measured with a standard sphygmomanometer in a sitting
position and presented as a mean value of two readings (in mmHg). Anthropo-
metric 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 with a plastic
tape meter at the level of the umbilicus and of the major trochanter.

Multivariate linear regression analysis was built to define the factors of
CIMT when age, systolic and diastolic blood pressure, weight, body mass index,
waist circumference, glycemia, urea, creatinin, triglycerides, total cholesterol,
LDL- ,HDL-, and non-HDL cholesterol were put into a model.
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Results

In the study population we found these estimated parameters (Table 1).
Table 1

Values of estimated risk factors

Parameters Mean. Std. Dev.
Sys.TA (mmHg) 144.26 19.56
Waist (cm) 96.97 8.00
Hip 52.96 6.43
High 169.07 7.59
Weight (kg) 82.38 12.61
BMI (kg/m2) 28.75 4.07
GL (mmol/L) 8.49 2.47
HOL. 5.39 1.37
HDL 1.05 0.44
NON.HDL 4.28 1.36
LDL 3.37 1.00
TR 1.98 1.04

We measured a mean value of CIMT (CIMTx) of 0.8992 + 1.529 mm,
and its maximal value (CIMTm) = 0.9905 + 1.946 mm (Figure 1).
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Figure 1 — CIMT values in study population
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Multiple regression analysis (shown in Table 2) demonstrated that mean

and maximal values of CIMT were independently associated with age (Figure
2), blood creatinin and diastolic pressure. Maximal value CIMT was influenced
by non-HDL cholesterol, also (Figure 3).

Table 2

Multiple regression analysis for factors of CIMT
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Figure 2 — Linear regression depenedence of CIMTm from age of pts
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Figure 3 — Linear regression depenedence of CIMTx from non-HDL cholesterol

Discussion

Previous studies referred to increased mean CIMT in the diabetic popu-
lation vs. those in the general population (Table 3). IRAS and ARIC studies
referred to CIMT value = 0.91 and 0.88 mm in populations with diabetes and
metabolic syndrome [6, 7]. These values are comparable with CIMT values
derived from our study.

Every change of blood creatinin value of 1 mmol/L is responsible for
increasing CIMT by 14%, according to our results. Patients with manifest nephro-
pathy were excluded from the study.

Some previous studies referred to the fact that carotid atherosclerosis is
more prominent in pts with early diabetic nephropathy and T2D [8-12]. Blood
creatinin value represents kidney function and its impairment. Diabetic nephro-
pathy even in an early phase is a marker for general atherosclerosis. Therefore
there is a connection with CIMT. Another explanation is that nephropathy and
carotid atherosclerosis share the same risk factors: arterial hypertension, which
is very frequent and a component of metabolic syndome. A third explananation
is that kidney impairment accelerates carotid atherosclerosis in the type 2 diabe-
tic population [13—15]. The most logical explanation is that increasing of CIMT
is a part of the process of atherosclerosis and could predict diabetic nephropathy
in its early phases.
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Table 3

Studies on CIMT in populations with T2DM and/or coronary artery disease

| Folsom | 263 (244 45+ 64 0.8498 + 0.0127 (0.7347 + 0.0098
272 57+8 0.890 + 0.00166
Wei 185 5448 0.84 +0.02 (0.73 + 0.01
271 51+10 1.004 + 0.0266
252 30+6 1.087 +0.0334
84 671 1.21 +0.04

44 70+ 8.9 1.28 +0.1447
70 58+ 11 0.74 + 0.0239
| Pujia | 54 54+ 10 0.765 + 0.0176
19 48+9 0.91 +0.0252
140 55+ 13 0.87 +0.0281

*Studies are meta-analysis for CIMT.

The Malmo study referred to age as an independent factor for increased
CIMT in the general population [16]. Studies of the influence of age on CIMT
in the diabetic population are lacking. Because of structural changes during
ageing, CIMT has been thickened in the older population. How important it is in
imparied gluco-metabolic conditions is not well understood. Ageing by one year
is responsible for an increase of CIMT by 15%, according to our results. The
systematic review by Brohall presents DM as an independent risk factor for
CIMT, which is equivalent to ageing by 10 years [17].

Our multivariate analysis reaveled non HDL-cholesterol and diastolic
blood pressure as independent risk factors for CIMT in the T2D population.
Arterial hypertension and hyperlipidaemia were defined as independent risk
factors for advanced carotid artery disease in T2D patients, earlier [18]. Sands
trial has shown vascular remodelling and CIMT thickening due to arteial hyper-
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tension and hyperlipidemia in the general population [19]. Our results confirm
the predictivity of these risk factors for CIMT in type 2 diabetic patients.

Conclusion

Our data revealed age, blood creatinin, non HDL cholesterol and diastolic
pressure as indepenedent risk factors for CIMT in the T2D population. The
results have clinical value in defining target subgroups in patients with T2D:
and arterial hypertension, higher non-HDL cholesterol and blood creatinin, and that
older ones to have a greater probability of showing symptoms of increased CIMT.
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Pesume

SAJEBEIYBAILETO HA KAPOTUTHATA UHTUMA-MEJINJA
KAJ MAIIMEHTUTE CO TUII 2 TMJABETEC:
IIOIIPEYHA CTYIUJA 3A ®PAKTOPUTE HA BIMJAHUE

bomescku M., CopadorHunu®

Meouyuncku ¢haxyaitieiti, Yrnusepuitielticka KIUHUKA 3a KapOuoiozuja,
Ckotije, P. Maxeoonuja

CrynujaTa mMaiie 3a Ies ofipefyBame Ha (pakKTOpU Ha PU3UK KOW BIIH-
jaaT Ha BpeHOCTA Ha 3ae0eNyBamkeTO Ha KapoTuaHaTa naTuMa-meauja (kKMM3)
Kaj maruenTute co tum 2 nujaberec (T21T).

Beme u3Befena nompeuyHa cryauja Ha 370 maumentn (cpefHa BO3pacT
60,3 + 8,3 roguHu U BpeMeTpame Ha aujaderec 8,6 + 6,2 roguHu). MynaTuBapu-
jaHTHa JWHEeapHa perpecroHa aHajam3a Oellle HampaBeHa CO e ja ce AeuHH-
paar ¢pakTopute Ha KMIM3 0TKaKo BO3pacTa, CHCTOIIHHOT U [IAjaCTOTHUOT KPBEH
MPUTHCOK, TE€XWHATA, UHACKCOT Ha TejlecHa Maca, 00eMOT Ha CTPYKOT, TJIUKe-
MHjaTa, ypeaTa, KpeaTHHHHOT, TPUTIUIEPHUANTE, BKYMHHOT Xosectepou, JIJI-
XIJI- n nHoH-X]1JI xonecTeponoT 6ea BHECEHU BO MOJIEIIOT.

Beme onpenena cpegna BpemHoct Ha KMIM3 opn 0,8992 + 0,1529 MM un
Hej3mHa MakcmMaiHa BpemHocT of 0,9905 + 1,946 MMm. Perpecnonara ananmsa ru
MIprKaka BO3pacTa, KpeaTHHUHOT, INjacTONHUOT NMPUTHCOK 1 HOH-XIJI xomecre-
pOJIOT 3a He3aBUCHU (pakTOpH Ha KVIM3.

PesynratuTe mMaaT KIMHAYKO 3HaYeHEe BO AC(UHUPAHETO Ha NEITHA
moTrpynu Ha manueHTH co T2]] m: aprepmcka XuWmepTeH3wja, BUCOK HOH-X[IJI
XOJIecTepos M KpeaTHHUH, KaKO W OHHE IOBO3PACHUTE KaJie IITO OYeKyBaMe I10-
rojieMa BepojaTHOCT 3a OffpelyBame Ha 3rojieMeHa BPeJJHOCT Ha 3a/e0eTyBambeTo
Ha KapoTHAHATa HHTUMa-Mefuja.

Kiyunn 360oposn: KMIM3, tun 2 nujaberec, KpeaTHHUH, Bo3pact, HOH- XJJI xonecrepout.
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Table 1. Values of estimated risk factors

Parameters

Sys.TA
(mmHg)

Waist (cm)
Hip

High

Weight (kg)
BMI (kg/m2)
GL (mmol/L)
HOL.

HDL
NON.HDL
LDL

TR

Mean.
144,26

96,97
52,96
169,07

82,38
28,75
8,49
5,39
1,05
428
3,37
1,98

Std. Dev.
19,56

8,00
643
7,59
12,61
4,07
2,47
137
0,44
1,36
1,00
1,04
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Figure 1. CIMT values in study population
I'padukon 1. Bpegaoctn Ha KUMT Bo ncnuryBHaTa MomyJamnyja

Table 2. Multiple regression analysis for factors of CIMT
Tabena 2. MynTuBapyjaHTHa perpecroHa aHaim3a 3a akTopy Ha
KUMT
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Figure 2. Linear regression depenedence of CIMTm from age of pts
I'pacukon 2. JluHeapHa perpecuoHa 3aBucHocT Ha Makc. KMMT opn

BO3pacTa Ha MMallUE€HTOT.
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Figure 3. Linear regression depenedence of CIMTx from non-HDL cholesterol
I'pacukon 3. JIuHeapHa perpecuoHa 3aBHCHOCT Ha CpefgHATa BPEAHOCT

KUMT op vHon-XIJI X0M€CTEPOTNOT.
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Tab6ne 3. Crynuu 3a kKIMT Bo nmonynarnuute co T2[IM n/nnn KAB
Table 3. Studies on CIMT in populations with T2DM and/or coronary artery
disease

263 (244)  45+64 0,8498+0,0127
0,7347+0,0098

272 57+8 0,890+0,00166

Wei 185 54-+8 0,84+0,02 (0,73+0,01

271 51+10 1,004+0,0266

252 30+6 1,087+0,0334

84 67+1 1,21+0,04

44 70+8,9 1,28+0,1447
70 58+11 0,74+0,0239
| Pujia |54 54+10 0,765+0,0176
19 48+9 0,91+0,0252
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Mohami 140 55+13 0,87+0,0281

5052 19-90

*Studies are meta-analysis for CIMT.

3apnedenyBameTo Ha KAPOTHAHATA HHTHMA-MeEMja Kaj NanHeHTHTe CO
Tin 2 qujaderec: [lonpeyna cryauja 3a pakTopuTe Ha BINjanue

Pesume

CrynujaTa mMarie 3a Iej ofipeyBamke Ha (pakKTopu Ha pU3UK KOU
BIMjaaT Ha BpEAHOCTA Ha 3a7ebelyBalkbeTo Ha KapoTUAHATa HHTHUMA-
Menmrja (KMUM3) kaj nanmenTuTe co tum 2 nujaderec (T2]0).

Bemre um3Bepmena mompedna crynuja Ha 370 mamueHTH (cpefgHa
Bo3pact 60,3 + 8,3 rommHE aHm BpeMeTpame Ha amjabGetec 8,6 + 6,2
roguau). MynTHUBapWjaHTHA JIMHEApHA pErpecHOHa aHajiu3a Oellle
HampaBeHa co IeJ Ha fAeuHupame Ha (akTopute Ha KMM3 oTkako
BO3pacTa, CHCTOJHUOT W JWjacCTOTHUOT KPBEH MPUTUCOK, TEKWHATA,
VMHJIEKCOT Ha TeJecHa maca, 00eMOT Ha CTPYKTO, IVIMKeMHjaTa, ypeara,
KPEaTHHUHOT, TPUIIMUEPUAUTE, BKYNMHUOT xosecrepod, JIIJI- XIJI- n
HOH-X[IJI xonecreponoT 6ea BHECEHH BO MOJIENIOT.

Beme oapenena cpepna Bpegnoct Ha KMMT op 0,8992 + 0,1529
MM U Hej3uHa MakcuMaiHa BpegHocT of 0,9905 + 1,946 mMm. Perpecuonara
aHaly3a T'M OpuKaxka BO3pacTa, KPEaTUHUHOT, AUjaCTOIHUOT IPUTHUCOK U
HOH-XIJI XonecTeponoT 3a He3aBUCHU (pakTopu Ha KMM3.

Pesynrature mMaaT KIMHUYKO 3HaUeHE BO JC(UHUPAKETO HA
LIEJIHU MOAIPryNy Ha nauueHTu co T2[] u: apTepucka XunepTeHsuja, BUCOK
HOH-XIJI xonecTepon W KpeaTUHUH, KAaKO M OHHME MOBO3PACHUTE Kajie
OoyeKkyBaMe IIOTOJieMa BEpOjaTHOCT 3a OfpelyBamke Ha 3rojieMeHa
BpEHOCTA Ha 3a7e0eyBalkbeTO Ha KapOTUIHATa MHTUMAa-Me/yja.
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