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Increased mean carotid intima media thickness in
type 2 diabetes mellitus patients with non-blood
pressure component metabolic syndrome:

A preliminary report
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have greater carotid intima media thickness and syndrome, type 2 diabetes mellitus

they are at risk for generalized atherosclerosis.

This study aimed to compare the thickness of DOI: 10.4103/0973-3930.50710

carotid artery intima media in type-2 diabetes
mellitus patients with and without nonblood

pressure component metabolic syndrome. Introduction
SETTINGS AND DESIGN: This was a comparative
observational study conducted in the Departments Measurement of carotid intima media thickness

of Pharmacology and Physiology in the College
of Medicine, Al-Mustansiriyia University in
cooperation with Baghdad Teaching Hospital. . ) 2] .
MATERIALS AND METHODS: Forty-six diabetic early cardiovascular disease."” In type-2 diabetes
patients of both sexes with systolic blood pressure mellitus (T2DM), carotid IMT is significantly higher

(IMT) using high-resolution B-mode ultrasonography
is a noninvasive, well validated method to assess

< 130 mm Hg and diastolic blood pressure < than in corresponding healthy, age- and sex-matched
85 mm Hg were subjected to high resolution nondiabetic subjects.’*

B-mode ultrasonography of the common and

internal carotid arteries. Patients were grouped Hypertension, duration of diabetes, hyperglycemia,
into those without metabolic syndrome (Group 1) and dyslipidemia are associated with IMT and have

and with nonblood pressure component metabolic
syndrome (Group ). STATISTICAL ANALYSIS:
The two-tailed unpaired Student’s t-test was used
in this study. RESULTS: Significantly high mean
thickness was observed in the common carotid

been identified as significant risk factors for stroke.
Increased IMT is associated with increased risk of stroke!”!
as well as the risk of incident stroke.®! Common carotid
artery IMT in patients with diabetes and acute stroke is

intima media (0.824 + 0.155 mm) but not in significantly greater than in stroke-free patients with
the internal carotid arteries in group Il patients diabetes.”! Earlier studies showed that insulin resistance,
compared to group | patients (0.708 + 0.113 an important feature of metabolic syndrome in T2DM,
mm). Group |l also had a significant number did not correlate with IMT.®% Hassinen et al. later found
of patients with increased lesion intima media that after adjustment of other risk factors, the increase
thickness (= 1.1 mm). Conclusion: The greater in carotid IMT was greater in elderly women who

carotid intima media thickness observed in type
2 diabetes mellitus patients is related to the
metabolic syndrome even in the absence of the
blood pressure component.

developed metabolic syndrome than in those who did
not. Bertoni et al. found that the nonglucose component
of metabolic syndrome did not correlate to increased
IMT."™ Moreover, reducing the systolic blood pressure to
<115 mm Hg in type-2 diabetes mellitus patients resulted
in the regression of carotid IMT.'¥
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Box 14132, Baghdad — Iraq. E-mail: alnimermarwan@ymail.com This study aimed to demonstrate the association of
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increased carotid artery IMT with nonblood pressure
component metabolic syndrome in T2DM patients.

Materials and Methods

Subjects in this investigation were recruited from the
vascular Doppler unit in Baghdad Teaching Hospital
during the year 2005. An independent scientific
committee revised and approved the study protocol and
the information to be provided to the patients. Subjects’
written consent was obtained prior to their enrollment
in the study. The criterion of inclusion was T2DM.
Patients were excluded if they had any previous history
of ischemic stroke, hypertension, familial hyperlipidmia,
history of angina, myocardial infarction, angioplasty,
congestive heart failure, atrial fibrillation coronary
bypass, carotid or peripheral vascular surgery, or renal
insufficiency. Patients receiving oral hypoglycemic
agents, antihypertensive (angiotensin-converting
enzyme inhibitors or angiotensin receptor Il antagonists)
and antiplatelet were not excluded from the study:.

A total number of 46 subjects (21 females and 25 males)
aged 45 to 77 years were able to comply with the study
protocol.

Each patient was clinically examined at the time
of initiation of the study. Three blood pressure
measurements were taken on the right arm using an
appropriately sized cuff with the subject in the seated
position. Mean values were taken of the second and
third blood pressure readings. Patients with systolic
blood pressure < 135 mm Hg and / or diastolic blood
pressure < 80 mm Hg were included in the study.
Anthropometric measurements of body weight (kg)
and height (m) were done. Body mass index (BMI) was
calculated using Quetlet’s index. Biochemical analysis
included fasting plasma glucose, triglycerides, and high
density lipoproteins.

Subjects were categorized as having nonhypertensive

components of metabolic syndrome when they had at

least three of the following criteria:™™

* Body mass index (BMI) = 30 kg/m?

* Fasting plasma glucose = 110 mg/dL

* Fasting plasma triglycerides (TG) = 150 mg/dL

* High density lipoprotein (HDL) < 40 mg/dL (men)
and < 50 mg/dL (women)

Accordingly, the subjects were assigned to two groups:
* Group I (eight females and nine males): diabetic
patients without metabolic syndrome
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* Group II (13 females and 16 males): diabetic patients
with nonblood pressure component metabolic
syndrome

Ultrasonography was performed with B-mode images of
a high-resolution ultrasound scanner equipped with a
7 MHz linear array transducer. Anterior, antero-lateral,
and postero-lateral projections were used to obtain
images of the left and right common and internal carotid
arteries.

Arterial diameter and IMT measurements were done
three times for each artery at each site. The average of
three measurements of each cartotid artery diameter
or IMT was taken; the coefficients of variation of these
measurements ranged from 1.5 to 2.3%.

Statistical analysis

The results are presented as absolute number, percent,
median, range, and mean + SD. The data have been
analyzed by using unpaired, two-tailed Student’s t-test
taking P < 0.05 as the lowest limit of significance.

Results

Group II have significantly (P < 0.001) high BMI (31.55
+ 3.066, n =29 vs 2749 + 1.19, n = 17), nonsignificant (P
> 0.05) increases in fasting serum triglycerides (215.1 =
69, n =29 vs 176 £ 105.4, n =17), and significant (P < 0.05)
decreases in high density lipoprotein (32.8 £ 7.2, n =29
vs 39.9 £12.1, n=17) than group I patients [Table 1]. No
significant differences were observed between group
I and II patients in their fasting plasma glucose levels
(143.6 £ 13.5, n = 17 vs 143.8 £ 15.3, n = 29 respectively)
[Table 1]. However, group II patients have significantly
(P <0.02) longer duration of T2DM (13.72 £ 4.8, n =29 vs
10.52 £ 3.87, n =17 respectively). The number of smokers
was higher in group II than in group I. Common and
internal carotid arteries diameters were not significantly
different in the two groups [Table 2]. Mean common
carotid IMTs (left, right, or both) but not internal carotid
artery thicknesses were significantly greater in group II
patients compared to group I patients [Table 2]. Group
II had a significant number of patients with increased
lesion IMT (= 1.1 mm) [Table 3].

Discussion

Type 2 diabetes mellitus patients with nonblood
pressure component metabolic syndrome have
significant greater mean common carotid IMTs
than those who are free from metabolic syndrome.
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Table 1: Characteristics of the study participants

Group | Group Il
(n=17) (n=29)
Sex
Male 9 16
Female 8 13
Age (year)
Male 51 (45-60) 57.5 (49-68)
Female 50 (40-60) 57 (51-77)
BMI (kg/m?)
Male 27.6 (23.2-29.2) 30.4 (27.4-37.7)
Female 28.05 (23.4-29.4) 31.2 (27.3-40)
Total 28.0 (23.2-29.4) 31 (27.3-40)
Fasting plasma
TG (mg/dL)
Male 120 (100-316) 214 (150-300)
Female 133 (100-477) 170 (130-367)
Total 123 (100-477) 200 (100-367)
Fasting plasma
HDL (mg/dl)
Male 36 (29-50) 33 (20-48)
Female 40.5 (26-69) 30 (25-48)
Total 36 (26-69) 30 (20-48)
FPG (mg/dL)
Male 140 (128-160) 135.5 (122-183)
Female 143.5 (130-177) 146 (129-170)
Total 142 (128-177) 144 (122-183)
Duration of
diabetes (year)
Male 9 (6-18) 14.5 (7-20)
Female 9.5 (6-15) 12 (8-27)
Total 9 (6-18) 13 (7-27)
Smoking (No.)
Male 3 11
Female 1 4
Total 4 15

The results are expressed as median (range); TG: Triglycerides, HDL: High
density lipoprotein, FPG: Fasting plasma glucose

Table 3: Number (percent) of cases with increased lesion intima
media thickness (> 1.1 mm)

Group | Group Il
(n=17) (n=29)
Right CCA 1 (5.9%) 1(3.4%)
Left CCA 0 5(17.2%)*
Right ICA 0 0
Left ICA 0 1(3.4%)

*P < 0.05; CCA: Common carotid artery; ICA: Internal carotid artery

Significantly greater IMT is observed in the common
carotid but not in the internal carotid artery of either
side. Many cross studies have shown an association of
metabolic syndrome with the thickness of the carotid
intima media."*”1 OQur study found that this association
of metabolic syndrome in T2DM with the carotid IMT

Table 2: Mean diameter (mm) and IMT (mm) from common and
internal carotid artery measurements

Group | Group Il
(n=17) (n=29)
Diameter (mm)
Right CCA 6.571+ 0.608 7.034 +1.038
Left CCA 6.723 + 0.607 6.672 +0.790
Both 6.647 + 0.603 6.853 + 0.932
Right ICA 4.522 +0.623 4.682 +0.703
Left ICA 4.664 + 0.596 4513 £ 0.636
Both 4.608 £ 0.603 4.598 + 0.670
IMT (mm)
Right CCA 0.700 + 0.127 0.789 + 0.120*
Left CCA 0.717 £ 0.101 0.858 + 0.180°
Both 0.708 £ 0.113 0.824 + 0.155™t
Right ICA 0.476 + 0.160 0.496 + 0.132
Left ICA 0.470 £ 0.131 0.531+0.187
Both 0.473 +0.144 0.513+0.161

*P < 0.05, P <0.01, P < 0.001; CCA: Common carotid artery; ICA: Internal
carotid artery; IMT: Intima media thickness

was free of the blood pressure component of metabolic
syndrome. This was in contrast to findings by Kovaite
et al. who reported that blood pressure is the most
important factor for significantly high IMT values in
metabolic syndrome.!"

As carotid IMT (a cut-off value of 0.75 mm reported by
Holaj et al®") is considered to be a marker of generalized
atherosclerosis, group II patients may be considered
to be at risk for future cardiovascular events”™ as
well as recurrent ischemic stroke.””! Carotid IMT is an
independent, significant parameter for the prediction of
significant coronary artery disease.”! Accordingly, our
patients (group II) are at risk for cardiovascular events
because their mean carotid IMT (left or right) is greater
than 0.75 mm. Mohan et al. reported a higher IMT value
(0.95 £ 0.31 mm) in diabetic patients than found in the
present study.”? Possible explanations for this difference
may be related to the limited sample size of the current
study and the different ethnicity of the study subjects.
Moreover, group Il was also found to have a significant
number of patients with increased lesion IMTs who
are also at risk for ischemic stroke. Liou et al. found
that metabolic syndrome plays a crucial role in the
development of recurrent stroke in diabetes patients
with an odds ratio of 1.57.2 The smoking factor may
also contribute to the greater IMT in group II. One of
the limitations of the current study is the small sample
size. We conclude that even in the absence of the blood
pressure component, metabolic syndrome in T2DM
patients is associated with greater carotid IMT values
than in those free from metabolic syndrome. Further
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prospective studies are recommended to demonstrate
the regression of carotid IMT with management of
metabolic syndrome in T2DM patients.

References

1. LonnE. Carotid artery intima-media thickness: Anew noninvasive
gold standard for assessing the anatomic extent of atherosclerosis
and cardiovascular risk? Clin Invest Med 1999;22:158-60.

2. de Groot E, van Leuven SI, Duivenvoorden R, Meuwese MC,
Akdim F, Bots ML, et al. Measurement of carotid intima-media
thickness to assess progression and regression of atherosclerosis.
Nat Clin Pract Cardiovasc Med 2008;5:280-8.

3. Temelkova-Kurktschiev TS, Koehler C, Leonhardt W, Schaper
F, Henkel E, Siegert G, ef al. Increased intimal-medial thickness
in newly detected type 2 diabetes: Risk factors. Diabetes Care
1999;22:333-8.

4. Mohan V, Ravikumar R, Shanthi Rani S, Deepa R. Intimal medial
thickness of the carotid artery in South Indian diabetic and non-
diabetic subjects: The Chennai Urban Populations Study (CUPS).
Diabetologia 2000;43:494-9.

5. Matsumoto K, Sera Y, Nakamura H, Ueki Y, Miyake S. Correlation
between common carotid arterial wall thickness and ischemic
stroke in patients with type 2 diabetes mellitus. Metabolism
2002;51:244-7.

6. Kawamori R, Yamasaki Y, Matsushima H, Nishizawa H, Nao K,
Hougaku H, et al. Prevalence of carotid atherosclerosis in diabetic
patients: Ultrasound high-resolution B-mode imaging on carotid
arteries. Diabetes Care 1992;15:1290-4.

7. Bots ML, Hoes AW, Koudstaal PJ, Hofman A, Grobbee DE.
Common carotid intima-media thickness and risk of stroke
and myocardial infarction: The Rotterdam Study. Circulation
1997;96:1432-7.

8. O'Leary DH, Polak JF, Kronmal RA, Manolio TA, Burke GL,
Wolfson SK Jr. Carotid-artery intima and media thickness as a risk
factor for myocardial infarction and stroke in older adults. N Engl
] Med 1999;340:14-22.

9. Lee EJ, Kim HJ, Bae J]M, Kim JC, Han HJ, Park CS, et al. Relevance
of common carotid intima-media thickness and carotid plaque as
risk factors for ischemic stroke in patients with type 2 diabetes
mellitus. AJNR Am ] Neuroradiol 2007;28:916-9.

10. Watarai T, Yamasaki Y, Ikeda M, Kubota M, Kodama M, Tsujino T,
et al. Insulin resistance contributes to catotid arterial wall thickness
in patients with non-insulin dependent diabetes mellitus. Endocr
] 1999;46:629-38.

11. Hassinen M, Komulainen P, Lakka TA, Vdisdnen SB, Haapala

Dispatch and return notification by E-mail

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

I, Gylling H, et al. Metabolic syndrome and the progression of
carotid intima-media thickness in elderly women. Arch Intern
Med 2006;166:444-9.

Bertoni AG, Wong ND, Shea S, Ma S, Liu K, Preethi S, et al. Insulin
resistance, metabolic syndrome, and subclinical atherosclerosis:
The Multi-Ethnic Study of Atherosclerosis (MESA). Diabetes Care
2007;30:2951-6.

Howard BV, Roman M], Devereux RB, Fleg JL, Galloway JM,
Henderson JA, et al. Effect of lower targets for blood pressure
and LDL cholesterol on atherosclerosis in diabetes: The SANDS
randomized trial. JAMA 2008;299:1678-89.

World Health organization. Definition, diagnosis and Classification
of Diabetes mellitus and its complications: Report of a WHO
consultation. Part i. diagnosis and classification of diabetes
mellitus. Retrieved as 2007-05-29.

Rao SS., Disraeli P, McGregor T. Impaired glucose tolerance and
impaired fasting glucose. Am Fam Physician 2004;69:1961-8.
Hulthe ], Bokemark L, Wikstand ], Fagerberg B. The metabolic
syndrome, LDL particle size and atherosclerosis: The atherosclerosis
and insulin resistance (AIR) study. Arterioscler Thromb Vasc Biol
2000;20:2140-7.

McNeill AM, Rosamond WD, Girman CJ, Heiss G, Golden SH,
Duncan BB, et al. Prevalence of coronary heart disease and carotid
arterial thickening in patients with the metabolic syndrome (The
ARIC Study). Am ] Cardiol 2004;94:1249-54.

Kovaite M, Petrulioniene Z, Ryliskyte L, Badariene ], Dzenkeviciute
V, Cypiene A, et al. Systemic assessment of arterial wall structure
and function in metabolic syndrome. Proc West Pharmacol Soc
2007;50:123-30.

Hodis HN, Mack W], LaBree L, Selzer RH, Liu CR, Liu CH, ef al.
The role of carotid arterial intima-media thickness in predicting
clinical coronary events. Ann Intern Med 1998;128:262-9.

Liou CW, Tan TY, Lin TK, Wang PW, Yip HK. Metabolic syndrome
and three of its components as risk factors for recurrent ischaemic
stroke presenting as large-vessel infarction. Eur ] Neurol
2008;15:802-9.

HolajR, Spacil], Petrasek], Malik], Haas T, Aschermann M. Intima-media
thickness of the common carotid artery is the significant predictor of
angiographically proven coronary artery disease. Can ] Cardiol 2003;
19:670-6.

Mohan V, Ravikumar R, Shanthirani CS, Deepa R. Intimal medjial
thickness of the carotid artery in South Indian diabetic and non
diabetic subjects: The Chennai Urban Population Study (CUPS).
Diabetologia 2000;43:494-9.

Source of Support: Nil, Conflict of Interest: None declared.

The journal now sends email notification to its members on dispatch of a print issue. The notification is sent to those members who have provided
their email address to the association/journal office. The email alerts you about an outdated address and return of issue due to incomplete/incorrect

address.

If you wish to receive such email notification, please send your email along with the membership number and full mailing address to the editorial

office by email.

22 Int J Diab Dev Ctries | January-March 2009 | Volume 29 | Issue 1



