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Abstract

Aims: To evaluate the possible associations of microalbuminuria (MA) and blood pressure (BP) with the ultrasonographic
manifestations of carotid, aortic and femoral atherosclerosis in 65-year-old Finns.

Methods: Ultrasonographic measurements were performed on 54 diabetic subjects, 97 subjects with impaired glucose tolerance
(IGT) and 57 normoglycemic subjects (NGT). Urinary albumin and creatinine concentrations were measured from an early
morning spot urine sample, and the urinary albumin-to-creatinine ratio (ACR) of >2.5 mg/mmol in men and >3.5 mg/mmol in
women was used as a measure of MA. Hypertension was defined as either a systolic BP of >160 mmHg or a diastolic BP of
>95 mmHg or being on antihypertensive medication.

Results: Eighteen subjects were microalbuminuric and 176 subjects normoalbuminuric. MA was associated with diabetes
mellitus and high systolic and diastolic BP. The subjects were divided into two groups according to the median total number of
carotid, aortic and femoral plaques: >9 versus 0-8 plaques. A high number of plaques were associated with hypertension, male
gender, smoking and MA. When the study subjects were stratified according to hypertension, it turned out that MA was
associated with a high number of plaques in hypertensive, but not in nonhypertensive subjects. According to the results of
logistic regression analysis with a high number of plaques as the dependent variable, the unadjusted OR for smoking was 6.0
(95% CI 2.4-15.3) in hypertensive subjects. Microalbuminuria was of borderline statistical significance (OR 4.5, 95% CI 0.9-
22.9). After adjustment for systolic blood pressure and fasting glucose concentration, the OR for microalbuminuria was reduced
to 3.3 (95% CI 0.6-18.4).
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1. Introduction

Microalbuminuria (MA) has initially been demon-
strated to be a predictor of cardiovascular morbidity
[1] and mortality [1-7] in patients with diabetes
mellitus. Later studies have shown that MA predicts
coronary heart disease [8—10] and mortality [4,11]
even in nondiabetic populations. The mechanism
linking MA with increased cardiovascular morbidity
and mortality has been explained by the Steno
hypothesis [12]. According to this hypothesis, MA
is a marker of generalized endothelial dysfunction,
which enhances the penetration of atherogenic lipids
into the arterial wall.

If microalbuminuria is a sign of generalized
vascular disease, it could be related to atherosclerotic
changes in major vessels. Nevertheless, up till now,
studies on this topic have been scarce, and they have
evaluated only carotid arteries. In a large population-
based study, nondiabetic subjects with MA had greater
common carotid artery intima-media thickness than
those without MA [13]. Some smaller studies on
patients with type 2 diabetes [14] and patients with
hypertension [15,16] have shown MA to be associated
with increased carotid intima-media thickness. In a
study by Agewall et al. [17], MA was associated with
increased carotid intima-media thickness in hyperten-
sive men with type 2 diabetes. Instead, no such
association was found in nondiabetic hypertensive
men.

The aim of the present study was to evaluate the
possible associations of microalbuminuria and blood
pressure with ultrasonographic manifestations of
carotid, aortic and femoral atherosclerosis in 65-
year-old Finns drawn from a population-based cohort.
In addition to intima-media thickness, we focused on
atherosclerotic plaques.

2. Materials and methods

The study subjects consisted of 65-year-old Finns
drawn from a population-based cohort [18]. In 1998,
altogether 60 subjects of the cohort had clinical
diabetes, defined as either diabetes diagnosed by a
physician before the baseline or as two elevated blood
glucose values (either fasting blood glucose values of
>6.1 mmol/l or 2-h OGTT values of >11.1 mmol/l)

during this study in 1992-1998. All subjects with
clinical diabetes (except one with cancer) and those
with IGT on the basis of the 1996-1998 OGTT results
were invited to participate in the present study. In
addition, for each diabetic subject, a control subject
with normoglycemic test results in OGTTs in 1992
and 1996-1998 was invited to participate. The
diabetic and normoglycemic groups were matched
for gender, current smoking and BMI class.

This population-based study was started in 1990 in
northern Finland, to assess the prevalence of diabetes
mellitus (DM) and impaired glucose tolerance (IGT)
[18]. All of the 1008 subjects born in 1935 and living
in Oulu, a city of 100 000 inhabitants, on 1 October
1990, were invited to participate in the study.
Altogether 768 subjects attended the OGTTs, and
the participation rate was 78%. In 1994 and 1996-
1998, two follow-up studies were carried out [19-21].
OGTTs were performed at these follow-up visits.

Questionnaires, interviews, clinical examinations
and laboratory tests were used to collect data during
the follow-up study in 1996-1998. Self-reported use
of antihypertensive medication was recorded in the
questionnaire. Two measurements of blood pressure
were made by the radiologist from the right arm, when
the subjects had rested for about half an hour after the
ultrasound examination. The mean value of these
measurements was used in the analyses. Hypertension
was defined as either a systolic blood pressure of
>160 mmHg or a diastolic blood pressure of
>95 mmHg or being on antihypertensive medication
regardless of the blood pressure values [22].

Height and weight in light clothing were measured
in the clinical examination, and the body mass index
(BMI) (kg/mz) was calculated.

Asstandardized 75-g OGTTwas performed according
to the instructions of the WHO Study Group [23]. After
a 10-12 h fast, a venous blood sample was drawn at
08:00-10:00 h to obtain a fasting value and values for
fasting immunoreactive insulin, total cholesterol, high-
density lipoprotein (HDL) cholesterol and triglycerides.
After that, a 75-g glucose load was given to the
participant. At 2 h, a capillary sample was collected for
the determination of the 2-h glucose value. Insulin
sensitivity index (QUICKI) was determined from the
fasting insulin and glucose values according to the
equation: QUICKI = 1/[log(ly) + log(Gy)], where I is
the fasting insulin and G, is the fasting glucose [24,25].
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