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Abstract

Objectives. Cardiovascular risk assessment is naotisly improving due to a better understanding of
the atherosclerotic pathomechanism by investigatieg risk factors. Microalbuminuria is known asragictor
of renal, as well as cardiovascular morbidity andntality in patients with hypertension. The aimtiof study
was to determine the clinical relevance of micramttinuria and its relationship with traditional camvascular
risk factors in hypertensive high-risk patientshwvitstablished coronary artery disease. Methods heee col-
lected clinical and laboratory data from 94 hyperséve patients (currently treated or newly diagrd)swith
known coronary artery disease (angiographically simented) admitted in the Institute of Cardiovasciis-
eases. From January 2012 to April 2013 they wereesed for microalbuminuria. For the diagnosis d€mal-
buminuria, a first-morning urine sample was anatyzgy immunoturbidimetry (MAU range: 20-200 mg/le th
microalbuminuric group). Patients with urinary allmin excretion >200 mg/l were excluded. Patient$wil-
ues <20 mg/l were considered the normoalbuminuraug. Results. A large percentage (53.2%) of thelyst
group was found with microalbuminuria. Patientshwibicroalbuminuria were older, mostly male, wittoager
duration of hypertension, and with a higher prewale of left ventricular hypertrophy (LVH). Nonetloé tradi-
tional cardiovascular risk factors — age, male gendbesity, smoking, diabetes mellitus, dyslipidemndi-
cated a statistical significance in relation withA\W. Although left ventricular ejection fraction (E¥) didn't in-
fluence the level of microalbuminuria, a strongretation was achieved with the presence of LVH (f86) and
duration of hypertension (p=0.046). Conclusion. Extpnsive high-risk patients should be routinelgesned for
microalbuminuria and when confirmed they may needbge aggressive medical therapy to lower the caals-
cular risk.
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Rezumat

Obiective. Evaluarea riscului cardiovascular estmbunitarita continuu datori# unei mai bune
nrelegeri a patomecanismului aterosclerotic prin istigarea de noi factori de risc. Microalbuminuriste
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recunoscut ca predictor de morbiditatgei mortalitate renad, dar si cardiovasculaii la pacienii hipertensivi.
Scopul acestui studiu a fost de a determina rel@valinici a microalbuminurieisi relasia sa cu factorii de risc
cardiovascular tradionali la pacienii hipertensivi cu risc foarte Tnhalti boali coronarian: stabilitz. Metode.
Am colectat datele clinicgi de laborator de la 94 de pacignhipertensivi (aflai sub tratament sau nou
diagnosticai) cu boali coronariani cunoscui (documentat angiografic) interna n Institutul de Boli

Cardiovasculare in perioada ianuarie 2012 — apritie13.

Pentru diagnosticul de microalbuminurie arelizat

o prohi din prima urini de dimineai prin imunturbidimetrie (valori de referidi 20-200 mg/l, grupul
microalbuminuric). Paciefii cu excrgie urinaré de albumia >200 mg/l au fost exchit Pacienii cu valori <20

mg/l au fost consideragrupul normoalbuminuric. Rezultate. Un procerulir(53.2%) din populga de studiu a
fost gisit cu microalbuminurie. Pacigin cu microalbuminurie au fost mai in vadéistmajoritatea larbari, cu o
duratz mai lungi a hipertensiuniki cu o prevaleni mai inalti a hipertrofiei ventriculare stangi. Nici unul det
factorii de risc cardiovascular tradonali — varsta, sexul masculin, obezitatea, furhatliabetul zaharat,
dislipidemia — nu a atins semnifiga statistici in relasie cu microalbuminuria. Dg fracsia de ejede a

ventriculului stdng nu a influgat nivelul microalbuminuriei, o corele strdng s-a obinut cu prezera

hipertrofiei ventriculare stangi (p=0.005%) cu durata hipertensiunii (p=0.046). Concluzii. &aryii hipertensivi
cu risc inalt ar trebui testa de rutini pentru microalbuminuriesi cdnd aceasta este confirmatar putea
necesita o terapie medicaimai agresiv pentru s@derea riscului cardiovascular.

Cuvinte cheie Microalbuminurie; hipertensiune arteriaj boali coronarianz ischemia.
Received: 4" June 2013; Accepted: 27" October 2013; Published: 9" December 2013.

Introduction

Microalbuminuria, an abnormal increase
in the rate of urinary excretion of albumin, is-rec
ognized as an early manifestation of diabetic kid-
ney disease and as a marker of endothelial dys-
function and atherosclerotic disease. In additon,
large number of studies suggest that microalbu-
minuria (MAU) is a powerful independent predic-
tor of microvascular lesions, cardiovascular dis-
ease (1), cardiovascular mortality, and kidney dis-
ease, including end-stage renal failure. Albumin-
uria is an early marker of diabetic nephropathy;,
and previous reports described the association be-
tween albuminuria and risk of adverse cardiovas-
cular and kidney events (2, 3). Both the presence
of microalbuminuria and its extent became valu-
able instruments for risk stratification of hypere
sive patients (4), since large trials showed conclu
sive evidence that early determination and treat-
ment of microalbuminuria, as well as blood pres-
sure control, can delay the onset and the compli-
cations of cardiovascular disease (5, 6).

In hypertensive subjects, MAU has often
been related to an excess of atherosclerotic car-

diovascular disease (7, 8), and to an increased
level of atherosclerotic risk markers (9). The +ela
tionship between MAU and the development of
vascular disease is strengthened by its presence in
acute ischemic heart disease (10), congestive
heart failure (11), stroke (12), peripheral arteria
disease, and carotid atherosclerosis (13). Thus,
MAU might serve as a 'diagnostic window' for the
whole vasculature, acting as an indicator of gener-
alized endothelial injury (4, 14).

In the present study we aimed to investi-
gate the clinical relevance of MAU in high-risk hy-
pertensive patients with established coronary heart
disease, and to underline the significant correla-
tions with traditional cardiovascular risk factors.

Methods

Patients

94 patients with arterial hypertension
(currently treated or newly diagnosed) and of
known coronary artery disease (angiographi-
cally documented), admitted in the Institute of
Cardiovascular Diseases from January 2012 to
April 2013, were screened for microalbumin-
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uria. MAU was measured in all patients except
for those with fever (> 3&), renal disease
(eGFR <60 ml/min/1.73 mCockroft-Gault for-
mula), urinary tract infection or having prac-
ticed extensive physical effort 24 h before the
measurement. All patients gave written in-
formed consent for participating in the study.
The study was in accordance with the ethical
principles of the Declaration of Helsinki and
was approved by the local ethics committee.

Study design and procedures

Collected baseline data of the patients in-
cluded medical history, demographics, biometric
data, urine and blood collections, and laboratory
analysis. For the diagnosis of microalbuminuria, a
first-morning urine sample was analyzed by im-
munoturbidimetry (MAU range: 20-200 mg/l, the
microalbuminuric group). Patients with urinary
albumin excretion >200 mg/l were excluded. Pa-
tients with values <20 mg/l were considered the
normoalbuminuric group.

Hypertension was defined as systolic
blood pressure >140 mm Hg, diastolic blood pres-
sure > 90 mm Hg, and/or use of antihypertensive
drugs. Dyslipidemia was defined as cholesterol >
180 mg/dl and/or HDL < 40 mg/dl in male pa-
tients and < 50 mg/dl in female patients and/or
LDL > 160 mg/dl and/or triglycerides > 150
mg/dl and/or use of lipid-lowering treatment.
Obesity was defined as BMI >= 30 kg/nbia-
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Pearson (r) or Spearmap) (tests. The data
were also logarithmically transformed to
achieve normal distribution, whenever possible.
We performed univariate analysis usingrtast
for normally distributed continuous variables
and Mann-Whitney test if variables were not
normally distributed. Comparisons of categori-
cal variables were analyzed by the Chi-square
test. A P value< 0.05 was considered signifi-
cant. Statistical analysis was performed with
SPSS 21.0 (SPSS Inc., Chicago, IL, USA).

Results

Clinical and biological characteristics
of the study population are presentedaile 1
Laboratory results from urine showed that an
important percentage (53.2%) of our study
group represented by high-risk hypertensives
had evidence of MAU. Patients with microalbu-
minuria were older, mostly male, with a longer
duration of hypertension, and with a higher
prevalence of left ventricular hypertrophy. An
important proportion was dyslipidemic (80%).

A correlation analysis was performed to as-
sess the relationship of microalbuminuria withitrad
tional risk factors: male gender (p=0.48), age
(p=0.07), smoking (p=0.139), diabetes mellitus
(p=0.75), dyslipidemia  (p=0.406), obesity
(p=0.837). None of them showed a statistical signif

betes was defined as fasting plasma glucose levels cance. Microalbuminuria and serum levels of glu-

> 126 mg/dl and/or use of antidiabetic therapy.

Left ventricular hypertrophy (LVH) and
left ventricular ejection fraction (LVEF) were
assessed echocardiographically by a single in-
vestigator. LVH was defined as posterior wall
thickness or/and interventricular septum thick-
ness > 12 mm (M-Mode measurement). Left
ventricular ejection fraction (LVEF) was deter-
mined using the Sympson method.

Statistical methods

Results are presented as mean + SD for
continuous variables and as percentages of the
total number of patients for categorical vari-
ables. Correlation analysis was conducted using

cose and lipids didn't show any correlatipn=(-
0.002 and 0.041, respectively). Microalbuminuria
was not influenced by eGFR (p=0.249). LVEF val-
ues didn't reach a statistical significance intiogia
ship with microalbuminuria (p=0.824). However, a
strong correlation was achieved with the presehce o
left ventricular hypertrophy (p=0.00Bigure 1) and
duration of hypertension (p=0.046).

Discussion

First of all, this study shows a high
prevalence of microalbuminuria among patients
with coronary artery disease, supporting the ex-
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Table 1. Clinical and biological characteristics othe study population
Normoalbuminuric group Microalbuminuric group p-value
n =44 n=50

Age, y 60 (50-72) 62.5 (55-75) 0.29
Male, % 54.50% 60% 0.67
Smokers, % 56.80% 46% 0.31
Hypertension, y 5 (2-9) 6 (3-10.25) 0.26
Dyslipidemia, % 77.30% 80% 0.8
Diabetes mellitus, % 52.30% 44% 0.53
Obesity, % 36.40% 46% 0.4
LVH, % 50% 66% 0.144
EF (%) 45 (35-50) 45 (40-50) 0.676
Laboratory data
Glucose (mg/dl) 117 (105-180) 108 (100.25-173) 0.179
HDL-C (mg/dI) 50 (32-59) 48 (38.75-54) 0.964
LDL-C (mg/dI) 113 (95-164) 119 (93-139) 0.578
Cholesterol (mg/dl) 185 (159-221) 193 (163.5-215.25) .890
Triglycerides (mg/l) 154 (108-200) 118(73-212.25) 0.1
eGFR (ml/min/1.73m2) 89.6 (64.3-117.97) 84.65 (68068475) 0.74

Microalbuminuria (mg/l)
Log microalbuminuria

10.12 (6.21-15.77)
1(0.78-1.19)

48.65 (@D-87.06)
1.68 (1.48-1.93)

tent of the generalized state of inflammation
and endothelial dysfunction. Previous studies
report a prevalence of microalbuminuria in pa-
tients with hypertension and diabetes of 10% to
15% and 15% to 20%, respectively, which is
higher than the prevalence in individuals from
the general population in whom values of 6% to
8% have been described (15, 16).

The increased cardiovascular risk of hy-
pertensive patients, together with a higher mor-
tality rate in the general population, are closely
related to the comorbidities and risk factors that
accompany this pathology. In the I-SEARCH
study, both microalbuminuria itself and its value
increased significantly with the number of asso-
ciated morbid conditions, suggesting that en-
dothelial dysfunction and the addition of patho-
logical disorders go well together (17).

Copenhagen City Heart study revealed a
strong correlation between microalbuminuria and
the metabolic syndrome (18), showing that MAU
is associated with increased risk of death and car-
diovascular disease to a similar extent as the-meta
bolic syndrome, irrespective of its concomitant
presence. Our study population has a high preva-
lence of the components of metabolic syndrome,
however we did not assess its influence separately.

Our findings are in line with data from
the I-SEARCH study, where patients with left
ventricular hypertrophy presented, in 68% of
the cases, microalbuminuria (17). LVH, as a
sign of target organ damage, is a strong and in-
dependent predictor of both cardiovascular
events and all-cause mortality in patients with
hypertension (19). Therefore, patients diag-
nosed with left ventricular hypertrophy (electro-
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Figure 1. Relationship between the level of
microalbuminuria (logMAU) and the presence of

left ventricular hypertrophy (LVH)

cardiographically or echocardiographically)
should be thoroughly investigated, keeping in
mind the likelihood of a coronary disease.

Data from the HOPE study suggested that
any level of microalbuminuria predicts coronary
heart disease in individuals with or without dia-
betes (20), and furthermore MAU is a strong deter-
minant of coronary artery disease and death inde-
pendently of age, sex, hypertension, diabetes-melli
tus, renal function, and lipids (21). It has been
proven that the majority of cardiovascular events
don't necessarily occur in patients with high blood
pressure, therefore it is important to detect and t
treat hypertension as early as possible (22).

MAU reflects widespread vascular
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function, the initial stage of atherosclerosis with
low grade inflammation is common between
MAU and cardiovascular disease (23, 24).
Microalbuminuria may imply a vulnera-
bility for atherosclerosis due to its association
with inflammatory and prothrombotic changes
involved in endothelial dysfunction (25-29).
There is conflicting evidence that MAU reflects
a systemic transvascular leakage of albumin,
which may be associated with leakage of
lipoproteins and other macromolecules (30, 31).
Thus, defective endothelial permeability allows
lipid influx into the wvessel wall causing
atherosclerotic changes (32). Regarding the mi-
crovascular damage, Ebinc et al. (33) demon-
strated that levels of vascular endothelial growth
factor (VEGF) are higher in hypertensive pa-
tients in the presence of microalbuminuria.
VEGEF is the most important regulator of patho-
logical and physiological angiogenesis and it ad-
ditionally leads to increased vascular permeabil-
ity, therefore it may also increase glomerular per-
meability and lead to MAU in hypertension.
Hypertensive patients with high urinary
albumin excretion might be candidates to
atherosclerotic diseases. Therefore the Euro-
pean guidelines underline the importance of as-
sessing microalbuminuria as a routine measure-
ment in every hypertensive patient (34). Never-
theless, in 2010, a joint task force of the Ameri-
can College of Cardiology and AHA (35) issued
guidance on which novel risk factors or

damage and is associated with the presence of biomarkers, in addition to classical risk factors,

an unfavorable risk score and target organ dam-
age. However, the pathophysiological link be-

tween MAU and coronary artery disease is not
yet elucidated. Accumulative evidence suggests
that the pathological changes causing MAU and
the pathological changes leading to premature

might be currently considered in CHD risk pre-
diction. The task force categorized microalbu-
minuria assessment as reasonable in adults with
hypertension or diabetes. Thanks to its rela-
tively low cost and wide applicability, more
widespread use of this test in the diagnostic

atherosclerosis are the same. Decreased density workup will help detect subsets of patients at

of heparan sulphate in the endothelial cells of
vessels leads to decreased binding of lipopro-
tein lipase, which results into decreased clear-
ance of very low density lipoproteins and leads
to hyperlipidemia. Similar to endothelial dys-

greater risk for whom additional preventive and
therapeutic treatment is advisable (36).
Limitations of the study
First, the study population is small and
it doesn't allow us to make predictions on a
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