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ABSTRACT Introduction: Patients with diabetes and hypertension are at an increased risk of macrovascular and microvas-
cular complications. The objective of the present cross-sectional study was to determine the prevalence of microalbu-

minuria and its relation with other cardiovascular risk factors among hypertensive patients, with and without type 2 diabetes.
Material and Methods. The study group comprised of 200 hypertensive patients, 100 of which, also have type 2 diabetes. Each group was 
evaluated for left ventricular mass index (LVMI), microalbuminuria, body mass index (BMI), waist circumference, lipid profile, intimae 
media thickness (IMT) and  blood pressure.
Results.The prevalence of microalbuminuria in patients with HTA was 14%, otherwise in patients with HTA & DM was 44%. There was a sig-
nificant positive association between microalbuminuria and LVMI (r = 0.21, P = 0.003); microalbuminuria and IMT (r=0.22; P= 0.01); micro-
albuminuria and serum uric acid level (P=0.034, r=0.15). Was seen a strong relation of microalbuminuria and abdominal obesity (P=0.009)
Conclusions. Prevalence of microalbuminuria in diabetic hypertensive patients was high. There was a positive relation of microalbuminuria 
and left ventricular hypertrophy, IMT, uric acid levels and abdominal obesity. So, microalbuminuria is not only a predictor for renal failure 
but it’s also a potent cardiovascular risk factors.  

Introduction.Hypertension and diabetes affect approximately 
74.5 million and 23.6 million adults in the United States, respec-
tively, and approximately 75% of patients with diabetes have 
concomitant hypertension.(1,2) Patients with diabetes and hyper-
tension are at an increased risk of macrovascular and microvascu-
lar complications. 

The prevalence of hypertension in patients who have type 2 dia-
betes mellitus is up to 3 times higher than in patients without 
diabetes mellitus.(3,4)  

The most common causes for end-stage renal disease (ESRD) are 
diabetes mellitus and hypertension. The earliest clinical manifes-
tation of diabetic nephropathy is microalbuminuria which, if left 
untreated, can progress to overt nephropathy after 10–15 years 
of diabetes, and is also a marker for cardiovascular disease.(5) 
Hypertension is a well-defined risk factor for ESRD. The risk of 
ESRD increases as blood pressure increases. When hypertension 
is superimposed on diabetes mellitus it accelerates the decrease 
in renal function. 

The objective of the present cross-sectional study was to deter-
mine the prevalence of microalbuminuria and its relation with 
other cardiovascular risk factors among hypertensive patients, 
with and without type 2 diabetes.

Material and Methods. Patients were divided in two groups: 
100 patients with HTA and the other group, 100 patients, with 
HTA & DM. They were hospitalized at the Department of Inter-
nal Medicine. Patients with presence of urinary tract infection, 
macroalbuminuria, renal failure or heart failure of any stage were 
excluded. The clinical data were obtained from the patient’s his-
tory. Patients were characterized as hypertensive’s if their blood 
pressure was higher than 120/75mmHg or if they were receiv-
ing antihypertensive treatment. Blood pressure was measured 
with the use of validated mercury sphygmomanometers. Diabetes 
was defined by fasting plasma glucose levels 126 mg/dl or by 
specific treatment. BMI was calculated by standart formula and 
expressed as kg/m2. Waist circumference was measured accord-
ing to WHO’s recommendations with the patient standing, after a 

regular expiration, to the nearest cm, midway between the lowest 
rib and the iliac crest. A fasting blood sample was drawn after 
10 hour overnight fasting and the following investigations were 
done: plasma glucose, HbA1c, lipid profile and serum creatinine. 
For microalbuminuria, spot urine samples were collected in the 
early morning and microalbuminuria was defined as, a urinary al-
bumin excretion between 30 and 300 mg/l per day. Common ca-
rotid artery IMT was measured by a B-mode ultrasound, 10 MHz 
transducer, with patients in the supine position with the neck ex-
tended in mild rotation.

Echocardiography methods: Two-dimensional echocardiograms of 
the left ventricle (LV) were performed, with the patient in par-
tial left decubitus position. End-diastolic measurements of inter-
ventricular septal thickness (IVS), LV (LVED), and posterior wall 
thickness (PWT) were carried out in accordance with the Ameri-
can Society of Echocardiography recommendations. The LV mass 
(LVM) was calculated by the formula introduced by Devereux 
and Reicheck and was indexed for body surface area to obtain 
LVMI. In accordance with recommendations of ESH 2013, LV 
hypertrophy was diagnosed when LVMI was >115 g/m2 in men 
and >95/m2 in women.

Statistics. Statistical analysis was done using SPSS version 
17.0. Differences in parameters of interest between groups were 
sought by the U Mann Whitney test. For comparison of qualita-
tive variables Fisher’s exact test and Student’s test for quantita-
tive variables was used. Statistical significance was assumed if p 
< 0.05.

Results. A total of 200 hypertensive patients were enrolled in 
the study  (138 female and 62 male, respectively 69% and 31%). 
Mean age for HTA group was 58.2 ( ± 11.9) years and for the oth-
er group 60.7 (± 9.3) years. The prevalence of microalbuminuria 
in patients with HTA was 14%, otherwise in patients with HTA 
& DM was 44%. There was a significant positive association be-
tween microalbuminuria and LVMI (r = 0.21, P = 0.003); microal-
buminuria and IMT (r=0.22; P= 0.01); microalbuminuria and se-
rum uric acid level (P=0.034, r=0.15). Was seen a strong relation 
of microalbuminuria and abdominal obesity (P=0.009)
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Discussion. In our study the prevalence of microalbuminuria 
was higher in diabetic hypertensive patients, compared to hy-
pertensive patients without diabetes (44% vs 14%). In multiple 
study, the presence of low-grade urinary albumin excretion is 
a marker not only of the renal damage, but is a predictive im-
portant factor of  overall cardiovascular morbidity and mortali-
ty. In fact, the presence of microalbuminuria reflects important 
changes of endothelium of small vessels that in our patients is 
related not only to the gravity of arterial pressure but also the 
activation in diabetes of interleucin-1, α tumoral necrosis factor 
a

nd IGF-1. Numerous studies have shown the link between mi-
croalbuminuria and endothelial damage. (6,7) The prevalence 
of microalbuminuria ranges from 30-40% and it is similar to our 
finding in the present study (44%). (8,9)

Our data confirm that there is a significant positive relation of 
microalbuminuria and left ventricular hypertrophy (P=0.003), a 
sign of the gravity of the disease and the role of microalbuminu-
ria as a predictor factor for cardiovascular mortality and mor-
bidity. So, “The RICHARD” study, a multicentric study, from 293 
investigators of Spanish Internal Medicine and Nephrology, with 
a large number of patients (2339), showed correlation between 
microalbuminuria and LVH. (8)

Microalbuminuria is strongly related with atherosclerotic pro-
cess in diabetic population as well as in general population. 
(8,10,11) Even in our study, results a significant correlation 
between microalbuminuria and IMT (P=0.01), testifying the role 
of microalbuminuria as independent predictor of atherosclerotic 
process. Some previous studies referred to the fact that carotide 
artery atherosclerosis is more prominent in patients with type 
2 diabetes and early diabetic nephropathy. (12,13) Even, diabe-
tic nepropathy in the early stages is the marker for generalized 
atherosclerosis. Therefore,there is a connection with IMT. Anoth-
er explanation is that nephropathy and carotid atherosclerosis 
share the same risk factors: arterial hypertension, which is very 
frequent and a component of metabolic syndrome. A third ex-
planation is that kidney impairment accelerates carotid athero-
sclerosis in the type 2 diabetic population.(14,15) The most logi-
cal explanation is that increasing of IMT is a part of the process 
of atherosclerosis and could predict diabetic nephropathy in its 

early phases. 

We evaluated relationships between serum uric acid concentra-
tion and low-grade urinary albumin excretion in our patients. 
Since presence of albuminuria is the first sign of kidney damage 
and onset of diabetic nephropathy in patients with DM, the as-
sociation between microalbuminuria and hyperuricemia con-
firmed the effect of hyperuricemia on diabetic nephropathy.(19) 
Recent findings suggest that uric acid is an inflammatory factor, 
may have a role in endothelial dysfunction, and act as a media-
tor of diabetic nephropathy.(16,17) In our study, a positive corre-
lation was found between these two parameters. (P=0.034)

Similarly, Fu et al., in a study on Chinese diabetic patients, found 
that hyperuricemia was significantly associated with abnormal 
albuminuria in patients without diuretics or use of uricosuric 
agents or alcohol. They concluded that hyperuricemia were sig-
nificantly related to the presence of albuminuria in patients with 
diabetes. (19)

Also,the results of our study demonstrate that central obesity, as 
measured by waist circumference, is an independent risk factor 
for incident microalbuminuria in individuals with type 2 diabe-
tes. (P=0.009) 

Insulin resistance is associated with both central obesity and mi-
croalbuminuria and may play a prominent mediating role.(20) 
Additional possible mediators of the association between central 
obesity and incident microalbuminuria include inflammatory 
proteins as well as circulating hormones that are released by vis-
ceral adipose tissue, such as adiponectin and components of the 
renin-angiotensin system. 

As above, it is very important that in patients with hypertension 
and especially in those with HTA and type 2 diabetes mellitus, 
the screening of microalbuminuria to be a routine examination, 
because multiple data of multicentre studies shows that its early 
detection and adequate treatment of these patients has protec-
tive effect. Even if we are not sure of the process regression, it 
sure would be achieved its braking and long term, even a reduc-
tion of cardiovascular events in these patients.
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