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Abstract 
 

Background- Microalbuminuria is a diagnostic tool for screening patients at risk of developing 
nephropathy. It is also known that patients with microalbuminuria have a greater incidence 
of cardiovascular events and early mortality. In this study, reliability of the 
microalbuminuria as an indicator of a risk of progressive cardiovascular disorders was 
tested by detection of the relationship between microalbuminuria and extension of 
atherosclerotic coronary lesions. 

 Methods- The subjects for this study were 228 patients with angiographically confirmed 
coronary atherosclerotic lesions and mean of age 60 years; they were referred to Madani 
Hospital Tabriz, Iran. Age and sex-matched apparently healthy individuals (n=114) 
were used as the control group for a comparative study. The levels of glucose and 
creatinine and that of post-prandial glucose were determined in venous blood samples 
by standard methods. The immunoturbidimetric method was employed in the 
measurement of microalbuminuria.  

Results- A direct relationship between microalbuminuria and extension of atherosclerotic 
coronary lesions was noticed (P = 0.009). The increased albumin / creatinine ratio was 
markedly correlated with fasting blood sugar, systolic and diastolic blood pressure (P<0.05). 

Conclusion- The presented results indicate the existence of significant correlation between 
extent of atherosclerotic lesions and microalbuminuria. The relationship between 
diabetes and microalbuminuria was meaningful. These facts may contribute to the 
higher cardiovascular risk in diabetic patients. An association between hypertension and 
microalbuminuria was noticed. The result suggests that although risk factors such as 
hypertension and diabetes are known to cause cardiovascular disease, microalbuminuria 
may in fact be a contributor indicator of cardiovascular events (Iranian Heart Journal 
2005; 6 (1,2): 20-25). 
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therosclerotic vascular disease is a 
major cause of death and morbidity in 

industrialized countries. Recently, 
attention has been paid to the risk factor of 
cardiovascular disease as a recognized 
symptom of atherosclerosis.1,2 Availability 
of methods to quantitate small amounts of 
urinary albumin excretion 
(microalbuminuria) has allowed early 
recognition of renal disease in such 

pathological conditions as diabetes 
mellitus and essential hypertension.  
Microalbuminuria has been found to be 
associated with cardiovascular risk factors, 
cardiovascular events and mortality even 
in nondiabetic subjects.3-5  

Microalbuminuria is traditionally defined 
as an increase in urinary albumin too 
subtle to be measured by chemistry sticks 
for total protein.  
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With improved methodology, these low 
levels of albumin (20-200Mg/min, 30-
300mg/24h or 20-200 mg/L) can now be   
measured.6-8 

Increase in urinary albumin excretion 
beyond the lower limit of 
microalbuminuria is the most significant 
single predictor of progressive 
microvascular disease and macrovasicular 
disease, nephropathy, atherosclerosis, 
coronary disease and retinopathy. 9 

The exact mechanisms responsible for 
these associations have been elucidated to 
some extent, but many remain to be 
characterized. Relationship between 
extension and severity of cardiac heart 
disease has been reported.10 the purpose of 
this study was to investigate the value of 
microalbuminuria as an indicator of 
progressive cardiovascular disorders by 
detection of relationship between the rate 
of microalbuminuria and extent of 
atherosclerotic coronary artery lesions 
already confirmed by angiography.  
 

Methods 
 
We studied 228 patients with 
angiographically confirmed coronary 
atherosclerotic lesions and mean ± SE age of 
60±0.5 years; they were referred to Madani 
Hospital, Tabriz, Iran. According to the 
number of diseased vessels, the patients were 
divided into two groups: 114 patients with 
two diseased vessels and 114 patients with 
three diseased vessels. Because of the low 
number of patients with one diseased vessel, 
they were excluded from the study. The level 
of albumin in all the studied patients was 
<300mg/24h.Exclusion criteria were: 
Secondary or malignant hypertension heart 
failure; cerebrovascular disease and renal 
insufficiency (Serum creatinine> 1.5 mg/dl 
in men and > 1.4 mg/dl in women); major 
noncardiovascular diseases; dislipidaemia 
requiring pharmacological treatment; 
uncontrolled diabetes (HbA1c>7.0%); and 
urinary tract infections. For a comparative 

study, age and sex-matched apparently 
healthy subjects (n=114) were chosen as the 
control group. The mean age of the control 
group was (mean ± SE) 59±0.5 years. 
Simple blood samples (5ml) were collected 
in the fasting state from the patients and the 
control group. Fasting serum glucose, 2 
hours post prandial glucose, serum creatinine 
and urine creatinine were measured using 
standard methods in the Cobas mira auto- 
analyser.  
Random urine samples (midstream) were 
collected in the morning, and the 
immunoturbidimetric method was employed 
to determine microalbuminuria. The results 
were reported as albumin / creatinine ratio. 
The albumin / creatinine ratio of more than 
0.03 was defined as microalbuminuria. 
Using a special questionnaire, we collected 
systolic and diastolic blood pressures, 
smoking, sex, age and other necessary 
information about the patients.  
SPSS 11 for the window computer program 
was used to perform statistical analysis. 
Paired students t- test and one-way ANOVA 
test as appropriate were used to determine 
the significance of differences between the 
measured parameters. The relationship 
between the diseased vessels and albumin / 
creatinine ratio was evaluated by 
independent simple test. Results are 
expressed as mean ± SE, and the statistical 
significance was set at P<0.05.  

 
Results 

 
Clinical characteristics of the patients with 
two and three vessels disease and those of 
the control group are compared in Table I. 
No significant inter group differences in 
the characteristics of the groups were 
observed (P>0.05). As shown in Table II, 
the urinary albumin /creatinine ratio in 
both groups of the patients was higher than 
that of the control (P=0). The ratio in the 
control group was markedly lower than 
that in the patient groups. Meaningful 
correlation between the number of disease

Archive of SID

www.SID.ir



 
Relationship between Microalbuminuria and Coronary Lesions                                                                       R.  Parvizi MD, et al. 

 

 
Table I. Comparison of clinical characteristics of the two groups of patients and controls. 

 
Variable Patients with 2 

vessels disease 
(n=114) Mean ± SE 

Patients with 3 vessels 
disease (n=114) Mean 

± SE 

Control group (n=114) 
Mean ± SE 

P value 

Age(years) 59±0.7  60±0.7 59±0.9 0.4 
Sex distribution (M/F) 85/29 91/23 90/24 0.2 
Smokers (n) 35 30 31 0.14 
Weight (kg) 79±4.3 69.9±2 72±1.4 0.10 
Height (m) 162±1.2 160.9±0.9 164±1.8 0.5 
F.B.S (mg/dl) 100±2.8 102±4 95±6 0.15 
Post prandial glucose 
(mg/dl)  

133±5.3 136±6.3 130±2 0.10 

Systolic blood pressure 
(mmHg) 

136.2±2 137±1.8 131±1.6 0.10 

Diastolic blood pressure 
(mmHg) 

85.2±1.2 83±1.3 80.1±1.5 0.2 

 

            SE = Standard Error 
 
 
 
 

Table II. Comparison of mean ± SE of urinary albumin / creatinine ratio in control and patients groups 
 
 

Variable Control group 
(n=114) 

Mean ± SE 
 

Two disease vessels 
patients (n=114) 

 Mean ± SE 

Three disease vessels 
patients (n=114) 

 Mean ± SE 

P value 

Albumin/creatinine 
 

0.0038±0.0008 
 

0.015±0.002 
 

0.029±0.004 
 

zero 
 

 

                  SE = Standard Error 

 
 
 
 

Table III. Correlation between microalbuminuria and extension of atherosclerotic 
lesions. vessels and the urinary albumin/ creatinine ratio was noticed (P=0.0009, 

CI=95%, Table III). 
 

 
Variable Two disease vessels patients 

(n=114) 
Mean ± SE 

Three disease vessels patients 
(n=114) 

Mean ± SE 

P value 

Albumin/creatinine 
 

0.015±0.002 
 

0.029±0.004 
 

0.009 
 

 

                          SE = Standard Error  
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The correlation between the mean ± SE of 
urinary albumin / creatinine ratio and 
blood pressure was examined. A positive 
and meaningful relationship between the 
ratio and both systolic and diastolic was 
noticed (P=0.002 and P=0.011, 
respectively), and urinary albumin 
excretion was high in the patients with 
increased systolic and diastolic pressure. 
Dividing the subjects under study into 
microalbuminuria and normoalbuminuria 
subgroups, we found that the number of 
subjects with increased systolic and 
diastolic pressure with microalbuminuria 
was much higher than that with 
normoalbuminuria (p<0.0005). 
Significant correlation was also detected 
between the urinary albumin / creatinine 
ratio and fasting serum glucose level 
(P=0.003), but it was not marked in the 
case of 2 hours post-prandial serum 
glucose (P=0.07).  
As presented in Figure 1a and 1b, the 
percentage of diabetic patients with two 
and three disease vessels in the 
microalbuminuria subgroup was more than 
that in the normoalbuminuria subgroup 
(p<0.0005 in the both cases). No 
relationship between the urinary albumin / 
creatinine ratio and age, sex and smoking 
was observed (P>0.05). 
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Fig.1a: The percentage of diabetic patients with 2 vessels 
disease in microalbuminuria (micro) and normoalbuminuria 
(normo) subgroups (p<0.0005) 
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Fig.1b: The percentage of diabetic patients with 3 
vessels disease with microalbuminuria (micro) and 
normoalbuminuria (Normo) subgroups (p<0.0005)  
 
 

Discussion 
 
Microalbuminuria is an important clinical 
symptom of deterioration of renal function in 
diabetic and hypertensive patients and one of 
the strong predictors of atherosclerotic 
disease and cardiovascular mortality.11-15 
The association of microalbuminuria with 
cardiovascular disease might be explained by 
endothelial dysfunction and hypertension, 
abnormalities in lipid metabolism, insulin 
resistance and protein glycosylation.9 
Results of this study indicate the existence of 
significant correlation between the extension 
of atherosclerotic lesions and the ratio of 
albumin/ creatinine in urine. The results 
agree with those reported by Tuttle et al. 
They showed that urinary albumin excretion 
was directly related to angiographic evidence 
of coronary artery disease.16 Similarly, 
Lekatsas et al. also mentioned that there was 
a close relationship between endothelial 
dysfunction, as expressed by the presence of 
microalbuminuria, and the extent and 
severity of coronary atherosclerosis.10  Tests 
for microalbuminuria may be considered 
some of the most practical, effective and 
inexpensive tools for diagnosing and 
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monitoring atherosclerotic disease.13 The 
pathogenetic mechanisms underlying the 
development of microalbuminuria are 
currently poorly known. The severity of the 
blood pressure load and the increased 
systemic permeability to albumin, possibly 
due to early endothelial dysfunction, seem to 
play a major role in microalbuminuria.12 On 
the other hand, several data suggest interplay 
with a number of additional factors, such as 
lipids abnormalities, prothrombotic factors, 
increased activity of the rennin – angiotensin 
system (RAS) and systemic inflammation. 
Finally, a functional hemodynamic 
abnormality and / or the presence of 
structural changes within the kidney cannot 
be ruled out as causes of 
microalbuminuria.14, 17 
According to our data, the increased urinary 
albumin / creatinine ratio was markedly 
correlated with fasting blood sugar and 
systolic and diastolic blood pressures. 
Several studies have shown that systolic 
blood pressure is a risk factor for the 
development of microalbuminuria in non – 
diabetic hypertensive subjects.18 
Hypertensive individuals with 
microalbuminuria manifest a variety of 
biochemical and hormonal derangements 
with pathogenic potential, which results in 
hypertensive patients having a greater 
incidence of cardiovascular events and a 
greater decline in renal function than patients 
with normal urinary albumin excretion.19 A 
recent epidemiological study shows a high 
prevalence of microalbuminuria in 
vasculopathic diabetic patients compared the 
vosculopathic nondiabetics.20 
Microalbuminuria may be a prognostic 
marker for increased cardiovascular 
morbidity and mortality in patients with type 
I or type II diabetes.21 
In the present study, no relationship between 
microalbuminuria and smoking, sex and age 
was noticed; it seems that the detection of 

the relationship between the parameters 
requires a big sample size.  
Our results suggest that although risk 
factors such as diabetes, hypertension and 
hypercholesterolemia are known to cause 
cardiovascular disease, microalbuminuria 
may in fact represents the early renal 
manifestation of a generalized vascular 
dysfunction, and therefore it is an 
integrated marker of cardiovascular risk.  

 
References 

 
1. Jensen JS. Microalbuminuria and risk of 

atherosclerosis. Clinical epidemiological and 
physiological investingations. Dan Med Bull 
2000; 47(2): 63-67. 

 
2. Calvino J, Calvo C, Romero R, Gude F, 

Sanche A , Guisande D: Atheroselerosis profile 
and microalbuminuria essential by perthension. 
Am J Kidney Dis 1999; 34: 996-1002. 

 
3. Mattok MB, Morrish NJ, Viberti G, Keen H, 

Fitzgerold AP, Jackson G. Prospective study of 
microalbuminuria as predictor of motrality in 
NIDDM. Diabetes 1992; 41: 736-41. 

 
4. Haffner SM, Lehto S, Ronnerna T, Pyoralak , 

Laukso M. Mortality from coronary heart 
disease in subjects with diabetes and in 
nondiabetic  subjects with and without prior 
myocardial knfarction, N Eng l J Med 1998; 
336: 226-34. 

 
5. Diercks GFH, Stroes ESG, Von Boven AJ, 

Vanroon AM, Hillege HL , Dejong PE, et al . 
Urinary albumin excretion is related to 
cardiovascular risk indicators, not to flow – 
mediated vasodilation in apparently gealthy 
subjects. Atherosclerosis 2002; 163: 121-6.  

 
6. Ruggeneti P, Gaspari F, Perna A, Remuzzi G. 

Cross sectional longitudinal study of spot 
morning urine protein: Creatinine ratio, 24 
hour urine protein excretion rate; gjlomerular 
filtration rate, end stage renal failure in chronic 
renal disease in fatients without diabetes. BMJ 
1998; 316: 504 – 9. 

 
7. Bakris GL: Microalbuminuria: Prognostic 

implication. Curr Opin Nephrol Hypertens 
1996: 5: 219-23. 

 

Archive of SID

www.SID.ir



 
  
  

Effects of CABG on Tei Index                                                                                                                            M. Maleki, MD et al. 

 

8. Bakris GL: Microalbuminuria: What is it? Why 
it important is what should be done about it? J 
Clin Hypertens 2001; 3(2): 99-100. 

 
9. Cooper ME: Pathogenesis, Prevention and 

treatment of diabetic nephropathy. Lancet 
1998: 352: 213-19.        

 
10. Lekatsas J, Koulouris S, Kararabinos I, 

Chrisanthopoulou G, Ioannidis G, Kranidis A, 
et al: Microalbuminuria is related to both 
extent and the severity of coronary 
atherosclerosis. Atherosclerosis 2001; 2(2): 
118. 

 
11.  Pontremoli R, Nicolella C, Viazzi F, Ravera 

M, Sofia A, Berruti V, et al: Microalbuminuria 
is an early marker of target organ damage in 
essential hypertension. AJH 1998; 11: 430-8. 

 
12. Ljungman S, Wikstrand J, Hartfork M, 

Berglund G: Urinary albumin excretion – a 
Predictor of risk of cardiovascular disease. 
AJH 1996; 9: 770-8. 

 
13. Pontremoli R, Leoncini G, Ravera M, Viazzi 

for Vettoretti S, Ratto E, et al: 
Microalbuminuria, cardiovascular, and renal 
risk in primary hypertention. J Am Soc 
Nephrol 2002; 13: 169-72. 

 
14. Jensen JS, Feldt – Rasmussen B, Strandgaard 

S, Schroll M, Borch-Johnsen K. Arterial 
hypertension, microalbuminuria, and risk of 
ischemic heart disease. Hypertension 2000; 35: 
898 – 903.  

 
15. Hillege HL, Janssen WMT, Bak AAA, Dierues 

GFH, Grobbee DE, Crijns HGGM, et al. 
Microalbuminuria is common aise in a non- 
diabetic, non hypertensive population, and an 
independent indicator of cardiovascular risk 
factors and cardiovascular morbidity. J Int Med 
2001; 249: 519-526. 

 
16. Tuttle KR, Puhlman ME, Cooney SK, Short R. 

Urinary albumin and insulin as predictors of 
coronary artery disease. An angiographic 
study. Am J Kidney Dis 1999; 34: 914 – 925. 

 
17. Jager A, Kostense PJ, Ruche HG, Herne RJ et 

al. Microalbuminuria and peripheral arterial 
disease are independent predictors of 
cardiovascular and all cause mortality, 
especially among hypertensive subjects. 
Arteriosclerosis, thrombosis and vascular 
Biology 1999; 19(3): 617-625. 

18. Agewall S, Bjorn F. Microalbuminuria and 
intima media thickness of the carotid artery in 
clinically healthy men. Atherssclerosis 2002; 
164: 161-166. 

 
19. Bianchi S, Bigazzi R, Campese VM: 

Microalbuminuria in essential hypertension: 
significance, pathophysiology and therapeutic 
implications. Am J Kidney Dis 1999; 34 (6): 
973-975. 

 
20. Brischetto R, Leonardo V, Amore MG, 

Corvoc, Leotta S, Lizzio G et al. Significance 
of microalbuminuria in atherosclerotic vascular 
disease. Arch Gerontol Geriatr 1996: 5: 173-
177. 

 
21. Fernandez I, Paez PJM, Hermosin BT, et al: 

Rapid Screening test evaluation for 
microalbuminuria in diabetes mellitus. Acta 
Diabetol 1998; 35 (4): 199-202 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Archive of SID

www.SID.ir


