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Introduction
Coronary artery disease (CAD) is a major 
cause of death and disability in both developed 
& developing countries Atherosclerosis is 
responsible for almost all cases of CAD. 
Coronary artery disease is a multifactorial 
disorder with several different risk factors. 
Advancing age, male sex, hypertension, 
diabetes mellitus, cigarette smoking and 
dyslipidemia are the major and independent 
well known risk factors or CAD [1]. However, 
these risk factors do not entirely explain the 
variation in cardiovascular disease incidence 
and mortality between individuals and 
among populations. Therefore, additional 
risk factors have been proposed to better 

identify patients who are potentially at risk of 
CAD. Many individual biomarkers have been 
related to cardiovascular risk, including levels 
of high sensitivity CRP (C-reactive protein) 
B-type natriuretic peptide (BNP) fibrinogen, 
D-dimer and homocysteine [2]. Among these 
new biomarkers is microalbuminuria (MA), 
which is gaining recognition as a marker of 
an atherogenesis, owing to its association with 
several atherosclerotic risk factors and early 
systemic vascular endothelial damage [3]. An 
increasing number of studies in different patient 
populations have reported that MA is associated, 
independently of traditional risk factors, with 
all causes of cardiovascular morbidity and 
mortality in patients with diabetes, hypertension 
and in the general population [4].

Abstract
The present study was done to investigate the association between the level of micro albuminuria 
and the severity of coronary artery disease angiographically.
The study is conducted on 70 patients who underwent coronary angiography in many cardiac 
centres (NHI, PAMCC) in National heart Institute and Arar cardiac centre Saudi Arabia.
The population study was divided into 2 groups according to micro albuminuria.
Group (I) include 46 patients with angiographic evidence of coronary heart disease and without 
micro albuminuria.
Group (II) include 24 patients with angiographic evidence of coronary heart disease and having 
micro albuminuria.
Patients are subjected to full medical history, through physical examination. 12 lead ECG, fasting 
blood sugar, Lipid profile, blood urea and serum creatinine levels are obtained.
Urinary albumin was measured by Stanbio Total Protein LiquiColor based on the procedure developed 
by Watanabe et al. Creatinine was measured by creatinine jaffe`reaction.. The ratio of urine albumin 
to creatinine (ACR) was used to define microalbiminuria .The upper normal limit is 30 mg/g. 
Conventional Echo Doppler study using (Vivid 7, General Electric-Vingmed) was done to assess EF%.
A diagnostic coronary angiogram was performed to assess the severity of CAD according to number 
of vessels affected and Gensini score estimation.
Our study group comprised 70 patients; 56% were men and 44% women;
64% of them were hypertensive, 68% of them were dyslipidemics, 58 of them were smokers, 43% of 
them were with high BMI and 48% of them have a positive family history of CHD. The mean age was 
58.850 ± 11.949 years (ranges from 33 to 81 years).
As per Cath Results; 36% CA results were normal, 38% CA results had a one vessel disease and 26% 
CA results had multivessel disease.
For Albumin Creatinine ration 60% had normal results and 40% had abnormal albumin creatinine 
ratio; of those with high ALB/CR ratio 42% of them had a one vessel disease and 58% of them had 
multivessel disease.
It is also found that micro albuminuria is productive for CAD independently with other risk factors 
It seems that micro albuminuria increase severity and number of CAD lesions and aggressive 
treatment of micro albuminuria may beneficial in CAD patients 
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Although a 24-hours urine collection is the gold standard for the 
detection of microalbuminuria [5].
Urinary albumin to creatinine ratio gives a quantitative result 
that correlates with the 24-hour urine values over a wide range of 
protein excretion, it is cheap to perform, and repeat values can be 
easily obtained to ascertain that microalbuminuria [6].
Patients and methods
Patients were included in this cross sectional study; the patients 
were without history of known CAD and will undergo their first 
coronary angiography for suspected ischemia.

Inclusion criteria
All the selected patients will have: 
Angina or angina like chest pain and evidence of ischemia 
(ischemic ECG changes, positive stress test or other noninvasive 
tests)
Exclusion criteria
1. Frank diabetic patients according the following criteria:
•	 Fasting blood glucose >126mg/dl
2. hour post-prandial blood glucose >200mg/dl
•	 Hemoglobin A1c >6.5mg/dl. (According to American 

diabetic association, 2010)
•	 Hemoglobin <11 mg/dl
•	 Concomitant systemic disease such as autoimmune disease, 

cancer or active infection or previous know renal disease 
(Nephrotic syndrome)

Methods
Patients will be subjected to the following:
1. Detailed history taking.
2. Thorough clinical evaluation. 
3. A spot morning urine samples were taken for detection of 

microalbuminuria by Immuno turbidimitric method and 
micro- albuminuria were diagnosed if urinary albumin / 
creatinine ratio 30 - 300 mg/gm.

4. 12 lead resting ECG.
5. Routine Laboratory testing will include: 

•	 Fasting blood sugar
•	 Serum creatinine and blood urea
•	 Liver enzymes
•	 Lipid profile

6. Elective coronary angiography to detect coronary lesions 
and extent

Descriptive Statistics
 Range Mean
Age 33 - 81 58.85 ± 11.949
Renal Cr 0.4 - 1.3 0.842 ± 0.222
Cath Result % 30 - 90 69.565  ± 18.21
Alb/CR ratio 302 - 1000 464.625 ± 169.469
GENSINI 0 - 72 20.95 ± 29.145

Table 1. Demographic data of studied groups between CAD and 
micro albuminuria

Cath Result
 N %
Normal 24 36.67
One vessel 26 38.33
Multi vessel 20 25.00
Total 70 100.00

Table 2. Number of CAD between studied groups 

Cath Result
 N %
Normal 24 36.67
LAD 14 20.00
LCX 6 8.33
RCA 6 10.00
MVD 20 25.00
Total 70 100.00

Table 3. Comparison of Coronary Artery disease between studied 
groups 

Albumin Creatinine ratio in relation to IHD
Defects in the glomerular capillary endothelium, basement 
membrane or podocytes are manifested as proteinuria. The 
proteins, hormones, growth factors (insulin-like growth factor), 
lipoproteins and transferrin that leak into the urinary space and 
flow to the tubules have been postulated to cause tubulointerstitial 
injury and inflammation [7]. Eventually, this injury pathway leads 
to parenchymal damage, renal fibrosis and progressive decline in 
eGFR [8]. This mechanism partly explains the specific association 
between proteinuria and progression to ESRD and death related 
to renal disease, and suggests that the protein in the urinary space 
is a potential renoprotective treatment target.

Cath Result Alb/CR ratio Chi-Square
Normal High Total

N % N % N % X2 P-value
Normal 23 61.11 0 0.00 26 36.67

32.560 <0.001*
One vessel 14 36.11 14 41.67 24 38.33
Multi vessel 2 2.78 17 58.33 20 25.00
Total 39 100.00 31 100.00 70 100.00

Table 4. Comparison of number of diseased vessels (extent of CAD) between study groups
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Here, notably, the described mechanistic links only represent 
associations: they are not yet coupled with definitive data that 
shows a causal relationship. Indeed, patients with CKD and with 
eGFR <60 ml/min/1.73 m2 often have proteinuria and much of 
the evidence for mechanisms described in this section was found 
in patients with reduced renal filtration function. Numerous 
pathways in CKD—including extracellular fluid volume overload, 
hypertension, abnormal calcium and phosphorus metabolism 
resulting in vascular calcification, endothelial dysfunction, 
systemic inflammation, oxidative stress and activation of 
sympathetic system and renin–angiotensin–aldosterone system 
(RAAS)—have been implicated to increase CVD risk [9].

Figure 1. Severity of Coronary Artery disease in studied groups 

Figure 2. Frequency of micro albuminuria among the studied groups, 
Albumin Creatinine ration 60% had normal results and 40% had 

abnormal Albumin Creatinine ratio

Figure 3. Number of diseased vessels with micro albuminuria 36% 
CA results were normal , 38% CA results had a one vessel disease and 

26% CA results had multivessel disease.

Cath 
Result Alb/CR ratio Chi-Square

Normal High Total
N % N % N % X2 P-value

Normal 24 61.11 0 0.00 24 36.67

33.403 <0.001*

LAD 9 19.44 5 20.83 14 20.00
LCX 3 5.56 4 12.50 7 8.33
RCA 6 11.11 3 8.33 8 10.00
MVD 1 2.78 15 58.33 17 25.00
Total 43 100.00 27 100.00 70 100.00

Table 5. Number of diseased vessels (extent of CAD) between study groups

Cath Result Alb/CR ratio T-Test
Range Mean  ± SD t P-value

One vessel 302 -581 358.3 ± 84.312 -3.022 0.006*

Table 6. Coronary Artery disease in relation to Alb/CR , 38% CA results had a one vessel disease
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Hypertension
Proteinuria is also associated with hypertension—an established 
cardiovascular risk factor. A study of patients with CKD 
(creatinine clearance <70 ml/min) in a renal clinic revealed a high 
prevalence of blood pressure >140/90 mmHg (60.5%), and the 
degree of proteinuria was found to be a significant determinant 
of the presence of hypertension in the study population [10]. 
Proteinuria is also a predictor for future development of hyper 
tension among normotensive individuals [11]. A cross-sectional 
study of 232 veterans affairs patients with CKD (eGFR <90 ml/
min/1.73 m2) showed degree of proteinuria to be the most 
significant correlate for systolic blood pressure [12]. Furthermore, 
increased arterial stiffness, as assessed by pulse wave velocity, 
was shown to be associated with presence of dipstick-positive 
proteinuria, creatinine clearance and systolic blood pressure in 
the general population of Okinawa, Japan (n = 3,387) [13].
Targeting the RAAS with ACEIs or angiotensin II receptor 
blockers (ARBs) is an effective strategy to reduce proteinuria 
Improvement in CVD outcomes with RAAS blockers, however, 
is limited. In the RENAAL trial, 1,513 patients with type 2 
diabetes and nephropathy (serum creatinine 1.3–3.0 mg/dl) were 
randomly assigned to receive treatment with losartan or placebo 
for 3.4 years [14]; morbidity and mortality from cardiovascular 
causes was similar in both groups, though the rate of first 
hospitalization for heart failure was significantly lower in the 
losartan group (11.9%) than in the placebo group (16.7%, P = 
0.005). A posthoc analysis from the RENAAL trial showed that 
proteinuria reduction by 30% or more after 6 months of losartan 
was associated with significant adjusted relative risk reductions 
of 49%, 23% and 34% over the length of the study for heart 
failure, non-heart-failure CVD and composite CVD end points, 
respectively, compared with no proteinuria reduction (Figure 2) 
[15]. Every 50% reduction in proteinuria reduced the risk for heart 
failure and CVD end points by 27% and 18%, respectively [16]. 
Given the variability in proteinuria measurements, however, it is 
also possible that a 30% or greater reduction in proteinuria is in 
part a result of regression to the mean. Furthermore, results of 
posthoc analyzes are well known to be far from definitive.

Cath Result Alb/CR ratio  ANOVA
Range Mean F P-value

LAD 302 - 350 320.4 ± 18.188 3.117 0.049*
LCX 310 - 581 413.667 ± 146.289
RCA 330 - 410 370 ± 56.569
MVD 360 - 1000 540.571 ± 176.02
TUKEY'S Test
LAD& LCX LAD& RCA LAD& MVD LCX& RCA LCX& MVD RCA& MVD
0.829 0.978 0.048* 0.988 0.556 0.454

Table 7. Impact of Alb/CR on coronary Artery disease , prevalence of two and three vessels disease increased in 
patients with micro albuminuria

Figure 4. Comparison between coronary  Artery disease in studied 
groups 

Figure 5. Role of Alb/CR in Predicting CAD ).Group I :patients had 
this ratio < 30mg/g and group II :patients had it > 30 mg/g.

Correlations
 Alb/CR ratio

r P-value

GENSINI 0.544 0.006*

Table 8. Comparison of Alb/CR  with Gensini
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Coronary Artery Calcification
Coronary artery calcification, as assessed by electron beam CT 
and cardiac CT angiography, identifies subclinical atherosclerotic 
plaque burden in all layers of the vessel wall, but its reliability 
in patients with CKD is inadequate [17,18]. In the Pittsburgh 
epidemiology of Diabetic Complications cohort of 302 adults 
with type 1 diabetes, patients with coronary artery calcification 
score >400 had significantly greater prevalence of diabetic CKD 
(proteinuria >200 µg/min or serum creatinine >2 mg/dl) [19]. 
In another study of 122 patients with type 2 diabetes (including 
patients with microalbuminuria and macro albuminuria), log 
albumin:creatinine ratio was a significant predictor of the extent 
of coronary artery calcification [20]. A cross-sectional study that 
compared coronary artery calcification in 90 patients with diabetic 
nephropathy (urine protein:creatinine ratio >0.5 g/g), with 30 
patients with diabetes and normoalbuminuria, found a greater 
prevalence of calcification (93% versus 63%, P <0.001), as well as an 
increased degree of calcification (calcification score 66 versus 4, P 
<0.001), in patients with proteinuria. Though the mean eGFR was 
39 ± 4 ml/min/1.73 m2 among patients with diabetic nephropathy, 
no difference in the presence or extent of calcification across the 
various CKD stages was noted. Interestingly, greater coronary 
artery calcification score in patients with diabetic nephropathy 
was associated with the presence of severe hypertension (as 
studied by the number of antihypertensive medications used), 
female gender and age <60 years, which suggests that these factors 
further accelerate coronary calcification in patients with diabetic 
nephropathy [21].
Hyperlipidaemia
Hyperlipidemia is another risk factor for increased cardiovascular 
mortality, and an abnormal lipid profile is commonly observed in 
individuals with proteinuria. Among individuals with proteinuria, 
the prevalence of total cholesterol >6.22 mmol/l (240 mg/dl), LDL 
>3.37 mmol/l (130 mg/dl), HDL <0.91 mmol/l (35 mg/dl), and 
triglyceride >2.26 mmol/l (200 mg/dl) has been reported to be 
88%, 86%, 62%, 62%, respectively [22]. In addition, lipoprotein 
(a), a prothrombotic protein attached to apolipoprotein B100 
on LDL particles, has been reported to be elevated (>1.07 µmol/l 
[30 mg/dl]) in 60% of patients with proteinuria [23]. In general, 
the severity of the dyslipidemia correlates with the severity of 
proteinuria [24].
Some small studies have shown reduction in proteinuria with 
statin therapy over a limited follow-up period, although others 
have not. Furthermore, clear evidence for improved CVD and 
CKD outcomes with use of statins in patients with proteinuria is 
lacking. In a prospective, double-blind study of 63 patients with 
proteinuria (with serum creatinine <1.5 mg/dl), normolipemia 
(total cholesterol <6.22 mmol/l) and controlled hypertension 
(<140/90 mmHg), participants were randomly assigned to 
treatment with pravastatin or placebo [25]; after 6 months of 
treatment, patients on statin therapy demonstrated reduced 
proteinuria that correlated with reduction in urinary endothelin 
1, but not with change in lipid profile, and creatinine clearance 
remained stable. In a similar study, the research group reported 
further improvement in proteinuria in patients on statins and 
losartan therapy, which was lost with withdrawal of statin [26]. 
Another prospective, controlled, open-label study in 56 patients 
with proteinuria (secondary to idiopathic glomerulo nephritis, 
baseline creatinine clearance 50 ml/min) and hyperlipidemia, 
demonstrated significant proteinuria reduction and slower 
decline in creatinine clearance with atorvastatin after one year 
of ACEI–ARB antihypertensive therapy [27]. However, these 
effects on albuminuria and GFR were not seen in three other 
studies, which included 26 patients with type 1 diabetes with 
nephropathy who were treated with simvastatin [28], 30 adults 

with nephrotic syndrome or proteinuria >1 g daily who were 
randomly assigned to simvastatin or placebo [29], and, despite 
improvement in hyperlipidemia, in 10 patients with nephrotic 
syndrome who were treated with simvastatin and cholestyramine 
[30]. A meta-analysis of randomized, placebo-controlled trials of 
statins in patients with CKD (presence of proteinuria or eGFR 
<60 ml/min/1.73 m2) showed an overall significant reduction in 
proteinuria (n = 311 patients, 6 studies), unchanged GFR, and an 
interesting significant reduction in CVD events [31].
Questions still remain as to whether there is a dose-dependent 
response of statin therapy on urine protein and if different statins 
cause varying beneficial effect on proteinuria. It is also unclear 
if the tubular proteinuria from reduced receptor mediated 
endocytosis at the proximal tubule observed with use of statin 
(rosuvastatin 80 mg daily) is injurious or protective to the kidney 
[32].
Nevertheless, the National Cholesterol Education Project Adult 
Treatment Panel 4 guideline recommendations on use of statins 
for goal LDL <1.81 mmol/l and non-HDL <2.59 mmol/l should 
be adhered to in patients with CKD (proteinuria or eGFR<60 
ml/min/1.73 m2) (Table 2). American Diabetic Association/ACC 
recommendations published in 200848 include a third lipid 
goal—an apolipoprotein B100 level <0.8 g/l—which addresses 
the problem of residual risk related to increases in LDL particle 
number in the setting of low HDL and high triglycerides.
Inflammation
Inflammatory biomarkers of vascular changes and endothelial 
dysfunction are being actively studied to define their role as 
markers of atherosclerotic burden, mediators of vascular damage, 
or both. C-reactive protein (CRP) is a large pentameric protein 
produced by the liver in response to adipokine signals from intra-
abdominal fat stores; this protein is probably not pathogenic 
itself, but has been associated with impaired endothelial 
function [33]. CRP measured by high sensitivity CRP (hs-CRP) 
testing correlates with the degree of global cardiometabolic risk 
associated with adipose tissue [34]. Hs-CRP measures are elevated 
in asymptomatic patients with nephroticrange proteinuria and are 
associated with impaired microvascular endothelial function as 
assessed by acetylcholine iontophoresis [35]. Moreover, significant 
correlation between the severity of proteinuria and level of hs-
CRP has been demonstrated [36]. Proteinuria is also associated 
with asymmetric dimethylarginine, another inflammatory 
biomarker that inhibits production of nitric oxide (NO), and thus 
causes endothelial dysfunction and atherosclerosis [37].
Thrombotic Mechanisms
Thrombogenic factors and blood viscosity might predict CVD 
events in patients with proteinuria. In a prospective study of 
328 individuals, von Willebrand factor, tissue type plasminogen 
activator, soluble vascular cell adhesion molecule, soluble 
eselectin and fibrinogen were found to correlate with increased 
urinary albumin excretion [38]. Plasma prekallikrein, a 
modulator of vascular tone and structure, was found to be high 
in patients with diabetes with macroalbuminuria [39]. Monocyte 
chemoattractant protein 1, a chemokine that recruits monocytes 
into atherosclerotic plaques and produces a local inflammatory 
response, was also found to be elevated in patients with diabetes 
with macroalbuminuria [40]. Finally, elevated factor VII, 
plasminogen activator inhibitor type 1, platelet adhesiveness, 
and erythrocyte aggregability in patients with diabetes and 
proteinuria [41,42] could be indicative of high thrombosis risk in 
the setting of plaque rupture, and the development of thrombi as 
a result of stasis in the arterial system.
Endothelial Dysfunction and Nitric Oxide
Proteinuria might reflect not only renal injury but also a systemic 
increase in endothelial permeability, though clear evidence 
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is lacking for this hypothesis. The vascular endothelium has 
an important role in regulating transport of proteins across 
microvascular walls through intercellular clefts [43], transcellular 
holes [44], and possibly, caveolae [45]. Endothelial dysfunction 
is an attractive mechanism that might link proteinuria with the 
pathogenesis of atherosclerosis, as endothelial dysfunction, in 
response to sheer stress and the deposition of lipoproteins in 
the subendothelial space, is an early event in atherogenesis and 
is hypothesized to accelerate atherosclerotic plaque formation 
[46]. Increased transvascular leakage as a result of endothelial 
permeability could allow the gradient-dependent entry of 
apolipoprotein B100 containing lipoproteins into the vessel wall, 
where they would become trapped. In addition, injury to the 
endothelium results in increased cell and platelet adhesiveness, 
greater permeability to proteins and inflammatory cells, and 
altered production of vasoactive mediators, specifically NO.
Against the hypothesis that proteinuria is a marker of increased 
systemic permeability, transcapillary escape rate of albumin was 
observed to be increased among patients with diabetes, compared 
with control participants, to a similar extent in patients with and 
without proteinuria (urine albumin >300 mg/day) [47]. However, 
macrovascular endothelial function, as assessed by flow-
associated dilation, has been shown to be impaired in individuals 
with nephroticrange proteinuria [48]. This process is thought to 
occur though the loss of vasoregulatory effects of NO. In addition 
to maintaining vasodilatory tone, NO also prevents platelet 
adhesion and aggregation, inhibits vascular smooth muscle 
proliferation and leukocyte adhesion, antagonizes lipoprotein 
flux into the subendothelium, and attenuates the oxidative 
modification of the trapped cholesterol. Indeed, decreased NO 
activity in individuals with nephrotic syndrome is thought to be 
responsible for their atherosclerosis [49].
Nephrotic range proteinuria is associated with deranged NO 
activity through indirect mechanisms. Dyslipidemia is commonly 
seen in individuals with nephrotic syndrome, and increases 
in very low-density lipoprotein, and LDL is believed to further 
worsen NO-mediated vasodilation (endothelial dysfunction) 
[50]. An interesting hypothesis to explain this link involves 
lysophosphatidylcholine. In patients with nephrotic syndrome, 
abnormally low serum albumin levels results in diminished 
binding of lysophosphatidylcholine to albumin, thus leading to 
sequestration and increased levels of lysophosphatidylcholine in 
LDL cholesterol [51]. The lysophosphatidylcholine probably affects 
endothelial function through NO dependent and independent 
pathways, in addition to its proinflammatory and oxidative 
effects [52]. There is a lack of evidence for endothelial dysfunction 
in patients with milder degree of proteinuria, but it is possible 
that the aforementioned mechanism occurs in nonnephrotic 
proteinuria.
Vascular Endothelial Growth Factor
Another interesting potential mechanism that links proteinuria 
and hypertension is being studied in patients receiving vascular 
endothelial growth factor (VEGF) inhibitors for treatment of 
cancer. In a meta-analysis of 7 trials (1,850 patients), use of a 
VEGF antagonist (bevacizumab) was associated with an increased 
incidence of proteinuria and hypertension [53]. These adverse 
effects were reversed when the anti-VEGF therapy was stopped 
[54]. The pathogenesis of proteinuria that results from VEGF 
antagonism is not clear, but endothelial dysfunction is a potential 
cause. VEGF is expressed by the podocytes and is important 
in glomerular development (angiogenesis), maintenance of 
endothelial function and endothelial repair after injury [55]. 
Increased hemodynamic stress from the associated hypertension 
might also be implicated in the proteinuria. Studies have not 
assessed whether anti-VEGF-associated endothelial dysfunction 

occurs only at the glomerular level, or also at a systemic level to 
result in increased atherosclerosis and cardiovascular risk.
Results
Our study group comprised 70 patients; 56% were men and 
44% women; 64% of them were hypertensive, 68% of them were 
dyslipidemics, 58 of them were smokers, 43% of them were with 
high BMI and 48% of them have a positive family history of CHD. 
The mean age was 58.850 ± 11.949 years (ranges from 33 to 81 
years).
As per Cath results; 36% CA results were normal, 38% CA results 
had a one vessel disease and 26% CA results had multivessel 
disease.
For Albumin Creatinine ration 60% had normal results and 40% 
had abnormal Albumin Creatinine ratio; Of those with high ALB/
CR ratio 42% of them had a one vessel disease and 58% of them 
had multivessel disease.
Discussion 
The risk of coronary artery diseases (CAD) is predicted by 
traditional risk factors including age, sex, smoking, diabetes 
mellitus, hypertension and dyslipidemia. However, these factors 
don’t entirely explain the variation of CAD incidence and 
mortality in individuals and populations [1].
This fact has led to studies on non-traditional cardiovascular risk 
factors and reside concentration of urinary albumin is one of these 
factors. albuminuria is predictive, independent of classical risk 
factors of cardiovascular diseases and is associated with all–cause 
mortality and cardiovascular morbidity and mortality in patients 
with Diabetes, hypertension and in the general population [2]. 
Despite the assisociation between albuminuria and cardiovascular 
events is well described ,few studies had examined the correlation 
of angiographic severity of CAD with microalbuminuria. So, 
the purpose of this study is to investigate relationship between 
microalbuminuria and presence and extent of coronary artery 
disease . Urinary albumin to creatinine ratio does not require 
early morning or timed collections, it gives a quantitative result 
that correlates with the 24-hour urine values over a wide range of 
protein excretion, it is cheap to perform, and repeat values can be 
easily obtained to ascertain that microalbuminuria, if present, is 
persistent [6].
In the present study the albumin/ creatinine ratio (ACR) was 
estimated in 70 patients with angiographically- evident CAD to 
show if there is any correlation between microalbuminuria and 
severity of CAD.
Patients with diabetes , renal failure , heart failure , liver 
insufficiency and anaemic patients were excluded .
Urinary albumin was measured by Stanbio Total Protein 
LiquiColor based on the procedure developed by [27]. Creatinine 
was measured by creatinine jaffè reaction [28]. The ratio of urine 
albumin to creatinine (ACR) was used to define microalbiminuria 
.The upper normal limit is 30 mg/g [51].
In addition , patients were evaluated as regard to presence of 
coronary risk factors , echocardiographic (EF), extent of CAD 
(number of vessels affected and Gensini score)
The studied population were classified into two groups according 
to the presence of abnormal ACR (>30mg/g). Group I: patients 
had this ratio < 30mg/g and Group II: patients had it > 30 mg/g.
In the present study, about one third of studied patients had 
abnormal ACR (group II), while the other two-third had their 
ratio normal (Group I). Group I included 36 patients (60%) and 
Group II 24 patients (40%) (Figure 7). 
This was concordant with that reported by Parsa et al., [33] who 
enrolled 77 patients,16 patients (21 %) had microalbuminuria and 
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61 (79%) of patients were normal regarding microalbuminuria .
 Also, concordant with the results of the present study, Hashim 
et al., [20] found that 37% of their ischemic heart patients, had 
microalbuminuria and 63% had normoalbuminuria .
 On the other hand Parvizi et al., [35] studied 228 ischemic heart 
patients and found that the level of albumin in all the studied 
patients was >300mg/24h. The cause of the discrepancy between 
the results of the present study and later study may attributed to 
different no. of patients studied, different methods of evaluation 
or the different types of population studies.
The present study showed that 23 patients (38%) had only one 
vessel affected and 15 patients (25%) had two or more vessels 
affected and remaining 32 patients showed a normal CA (36%).
Those with normal ALB/CR ratio were 36 patients (60%) and 
Abnormal ALB/CR ratio were 24 patients (40%)
Similar results were exhibited by Sukhija et al., [37] who found 
that the prevalence of two and three vessels disease increased 
in patients with micro albuminuria compared with the controls 
independent of other risk factors (p value <0.001).
Another study performed by Aziz et al., [21] who found that 
patients with MA had much greater atherosclerotic burden in the 
form of multi-vessel CAD than those without, triple-vessel CAD 
was present in 8 of 12 patients (66.6%) with MA and in 4 of 12 
patients without MA (33.3%), double-vessel CAD was found in 36 
of 48 patients (75%) in the group with MA and in 12 of 48 Patients 
(25%) without MA.
Finally, Parvizi, et al., [35] who studied 228 patients, all of them 
had albumin level >300mg/24h, found that 114 patients with two 
diseased vessels and 114 patients with three diseased vessels. 
Conclusion 
About one-third of patients with angiographically evident CAD, 
have microalbuminuria. This group of patients were found to 
have more severe coronary artery disease compared to those with 
normal albumin excertion.
The albumin/creatinine ratio is an independent risk factor 
for presence and severity of CAD in this study. Larger studies 
involving multicentre and a large number of patients are needed 
to confirm these results and to consider this ratio among coronary 
risk factors. 
References
1. Gaziano TA, Bitton A, Anand S, Abrahams-Gessel S, Murphy 

A. Growing epidemic of coronary heart disease in low- and 
middle-income countries. Curr Probl Cardiol. 2010;35(2):72-
115.

2. Danesh J, Wheeler JG, Hirschfield GM, et al. C-reactive protein 
and other circulating markers of inflammation in the prediction 
of coronary heart disease. N Engl J Med. 2004;350(14):1387-1397. 

3. Bigazzi R, Bianchi S, Baldari D, Campese VM. Microalbuminuria 
predicts cardiovascular events and renal insufficiency in patients 
with essential hypertension. J Hypertens. 1998;16(9):1325-1333. 

4. Park HY, Schumock GT, Pickard AS, Akhras K. A structured 
review of the relationship between microalbuminuria and 
cardiovascular events in patients with diabetes mellitus and 
hypertension. Pharmacotherapy. 2003;23(12):1611-1616. 

5. Eknoyan G, Hostetter T, Bakris GL, et al. Proteinuria and other 
markers of chronic kidney disease: a position statement of the 
national kidney foundation (NKF) and the national institute 
of diabetes and digestive and kidney diseases (NIDDK). Am J 
Kidney Dis. 2003;42(4):617-622. 

6. Mogensen CE. Microalbuminuria and hypertension with focus 
on type 1 and type 2 diabetes. J Intern Med. 2003;254(1):45-66.

7. Nijland F, Kamp O, Verhorst PM, de Voogt WG, Visser CA. 
Early prediction of improvement in ejection fraction after 
acute myocardial infarction using low dose dobutamine 

echocardiography. Heart. 2002;88(6):592-596.
8. Alwan A, Maclean DR, Riley LM, et al. Monitoring and 

surveillance of chronic non-communicable diseases: 
progress and capacity in high-burden countries. Lancet. 
2010;376(9755):1861-1868 

9. Alwan A, Armstrong T, Cowan M, Riley L. Noncommunicable 
diseases country profiles 2011 [Internet] 2011. [Last accessed in 
2013 Mar 31].

10. Gaziano TA, Bitton A, Anand S, Abrahams-Gessel S, Murphy 
A. Growing epidemic of coronary heart disease in low- and 
middle-income countries. Curr Probl Cardiol. 2010;35(2):72-
115.

11. Smith SC Jr. Reducing the global burden of ischemic heart disease 
and stroke: a challenge for the cardiovascular community and 
the United Nations. Circulation. 2011;124(3):278-279.

12. Koenig W. Cardiovascular biomarkers: Added value with an 
integrated approach? Circulation. 2007;116:3–5. 

13. Garg JP, Bakris GL. Microalbuminuria: Marker of vascular 
dysfunction, risk factor for cardiovascular disease. Vasc Med. 
2002;7:35–43. 

14. American Diabetes Association. Standards of medical care in 
diabetes--2006. Diabetes Care. 2006;29(Suppl 1):S4–42. 

15.  de Jong PE, Curhan GC. Screening, monitoring, and treatment 
of albuminuria: Public health perspectives. J Am Soc Nephrol. 
2006;17:2120–6. 

16. Vasan RS. Biomarkers of cardiovascular disease: Molecular basis 
and practical considerations. Circulation. 2006;113:2335–62. 

17. Weir MR. Microalbuminuria and cardiovascular disease. Clin J 
Am Soc Nephrol. 2007;2:581–90. 

18.  American Diabetes Association. Diagnosis and classification of 
diabetes mellitus. Diabetes Care. 2013;36(Suppl 1):S67–74. 

19. Atthobari J, Asselbergs FW, Boersma C, et al. PREVEND IT 
Study Group. Cost-effectiveness of screening for albuminuria 
with subsequent fosinopril treatment to prevent cardiovascular 
events: A pharmacoeconomic analysis linked to the prevention 
of renal and vascular endstage disease (PREVEND) study 
and the prevention of renal and vascular endstage disease 
intervention trial (PREVEND IT) Clin Ther. 2006;28:432–44. 

20.  Hashim R, Nisar S, Khalil ur Rehman, Naqi N. 
Microalbuminuria: Association with ischaemic heart disease in 
non-diabetics. J Ayub Med Coll Abbottabad. 2006;18:40–3. 

21.  Awan ZA, Naveed AK, Malik MM, Khan S. Microalbuminuria 
in angiographically documented coronary heart disease in non-
diabetic and normotensive individuals. Ann King Edward Med 
Univ. 2009;15:111–6. 

22. Arnlöv J, Evans JC, Meigs JB, et al. Low-grade albuminuria and 
incidence of cardiovascular disease events in nonhypertensive 
and nondiabetic individuals: The Framingham Heart Study. 
Circulation. 2005;112:969–75. 

23.  Brantsma AH, Bakker SJ, Hillege HL, de Zeeuw D, de Jong PE, 
Gansevoort RT. PREVEND Study Group. Urinary albumin 
excretion and its relation with C-reactive protein and the 
metabolic syndrome in the prediction of type 2 diabetes. 
Diabetes Care. 2005;28:2525–30. 

24. Jager A, Kostense PJ, Ruhé HG, et al. Microalbuminuria 
and peripheral arterial disease are independent predictors 
of cardiovascular and all-cause mortality, especially among 
hypertensive subjects: Five-year follow-up of the Hoorn Study. 
Arterioscler Thromb Vasc Biol. 1999;19:617–24. 

25.  Yuyun MF, Khaw KT, Luben R, et al. European Prospective 
Investigation into Cancer in Norfolk (EPIC-Norfolk) population 
study. Microalbuminuria independently predicts all-cause and 
cardiovascular mortality in a British population: The European 
Prospective Investigation into Cancer in Norfolk (EPIC-
Norfolk) population study. Int J Epidemiol. 2004;33:189–98. 

26. Brlowse  LD , Feldt-Rasmussen B, Strandgaard S, Schroll 
M, Jensen JS. Urinary albumin excretion. An independent 
predictor of ischemic heart disease. Arterioscler Thromb Vasc 
Biol. 1980;19:19927.

27. Watanabe N, Kamel S, Ohkubo A, et al. (1986): Urinary protein 



Page 8 of 8

Abdulaziz Aboshahba.: Cardiology and Vascular Medicine. 2020; 1(1):1-8

Cardiol Vasc Med. (2020) Vol 1, Issue 1

as measured with pyrogallol red-molybdate complex, manually 
and in a Hitachi 726 automated analyzer. Clin Chem. 32: 1551-
1554.

28. Bowers LD, Wong ET. Kinetic serum creatinine assays. II. A 
critical evaluation and review. Clin Chem. 1980;26(5):555-561. 

29. Serruys PW, Unger F, van Hout BA, et al. The ARTS study 
(Arterial Revascularization Therapies Study). Semin Interv 
Cardiol. 1999;4(4):209-219.

30. Ryan TJ, Faxon DP, Gunnar RM, et al. Guidelines for percutaneous 
transluminal coronary angioplasty. A report of the American 
College of Cardiology/American Heart Association Task Force 
on Assessment of Diagnostic and Therapeutic Cardiovascular 
Procedures (Subcommittee on Percutaneous Transluminal 
Coronary Angioplasty). Circulation. 1988;78(2):486-502.

31. Hamburger JN, Serruys PW, Scabra-Gomes R, et al. 
Recanalization of total coronary occlusions using a laser 
guidewire (the European TOTAL Surveillance Study). Am J 
Cardiol. 1997;80(11):1419-1423.

32. Morrison DA, Sethi G, Sacks J, et al. Percutaneous coronary 
intervention versus coronary artery bypass graft surgery for 
patients with medically refractory myocardial ischemia and 
risk factors for adverse outcomes with bypass: a multicenter, 
randomized trial. Investigators of the Department of Veterans 
Affairs Cooperative Study #385, the Angina With Extremely 
Serious Operative Mortality Evaluation (AWESOME). J Am 
Coll Cardiol. 2001;38(1):143-149. 

33. Zand Parsa AF, Ghadirian L, Rajabzadeh Kanafi S, Moradi 
Farsani E. Positive correlation between microalbuminuria 
and severity of coronary artery stenosis in patients with type 2 
diabetes mellitus. Acta Med Iran. 2013;51(4):231-235.

34. Hashim R, Nisar S, Khalil ur Rehman, Naqi N. Microalbuminuria: 
association with ischaemic heart disease in non-diabetics. J 
Ayub Med Coll Abbottabad. 2006;18(1):40-43. 

35. Parvizi R, Mohammad R, Susan HS, Safavi M. Relationship 
between Microalbuminuria and Extent of Coronary 
Atherosclerotic Lesions. Iranian Heart Journal. 2011;6(2):20-5.

36. Hoseini VN, Rasouli M. Microalbuminuria correlates with 
the prevalence and severity of coronary artery disease in non-
diabetic patients. Cardiol J. 2009;16(2):142-145. 

37. Sukhija R, Aronow WS, Kakar P, et al. Relation of 
microalbuminuria and coronary artery disease in patients with 
and without diabetes mellitus. Am J Cardiol. 2006;98(3):279-
281.

38. Bildirici U, Ural E, Kilic T, et al. Association between 
documented coronary artery disease and urinary albumin, 
albumin to creatinine ratio. Med Sci Monit. 2010;16(11):CR545-
CR548.

39. Saleem T, Mohammad KH, Abdel-Fattah MM, Abbasi AH. 
Association of glycosylated haemoglobin level and diabetes 
mellitus duration with the severity of coronary artery disease. 
Diab Vasc Dis Res. 2008;5(3):184-189. Watanabe H, Osterby R, 
Osterby R, Ritz E. Diabetic nephropathy. In: Brenner BM, Levine 
S (edi). The Kidney. Philadelphia: WB Saunders, 1986;1731-73. 

40. Gosling P, Hughes EA, Reynolds TM, et al. Microalbuminuria 
is an early response following myocardial infarction. Eur Heart 

J. 2003;12:508-513
41. Pedrinelli R, Giampietro O, Carmassi F, et al. Microalbuminuria 

and endothelial dysfunction in essential hypertension. Lancet. 
2003;344:14.

42. Clausen P, Jensen JS, Jensen G et al. Elevated urinary albumin 
excretion is associated with impaired arterial dilatory capacity 
in clinically healthy subjects. Circulation. 2001;103:1869.

43.  Matsushita K, van der Velde M, Astor BC, et al. Association 
of estimated glomerular filtration rate and albuminuria 
with all-cause and cardiovascular mortality in general 
population cohorts: a collaborative meta-analysis. Lancet. 
2010;375(9731):2073–2081. 

44. Hanevold CD, Pollock JS, Harshfield GA. Racial differences in 
microalbumin excretion in healthy adolescents. Hypertension. 
2008;51(2):334–338. 

45. Thygesen K, Alpert JS, White HD, et al. Universal definition of 
myocardial infarction. Circulation. 2007;116(22):2634–2653. 

46.  Safford MM, Brown TM, Muntner PM, et al. Association of 
race and sex with risk of incident acute coronary heart disease 
events. JAMA. 2012;308(17):1768–1774.

47.  Coresh J, Selvin E, Stevens LA, et al. Prevalence of chronic 
kidney disease in the United States. JAMA. 2007;298(17):2038–
2047. 

48. Shara NM, Wang H, Valaitis E, et al. Comparison of estimated 
glomerular filtration rates and albuminuria in predicting 
risk of coronary heart disease in a population with high 
prevalence of diabetes mellitus and renal disease. Am J Cardiol. 
2011;107(3):399–405.

49. Waheed S, Matsushita K, Sang Y, et al. Combined association 
of albuminuria and cystatin C-based estimated GFR with 
mortality, coronary heart disease, and heart failure outcomes: 
the Atherosclerosis Risk in Communities (ARIC) Study. Am J 
Kidney Dis. 2012;60(2):207–216.

50. Zelmanouitz z, Matsushita K, Astor BC, Hoogeveen RC, 
Ballantyne C, Coresh J. Combined Association of Creatinine, 
Albuminuria, and Cystatin C with All-Cause Mortality and 
Cardiovascular and Kidney Outcomes. Clin J Am Soc Nephrol. 
2003;8(3):434–442.

51. Howard G, Lackland DT, Kleindorfer DO, et al. Racial 
differences in the impact of elevated systolic blood pressure on 
stroke risk. JAMA Intern Med. 2013;173(1):46-51.

52. Peralta CA, Katz R, DeBoer I, et al. Racial and ethnic differences 
in kidney function decline among persons without chronic 
kidney disease. J Am Soc Nephrol. 2011;22(7):1327–1334.

53.  Bambs C, Kip KE, Dinga A, Mulukutla SR, Aiyer AN, Reis SE. 
Low prevalence of “ideal cardiovascular health” in a community-
based population: the heart strategies concentrating on risk 
evaluation (Heart SCORE) study. Circulation. 2011;123(8):850–
857. 

54. Plantinga L, Howard VJ, Judd S, et al. Association of duration 
of residence in the southeastern United States with chronic 
kidney disease may differ by race: the Reasons for Geographic 
and Racial Differences in Stroke (REGARDS) cohort study. Int J 
Health Geogr. 2013;12:17. 


