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Abstract  

Background:  Coronary Artery Disease (CAD) is a major  
cause of death in developed and developing countries. Many  

of CAD patients don't have any other classic risk factor except  
diabetes. The aim of this study was to investigate the relation-
ship between urinary albumin excretion and severity of coro-
nary artery lesion by coronary angiography in type 2 diabetic  

patients.  

Patients and Methods: This study, conducted with 200  
type 2 diabetic patients with documented CAD by coronary  
angiography. The ratio of urinary albumin to creatinine was  

calculated. The study populations were classified according  

to albumin to creatinine ratio, Group I: Normoalbuminuric  
group (120 diabetic patients), Group II (80 patients) and  

subdivided into Group II a (56 microalbuminuria patients),  
Group II b (24 macroalbuminuria patients). The severity of  

CAD was estimated using multi-vessel affection and SYNTAX  

score.  

Results:  The prevalence of triple vessel CAD was signif-
icantly higher in Group II (microalbuminuic and macroalbu-
minuric patients). Triple vessel CAD was present in 13.3%  
of patients in Group I (normoalbuminuric), whereas it was  
present in 62.5% of patients in Group II (p<0.001). Left main  
artery stenosis was present in 8.3% in Group I and 20% in  

Group II (p=0.03). Of patients, 16.6% and 70% in Group I  
and II had Ostial and Para ostial stenosis respectively  

(p<0.001). Major side branch stenosis was present in 20% of  

patients in Group I and in 90% of patients Group II (p<0.001).  
The severity of CAD by SYNTAX score revealed that, patients  

of Group II had higher SYNTAX scores compared to Group 
I (29±8 vs. 16-}6, p<0.001). Patients with macroalbuminuria  
had higher SYNTAX scores compared to those with micro-
albuminuria (30±3 vs. 26-}6, p=0.001). Multivariate logistic  
regression analysis found smoking, dyslipidemia and albu-
minuria were risk factors for coronary artery lesion ( p=0.004,  
p<0.001 and  p<0.01 respectively).  

Conclusion: Patients with microalbuminuria and mac-
roalbuminuria have more extensive and severe angiographic  

CAD compared to those with normoalbuminuria.  
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Introduction  

DIABETES  Mellitus (DM) is a chronic metabolic  
disease has many complications; prevalence of  

these complications is increasing  [1] . Cardiovascular  
disease is the most important one of these patients  
[2] . Coronary Artery Disease (CAD) is a major  

cause of death in developed and developing coun-
tries. Advancing age, male sex, hypertension, dia-
betes mellitus, dyslipidemia and cigarette smoking  
are the independent risk factors for CAD [3] . Many  
of CAD patients don't have any other risk factors  
except diabetes [4] , thus many researchers are trying  

to find new risk factors to identify patients poten-
tially at risk for CAD. Urinary Albumin Excretion  
(UAE) is a marker of endothelial and vascular  
damage which could be a predictor for coronary  

artery atherosclerosis [5,6]  independent of renal  
function [7] . The term microalbuminuria is defined  
as urinary albumin levels of more than or equal to  

30-300mg/24h in 24-h urine collection or Albumin/  
Creatinine ratio (A/C) of 30-300mg/g creatinine  

in the random spot urine sample. Macroalbuminuria  

is defined as urinary albumin levels of more than  

300mg/24h or Albumin/Creatinine ratio (A/C) >300  
mg/g creatinine. How UAE may be related to the  
development of atherosclerotic disease is unclear.  

The most accepted explanation that UAE causes  

local injury of vascular smooth muscle cells and  
endothelium leading to cell proliferation and in-
crease in vascular permeability [8,9] . It is also  
reported that patients with UAE have a greater  
atherosclerosis burden. This study aimed to inves-
tigate the relationship between Urinary Albumin  

excretion and severity of coronary artery lesion  
by coronary angiography in type 2 diabetic patients.  
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Patients and Methods  

A case control study, we evaluated 200 type 2  

diabetic patients, according to American Diabetes  

Association criteria [10] . They underwent coronary  
angiography as a part of the clinical work-up for  

symptoms or signs of heart disease and documented  

as coronary artery disease by coronary angiography  
at the Sohag University Hospital from April 2014  
to March 2015. Inclusion criteria: Patients with  

type 2 diabetes mellitus and documented coronary  
artery disease by coronary angiography. The ex-
clusion criteria: Urinary tract infection, hematuria,  

chronic kidney disease, congestive heart failure  

and acute coronary syndrome. The study popula-
tions were classified according to albumin to cre-
atinine ratio (A/C ratio) into Group I: Normoalbu-
minuric group (120 diabetic patients (A/C ratio  

<30mg/g), Group II (80 patients with A/C ratio  

30mg/g) and subdivided into Group II a (56 micro-
albuminuria patients A/C ratio 30-300mg/g), Group  

II b (24 macroalbuminuria patients A/C ratio  
>300mg/g). In addition to 20 age and sex matched  

healthy individuals as a control group. Informed  
written consent was obtained from each individual  

before participation. The study was approved by  
the Ethics Committee of Sohag Faculty of Medi-
cine. For all individuals medical history and clinical  

examination were recorded.  

Venous blood sample was collected from all  

study participants after 12 hours of fasting, for  

laboratory analysis. The first voided urine sample  
was collected for A/C ratio measurement and urine  

analysis. Whole blood in EDTA coated tubes used  

for complete blood picture and glycosylated hemo-
globin (HbA 1c). Serum glucose, lipid profile, A/C  
ratio, liver function tests and serum and urine  

creatinine were determined by autoanalyzer Cobas  

c 311 (Roche/Hitachi cobas c systems). Blood  
picture was performed on Cell Dyne 1700 Abbott  

diagnostics (USA). HbA 1c  was determined by ion-
exchange High-Performance Liquid Chromatogra-
phy (HPLC) (The BioRad D 10 analyser). Urine  
creatinine concentration was based on the kinetic  
Jaffe method according to the manufacturer's in-
structions. Albumin in urine based on Immunotur-
bidimetric assay, antigen in the sample reacts with  

anti-albumin antibodies form antigen/antibody  
complexes which measured turbidimetrically. Al-
bumin/creatinine ratio was calculated, it is the ratio  

of urinary albumin to urinary creatinine; usually  

it is expressed as milligram of albumin excreted  

per gram of urinary creatinine.  
Albumin (mg/dl)  

A/C (mg/g) = X 1000  
Creatinine (mg/dl)  

ECG and echocardiography:  Trans-thorathic  
Echo for detection of segmental wall motion ab-
normalities, categorization of Wall Motion Score  
Index (WMSI): The left ventricular wall was di-
vided into 16 segments and scored using a 4-point  

scale: 1=normal, 2=hypokinetic, 3=akinetic, 4=  

dyskinetic.  

• A Wall Motion Score Index (WMSI) calculated  
by adding the numeric value assigned to each  

segment and dividing by the number of visualized  
segments.  

Angiographic  data:  Selective coronary angiog-
raphy was performed in all patients under local  

anesthesia via the femoral artery using the Judkins  

technique. The severity of each lesion was assessed  

by quantitative coronary angiography. The presence  

and total severity of CAD was assessed according  

to the Syntax scoring system щ] . The SYNTAX  
score calculator is available directly online or it  

was downloaded directly to a computer. To obtain  
correct scoring results, we did it with a team of  
three people, and consequently discussing the score  

resulting. Left and right coronary vasculatures  

were assessed. Each significant coronary lesion  
was defined as at least 50% diameter stenosis with  

at least 1.5mm. Lesion location is described using  

coronary tree segments. After each lesion is scored,  

the individual lesion scores will be automatically  

summed, and the patient's overall SYNTAX score  
will be calculated as follows:  

1- Low  ≤22.  
2- Intermediate 23-32.  
3- High (≥33).  

Statistical analysis:  
Data was analyzed using STATA intercooled  

Version 12. 1 . Quantitative data was represented  
as mean, standard deviation and median. Data was  

analyzed using student t-test to compare means of  
two groups and ANOVA for comparison of the  

means of three groups or more. When the data was  

not normally distributed Kruskal Wallis test for  
comparison of three groups and Mann-Whitney  

test was used to compare two groups. Qualitative  
data was presented as number and percentage and  

compared using either Chi square test or fisher  

exact test. Univariate and multivariate linear re-
gression to determine the factors that affect Syntax  

score. p-value was considered significant if it was  

<0.05.  

Results  

Clinical characteristics and laboratory variables  

of the all studied groups were demonstrated in  
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(Table 1). Serum glucose, lipogram and HbA 1c  
levels were significantly higher in diabetic patients  

than control group (p<0.01 for each). Demographic  
and clinical features of the Group I and Group II  

were demonstrated in (Table 2). There was no  
significant difference regarding age, sex, smoking,  

history of CAD and s.creatinine between the two  

groups. There was significant difference as regard  

dyslipidemia, HgA 1c , signs of CHD by ECG and  
Echo in Group II. The distribution of CAD severity  

as the regard multi vessel disease in the groups  
with and without albuminuria is presented in (Table  

3). The prevalence of triple vessel CAD was sig-
nificantly higher in Group II. Triple vessel CAD  

was present in 13.3% of patients in Group I, where-
as it was present in 62.5% of patients in Group II  

(p<0.001). Left main artery stenosis was present  
in 8.3% in Group I and 20% in Group II (p=0.03).  
Of patients, 16.6% and 70% in Group I and II had  

Ostial & Para ostial stenosis respectively (p<0.001).  
Major side branch stenosis was present in 20% of  
patients in Group I and in 90% of patients Group  

II (p<0.001). There was statistically significant  

Table (1): Clinical characteristics and laboratory variables of  

studied population.  

Feature  Patients  
(n=200)  

Controls  
(n=200)  

p - 
value  

Age/years  58.16±8.95  52.7±6.7  –  
Gender:  

Males  106 (53%)  13 (65%)  –  
Females  94 (47%)  7 (35%)  

Smoking  90 (45%) – –  
History of CAD  64(32%) – –  
Duration of DM in years  10.24±5. 17 – –  
Total cholesterol mg/dl  220±6. 1  150±9.4  <0.01  
Triglyceride mg/dl  230±8.2  124±3.1  <0.01  
HDL mg/dl  3 8± 1.2  45±3 . 8  <0.01  
LDL mg/dl  122±5.1  85± 11.2  <0.01  
VLDL mg/dl  48±2.1  25±3 .2  <0. 01  

S. glucose mg/dl  215.1 ±30.5  85.2±23  <0.01  
HbA1c%  8 .9±2.4  5.2± 1. 1  <0.01  
Serum creatinine mg/dl  0.98±0. 1 8  0.9± 1.3  >0.05  
A/C mg/g:  

Normoalbuminuria  120 (60%)  20 (100%)  >0.05  
Microalbuminuria  56 (28%) – <0.01  
Macroalbuminuria  24 (12%) – <0.01  

difference between patients with and those without  

albuminuria regarding their SYNTAX scores. Pa-
tients of Group II had higher SYNTAX scores  

compared to Group I (29±8 vs. 16±6, p<0.001), as  
shown in (Table 4). In both groups, the severity of  
CAD by SYNTAX score was evaluated, in Group  

I, 60 patients (50%) had a low SYNTAX score, 40  
patients (33.3%) had an intermediate and 20 pa-
tients (16.7%) had high scores. In Group II, 20  

patients (25%) had a low SYNTAX score and 24  

patients (30%) had an intermediate and 36 patients  

(45%) had high scores. Patients with macroalbu-
minuria had higher SYNTAX scores compared to  
those with microalbuminuria (30±3 vs. 26±6, p=  
0.001) (Table 5), Fig. (1). Multivariate logistic  
regression analysis was performed to assess the  

effect of age, gender, smoking, history of CAD,  
duration of DM, dyslipidemia, control of DM and  
albuminuria on coronary artery lesion (Table 6).  
We found smoking, dyslipidemia and albuminuria  
were risk factors for coronary artery lesion ( p=  
0.004, p<0.001 and p<0.01 respectively).  

Table (2): Demographic and clinical features of patients  

groups.  

Feature  
Group I  
(n=120)  

Group II  
(n=80)  

p- 
value  

Age/years  59.2±7.13  56.6± 11.06  0.06  

Gender:  
Males  56 (46.67%)  50 (62.50%)  0.12  
Females  64 (53.33%)  30 (37.50%)  

Smoking  45 (37.5%)  45 (56%)  0.11  
History of CAD  32 (26.67%)  32 (40%)  0.07  
Duration of DM in years  10.5±4.2  14.5±3.7  <0.01  
Dyslipidemia  90 (75%)  70 (87%)  0.04  
HgA1c >7%  80 (66.7%)  60 (75%)  0.03  
Serum creatinine mg/dl  0.98±0.18  0.99±0.20  0.72  

ECG Ischemic  64 (53.33%)  64 (80%)  0.001  
Echo (WMSI):  

1-1.4  90 (75%)  45 (56%)  0.02  
1.5-1.9  20 (16.6%)  18 (22.5%)  
2.-2.4  8 (6.6%)  12 (15%)  
2.5-3  2 (1.6%)  5 (6.5%)  

Table (3): Coronary angiography features of patients group.  

Feature  
Group I  
(n=120)  

Group II  
(n=80)  

p- 
value  

Number of vessels:  
1  72 (60.67%)  10 (12.5%)  <0.001  
2  32 (26.67%)  20 (25%)  >0.05  
3  16 (13.33%)  50 (62.5%)  <0.001  

Left main artery stenosis  10 (8.3%)  16 (20%)  0.03  
Ostial & Para ostial stenosis  20 (16.6%)  56 (70%)  <0.001  
Major side branch stenosis  24 (20%)  72 (90%)  <0.001  

Table (4): Syntax score of patients group.  

Feature  
Group I  
(n=120)  

Group II  
(n=80)  

p- 
value  

Syntax score:  
Median ±  IQR  16±6  29±8  <0.001  

Syntax score:  
Low  60 (50%)  20 (25%)  <0.001  
Intermediate  40 (33.3%)  24 (30%)  >0.05  
High  20 (16.7%)  36 (45%)  <0.001  
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Table (5): Syntax score of studied patients according to the  

degree of albuminuria.  

Feature  
Group I  
(N=120)  

Group II a  
(N=56)  

Group II b  
(N=24)  

p- 
value  

Syntax score:  
Median ±  IQR  16±6  26±6  30±3  0.001  

Syntax score:  
Low  60 (50%)  16 (29%)  4  (16%)  0.002  
Intermediate  40 (33.3%)  18 (32%)  6 (25%)  0.06  
High  20 (16.7%)  22 (39%)  14  (59%)  0.002  

Table (6): Multivariate linear regression analysis of several  

risk factors affecting coronary heart diseases.  

Feature  
Regression co-efficient  

(95 % Confidence interval)  
p-value 

 

Age/years  0.08 (–0.003:0.16)  0.16  

Males vs. females  5.23 (3.64:6.82)  0.12  

Smoking  6.15 (4.20:8.10)  0.004  

History of CAD  3.84 (1.84:8.09)  0.16  

Duration of DM  0.88 (–0.04:1.79)  0.06  

Dyslipidemia  4.94 (2.97:6.91%)  <0.001  

HgA1 c >7% vs. <7%  –0.41 (–2.63:1.82)  0.052  

Serum creatinine  –0.79 (–6.07:4.50)  0.79  

A/C ratio:  
Group (I) vs (IIa)  13.96 (9.44-18.47)  <0.01  
Group (I) vs (IIb)  24.57 (20.47:28.45)  <0.01  
Group (IIa) vs (IIb)  20.6 (16.5:24.5)  <0.01  

Low Intermediate High  

Fig. (1): Syntax score of studied patients according to the  

degree of albuminuria.  

Discussion  

Albuminuria had long been known as a major  
risk factor for renal disease, but also it is highly  

prevalent in several disease states. In this study,  
we found that the frequency of microalbuminuria  
and macroalbuminuria was elevated in the our  

study population (40%) which is significantly  
higher as compared to the other general population  

studies which ranges from 5% to 7% [12,13] . Thus,  

this study highlights that micro and macro is more  
frequent in patients with CAD than the general  
population and may be an important emerging risk  

marker for CAD. In the present study, there were  
significant differences in the prevalence of dysli-
pidemia, HBA1C, duration of diabetes and ECG  
changes and Echo of CAD between the two groups.  

Gou et al., [14]  found significant differences be-
tween microalbuminuria with duration of diabetes  

mellitus, HbA1C, FPG, LDL-C, HDL-C. All of  
these factors contribute to the occurrence of athero-
sclerosis.  

The study showed that patients with microalbu-
minuria and macroalbuminuria have a greater  

atherosclerotic burden and a more severe CAD in  

the form of total number of vessels affected per  

patient than those with normoalbuminuria. The  

prevalence of triple vessel CAD was significantly  

higher in Group II (p<0.001). Group II had more  
complex stenosis, left main artery stenosis (20%)  

major side branches stenosis (90%), ostial and  

paraostial stenosis (70%). The results are in ac-
cordance with the previously reported findings  

[15-18] . Rein et al., [19]  found that the prevalence  
of stenoses of  ≥50% was significantly greater in  
patients with albuminuria than in those with nor-
moalbuminuria (66% vs 51%; p<0.001). Khan et  
al., [20]  who found that patients with microalbu-
minuria have more severe angiographically detected  
coronary artery disease than those without micro-
albuminuria, thus a link can be established inde-
pendent of other risk factors.  

In the present study, patients with microalbu-
minuria and macroalbuminuria had higher SYN-
TAX scores compared to those with normoalbu-
minuria (29±8 vs. 16±6, p<0.001) and patients  
with macroalbuminuria had higher SYNTAX scores  
compared to those with microalbuminuria (30 ±3  
vs. 26±6, p=0.001), showing that the presence of  

macroalbuminuria was associated with more com-
plex CAD. These findings were in agreement with  
previous reports who found that patients with  
microalbuminuria have more severe angiographies  
CAD than those without microalbuminuria [15,21] .  
In Multivariate logistic regression analysis,we  
found smoking, dyslipidemia and albuminuria were  
risk factors for coronary artery lesion (p=0.004, p  
<0.001and p<0.01 respectively). Long-term lipid  

abnormalities and smoking in patients with diabetes  

result in vascular damage and endothelial dysfunc-
tion. Albuminuria considered as an emerging car-
diovascular risk factor in diabetic patients. The  

mechanism whereby albuminuria accelerates  
atherosclerosis is unclear, may be alterations in  

the extracellular matrix cause an increase in vas- 
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cular permeability and this contributes to the de-
velopment of endothelial dysfunction, which pro-
motes lipid influx into the vessel wall causing  
atherosclerotic changes [22] . Moreover another  
study found that albuminuria could predict cardiac  
autonomic imbalance in patients with non-
obstructive CAD evaluated by Heart rate recovery  

[23] . So it appears that aggressive treatment of  
albuminuria is beneficial in CAD patients.  

Conclusion:  
Patients with microalbuminuria and macroalbu-

minuria have more extensive and severe angiogra-
phies CAD compared to those with normoalbu-
minuria, and the presence of macroalbuminuria  
was associated with more complex CAD. The  

implementation of this simple assay in clinical  
routine may influence the aggressiveness of man-
agement and ultimately the outcome of the disease.  
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