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Abstract: Introduction: Cardiovascular disease is the leading cause of mortality in the world. There are 

several risk factors for cardiovascular disease, such hypertension, dyslipidemia, obesity, diabetes mellitus 

and cigarette smoking. However, these classic risk factors do not entirely explain for future 

cardiovascular disease. As a result, many newer risk factors such as estimated glomerular filtration rate 

(eGFR), microalbuminuria, C-reactive protein (CRP), homocysteine have been evaluated as potential 

predictive factors. Microalbuminuria is gaining recognition as simple marker of atherogenic risk. Positive 

albuminuria is considered not only marker of renal damage but also signify systemic vascular damage 

since.  In this study we want to evaluate the association between albuminuria and coronary atherosclerosis 

using angiography in cases with type 2diabetes mellitus by estimating urinary albumin excretion. 

Materials and methods: It is a cross sectional, observational study of association between increased 

Albuminuria and Coronary Atherosclerosis in 100 patients with Type 2 diabetes mellitus. We exclude the 

patients with Gestational diabetes mellitus,type 1 diabetes mellitus and urinary tract infection. Results: 

Prevalence rates for microalbuminuria in the present study were 31%. 41-50 years showed maximum of 

microalbuminurics followed by 51-60 years group had maximum of macroalbiminuria cases. Most of the 

patients were detected with microalbuminuria and in the first few years of the disease. Patients falling in 
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the overweight category showed maximum number of micro and macroalbuminurics. Lipid Profile 

abnormalities showed negative correlation with microalbuminuria but positive with Serum Triglyceride 

levels. Due to CAD examination, Microalbuminuria cases were higher as 54.8% among those with DVD. 

Conclusion: Microalbuminuria in itself being a predictor of diabetic nephropathy however it shows 

negative association with diabetic neuropathy and diabetic retinopathy. Microalbuminuria showed 

positive association with CAD cases in the present study. Hypertension and dyslipidemia being a 

cardiovascular risk factor showed a significant association with microalbuminuria. 

 

INTRODUCTION 

Cardiovascular disease is the leading cause of mortality in the world. Nearly 16.7 million deaths per year 

are attributable to this condition.
1
 Cardiovascular disease has also become a major health concern in 

developing countries.
2
There are several risk factor for cardiovascular disease, such hypertension, 

dyslipidaemia, obesity, diabetes mellitus and cigarette smoking, are reversible and have been used 

extensively in risk stratification of cardiovascular disease. However, these classic risk factors do not 

entirely explain for future cardiovascular disease.
3
 the vascular system is single entity and damage to it 

occurs systemically. Risk factors evolve overtime, causing progressive damage leading to terminal failure 

of vital organs. The injury mechanism is same and depending upon which organ is the most damaged, 

will manifest has cardiovascular, cerebrovascular, peripheral vascular, chronic kidney disease etc. in close 

relationship to hypertension, diabetes, obesity etc.
4 

As a result, many newer risk factors such as estimated 

glomerular filtration rate (eGFR), microalbuminuria, C-reactive protein (CRP),homocysteine have been 

evaluated as potential predictive factors.
5 

Several atherosclerotic factors have been identified and have shown utility in preventing CVD. 

Microalbuminuria is gaining recognition as simple marker of atherogenic risk. Prospective and 

epidemiologic studies have found that microalbuminuria is predictive, independently traditional risk 

factors that reflect subclinical vascular damage in the kidneys and other vascular beds. Positive 

albuminuria is considered not only marker of renal damage but also signify systemic vascular damage 

since kidney is only vascular organ that communicate with the exterior through fluid filter through its 

micro vascular beds. This enables renal disease used as pressure disease, the diagnosis of which reveals 

other diseases that have vascular damage in common, e.g. cardiovascular and cerebrovascular disease etc. 

The kidney is actually a mirror of systemic vasculature.
6
 Microalbuminuria is a marker of inflammation 

and independent risk factor for cardiovascular mortality. The degree of microalbuminuria may reflect the 

renal manifestation of a global vascular dysfunction. It refers to excretion of albumin in the urine at a rate 

that exceeds normal limits but is less than the detection level for traditional dipstick methods.
7
 The 

normal rate of albumin excretion is less than 20mg/day, if excretion is 30 to 300mg/day is 

microalbuminuria, values above 300 mg/day are considered represent overt proteinuria. Although 24 hr 

urine collection is the gold standard for detection ofmicroalbumiuria.
8
 It has been suggested that 

screening can be more simply achieved by timed urine collection or an early morning specimen to 

minimize changes in urine volume that occur during the day.
9
The effect of volume can be avoided 

entirely by calculation of the albumin/creatinine ratio in spot urine sample. A value above 30mg/g (30ug / 

mg) suggests present.  

Albumin-creatinine ratio: ug albumin/ mg creatinine OR mg/g creat KDIGO (Kidney Disease Improving 

Global Outcomes) - classification.
10 

 

Albumin-creatinine ratio  

Microalbuminuria 30-300 (ug / mg), Macroalbuminuria >300 (ug / mg)  

In this study we want to evaluate the association between albuminuria and coronary atherosclerosis using 

angiography in cases with type 2diabetes mellitus by estimating urinary albumin excretion (U.A.E) in 

them. We will analyze the prevalence of significant CAD in cases with elevated U.A.E. those with normal 

U.A.E. To undertake and analyze for the life style parameters, age, gender, smoking, hypertension, 

abnormal lipid profile, BMI etc. associated with higher urinary albumin excretion (U.A.E.). 
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AIMS AND OBJECTIVES 

1. To evaluate the association between albuminuria and coronary atherosclerosis using angiography in 

patients with type 2 diabetes by estimating urinary albumin excretion (U.A.E.) in them.  

2. To record and analysis the prevalence of significant CAD in patients with elevated urinary albumin 

excretion (U.A.E) and those with normal urinary albumin excretion (U.A.E.).  

3. To undertake and analyze for the life style parameters, age, gender, smoking, hypertension, abnormal 

lipid profile, BMI etc. associated with higher urinary albumin excretion (U.A.E.).  

 

METHODS AND MATERIALS 

It is a cross sectional, observational study of association between increased Albuminuria and Coronary 

Atherosclerosis in patients with Type 2 diabetes mellitus.  

No. of cases: 100  

Case definition:  
1. Any patient come to medical department with Risk Factor for coronary atherosclerosis with 

Coronary angiography report done or done afterward  

2.  Elevated urinary albumin excretion (UAE) was defined as an urinary albumin to creatinine ratio 

(ACR) > 30μg/mg.  

Inclusion Criteria:  
Already diagnosed adult type 2 diabetes mellitus (NIDDM) patients.  

 

Exclusion Criteria:  
1. Gestational diabetes mellitus and Type 1 diabetes mellitus (IDDM) patients.  

2. Cases of urinary tract infection, hematuria, Jaundice, were excluded from the study.  

3. Type 2 diabetes mellitus patients with nitrite, leukocyte and blood positivity on the dipsticks were 

eliminated from the study and were asked to enroll again at a fresh date after control of infection.  

 

Study Centre: SMS HOSPITAL, Chandkheda, AHMEDABAD  

  

SPECIAL INVESTIGATIONS:  
1.  Microalbuminuria by Siemens diagnostic kit (using a early morning spot urine sample). The 

Micro-albumin (MALB) method is based on a particle enhanced turbidmetric inhibition 

immunoassay (PETINIA) which allows direct quantitation of albumin in urine sample. The 

urinary albumin-to creatinine ratio (Albumin Creatinine Ratio) was then calculated.  

2. Coronary angiography report 

OBSERVATION AND RESULT: 

TABLE: PREVALANCE OF ALBUMINURIA 

 No of patients  
 

Normalbuminuria 58 (58%) 

Microalbuminuria 31 (31%) 
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Macroalbuminuria 11 (11%) 

Total 100 (100%) 

 

TABLE: AGE GROUP & ALBUMINURIA GROUPS 

Age (yrs)  

 

                                  Albuminuria Groups  

 

Total  

 

Macroalbuminuria  

 

Microalbuminuria  

 

Normalbuminuria  

 

30-40 0 4 (12.9%)  

 

8 (13.8%)  

 

12 (12%)  

 

41-50  

 

5 (45.4%)  

 

11 (35.5%)  

 

17 (29.3%)  

 

33 (33%)  

 

51-60  

 

5 (45.4%)  

 

6 (19.3%)  

 

14 (24.1%)  

 

25 (25%)  

 

61-70  

 

1 (9.1%)  

 

9 (29.03%)  

 

14 (24.1%)  

 

24 (24%)  

 

> 70  

 

 1 (3.2%)  

 

5 (8.6%)  

 

6 (6%)  

 

Total  

 

11 (100%)  

 

31 (100%)  

 

58 (100%)  

 

100 (100%)  

 

 

TABLE: GENDER & ALBUMINURIA GROUPS 

 

Gender                               Albuminuria Groups Total 

Macroalbuminuria Microalbuminuria Normalbuminuria 

Male 8 (72.7%) 18 (58.1%) 38 (65.5%) 64 

(64%) 

Female 3 (27.2%) 13 (41.9%) 20 (34.4%)  

 

36 

(36%) 

Total 11 (100%) 31 (100%) 58 (100%) 100 

(100%)  
 

P Value 0.6389  
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TABLE: DURTION OF DIABETES & ALBUMINURIA GROUPS 

Duration (yrs)  

 

                             Albuminuria Groups Total  

 

Macroalbuminuria Microalbuminuria Normalbuminuria 

1-5 6 (54.5%) 17 (54.8%) 34 (58.6%) 57 (57%) 

6-10 4 (36.3%) 13 (41.9%) 22 (37.9%) 39 (39%) 

11-15 1 (9.1%) 1 (3.2%) 2 (3.4%) 4 (4%) 

Total 11 (100%)  

 

31 (100%) 58 (100%) 100 (100%) 

P Value 0.0631  

 

TABLE: BMI & ALBUMINURIA GROUPS 

BMI                             Albuminuria Groups Total 

Macroalbuminuria Microalbuminuria Normalbuminuria 

Normal 3 (27.2%) 8 (25.8%) 24 (41.3%) 35 

(35%) 

Overweight 6 (54.5%) 15 (48.3%) 22 (37.9%) 43 

(43%) 

Obese 2 (18.1%) 8 (25.8%) 12 (20.6%) 22 

(22%) 

Total 11 (100%) 31 (100%) 58 (100%) 100 

(100%) 

P value 0.5866  

 

 

 

TABLE: HbA1c & ALBUMINURIA GROUPS 

HbA1c  

 

                      Albuminuria Groups Total  

 

Macroalbuminuria Microalbuminuria Normalbuminuria 

<7 % 5 (45.4%)  

 

6 (19.3%) 30 (36.2%) 41 (41%) 

≥7 % 6 (54.5%) 25 (80.6%) 28 (63.7%) 59 (59%) 

Total 11 (100%) 31 (100%) 58 (100%) 100 (100%) 

P value 0.0119  
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TABLE: LIPID PROFILE & ALBUMINURIA GROUPS 

Lipid profile  

 

                        Albuminuria Groups 

Macroalbuminuria Microalbuminuria Normalbuminuria 

Total Cholesterol 7 (63.6%) 14 (45.1%) 31 (53.4%) 

Triglyceride 7 (63.6%) 12 (38.7%) 5 (8.6%) 

HDL 3 (27.2%) 11 (35.4%) 12 (20.6%) 

LDL 5 (45.4%) 9 (29.03%) 18 (31.1%) 

Total 11 (100%)  

 

31 (100%) 58 (100%) 

 

TABLE: HYPERTENSION & ALBUMINURIA GROUPS 

Hypertension                        Albuminuria Groups Total 

Macroalbuminuria Microalbuminuria Normalbuminuria 

Present 6 (54.5%) 16 (51.6%) 16 (27.5%) 38 (38%) 

Absent 5 (45.4%) 15 (48.3%)  

 

42 (72.4%) 62 (62%) 

Total 11 (100%) 31 (100%) 58 (100%) 100 (100%) 

P value  

 

0.0410  

 

 

 

CAD  

 

                                          Albuminuria Groups  

 

Total  

 

Macroalbuminuria  

 

Microalbuminuria  

 

Normalbuminuria  

 

Normal 0 1 (3.2%) 4 (6.9%) 5 (5%) 

SVD 1 (9.1%) 2 (6.4%) 44 (75.8%) 47 (47%) 

DVD 6 (54.5%) 17 (54.8%) 8 (13.8%) 31 (31%) 

TVD 4 (36.3%) 11 (35.4%) 2 (3.4%) 17 (17%) 

Total 11 (100%) 31 (100%) 58 (100%) 100 

(100%) 

P value  

 

<0.0001  
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TABLE: CAD & ALBUMINURIA GROUPS 

 

TABLE: RATINOPATHY &ALBUMINURIA GROUPS 

Retinopathy  

 

                           Albuminuria Groups  

 

Total  

 

Macroalbuminuria  

 

Microalbuminuria  

 

Normalbuminuria  

 

Present 0 5 (16.1%) 3 (5.1%) 8 (8%) 

Absent 11 (100%) 26 (83.7%) 55 (94.8%) 92 

(92%) 

Total 11 (100%) 31 (100%) 58 (100%) 100 

(100%) 

P value  

 

0.1124  

 

TABLE: NEUROPATHY & ALBUMINURIA GROUPS 

Neuropathy  

 

Albuminuria Groups  

 

Total  

 

Macroalbuminuria  

 

Microalbuminuria Normalbuminuria  

 

Present 0 1 (3.2%) 4 (6.9%) 5 (5%) 

Absent 11 (100%) 30 (96.7%) 54 (93.1%) 95 

(95%) 

Total 11 (100%) 31 (100%) 58 (100%) 100 

(100%) 

P value  

 

0.5422  

 

 

 

Discussion: The largest group was that of the Normoalbuminurics comprised of 58% cases making the 

maximum of the total case followed by Microalbuminurics with a 31% of the total cases and 

Macroalbuminurics with a 11 % of the total cases.  Prevalence rates for microalbuminuria in the present 

study were 31%.  41-50 years showed maximum of microalbuminurics (35.5%) followed by 51-60 years 

group had maximum of macroalbiminuria cases (24.1%). There were (64%) male patients and (36%) of 

female patients. Males being the highest even among Microalbuminurics (58.1%).  Most of the patients 

were detected with microalbuminuria and in the first few years of the disease i.e, 1-5 year period.54.8% 

of microalbuminurics was seen in this duration. 48.5% were overweight and 41.1% had normal BMI. 

Patients falling in the overweight category showed maximum number of micro and macroalbuminurics. 

54.9% of macroalbuminurics and 80.6% of microalbuminurics fell into the group of >7% HbA1c. Lipid 

Profile abnormalities showed negative correlation with microalbuminuria but positive with Serum 

Triglyceride levels. Due to CAD examination, Microalbuminuria cases were higher as 54.8% among 

those with DVD, while 75.8% of the cases higher of SVD in Normalbuminuria with statistically 

significant. (p<0.0001). The Co-morbidities in present study found such as Hypertension (38%), 

Retinopathy (8%), and Neuropathy (5%) whereas microalbuminuria group have 48.3%, 16.1% and 3.2% 

respectively.  
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CONCLUSION 

Microalbuminuria is associated with various micro vascular and macro vascular co-morbidities of 

diabetes. Microalbuminuria in itself being a predictor of diabetic nephropathy however it shows negative 

association with diabetic neuropathy and diabetic retinopathy (micro vascular complications). 

Microalbuminuria showed positive association with CAD (macro vascular complication) cases in the 

present study. Hypertension being a cardiovascular risk factor showed a significant association with 

microalbuminuria so also dyslipidemia another cardiovascular risk factor (Serum triglyceride) showed 

significant association with microalbuminuria.  

In this study it is shown that there is significant correlation of microalbuminuria with HbA1c values more 

than 7%, serum triglycerides >150 mg/dl, and with hypertension thus proving the association of 

microalbuminuria with early onset in NIDDM population, with poor glycemic control, with 

cardiovascular risk factors like dyslipidemia and hypertension. 
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