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Abstract 
Introduction: Microalbuminuria is defined as the excretion of 30to 300mg of albumin per day in urine. It is frequently present 
and a known cardiovascular risk indicator in diabetic populations, in hypertensive and general populations. Elevation 
of microalbuminuria level is emerging as risk factors in myocardial infarction.  
Aim and Objectives: To explicit the relationship between microalbuminuria and acute myocardial infarction as prognostic 
indicator of cardiovascular morbidity and mortality. 
Materials and Method: 
Study design: A cross sectional hospital based study. 
Study subjects: 120 non-diabetic and non-hypertensive patients of acute myocardial infarction, after taking the consents. 
Study duration: August 2012 to November 2014 
Study setting: Intensive Care Unit, Gujarat Medical Education and Research Society College, Civil hospital, Valsad, Gujarat. 
Study materials: Microalbuminuria was determined by immunoturbidimeteric method. Serum glucose and Serum creatinine were 
measured by GOD-POD end point &Modified Jaffe’s method respectively. 
Results: 120 patients of myocardial infarction with a mean age of 51.32 ± 11.25years with range of 30 to 70 years. In 
majority 79 (65.8%) of the cases found with microalbuminuria while 41(34.2%) with normal buminuria 79 (65.8%) cases 
in which presence of microalbuminuria was found and the association between microalbuminuria & mortality in patients with MI 
shows that, those were died i.e. 33 (27.5%) in which microalbuminuria was present in around 20 (60%) cases. 
Conclusion: Association between microalbuminuria and myocardial infarction suggests that microalbuminuria has additional value 
as a prognostic marker in absence of risk factors like Diabetes and Hypertension. 
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Introduction 
Microalbuminuria is defined as excretion of 

albumin in urine; in the range of 30-300mg/day.(1) 

Routine urine tests had limitations that cannot detect 

this range of albumin in urine. Microalbuminuria is very 

well known to be associated with diabetes mellitus (type 

I & II over a period of time). In this disease, 

microalbuminuria is an early predictor of renal damage. 

It takes usually more than 5 years for type I diabetics to 

have microalbuminuria. 

Acute myocardial infarction constitutes the 

commonest diagnosis in industrialized countries, 

admitted to the hospital. In a year, around 3 million 

people have ST-elevated myocardial infarction and 4 

million have Non-ST-elevated myocardial infarction 

worldwide from that 1 in 5 deaths occur due to coronary 

artery disease.(2) 

The prognosis associated with myocardial infarction 

remains unfavourable, despite successes in treatment 

recorded in the last decade Considering the necessity of 

the precision of the risk in patients with myocardial 

infarction, many authors pay a lot of attention on the role 

and prognostic significance of new, non-traditional 

factors related to the clinical course and the outcome of 

myocardial infarction (for shorter or longer periods) such 

as the level of the natriuretic peptide, C reactive protein, 

condition of the metabolic control – before and during 

hospitalisation and microalbuminuria.(3) 

Microalbuminuria is the early predictor of death and 

morbidity in patients suffering from diabetes and 

hypertension which confirmed the involvement of 

albuminuria as risk factor for deaths due to heart diseases 

in future, which is independent of hypertension and 

diabetes mellitus.(4) 

The presence of albuminuria is strongly indicating 

renal and cardiovascular risk in patients with type 2 

diabetes and hypertension. Further it was observed that 

various studies shown that control over elevation of 

albuminuria reduce the risk of adverse renal and 

cardiovascular outcomes. Exact pathophysiology is not 

known but there is hypothesised about relation with 

endothelial dysfunction, inflammation or any 

idiosyncrasy in renin-angiotensin-aldosterone system. 

Studies of previous researchers concluded 

independent role of microalbuminuria and its association 

with cardiovascular morbidity and mortality in patients 

with diabetes and hypertension.(5-9) It is perhaps proper 

to remark that few studies have been conducted to 

evaluate microalbuminuria in the non-diabetic, non-

hypertensive patients especially in India. In this study 

an attempt has been made to find if 

microalbuminuria is associated with acute 

myocardial infarction even in non-diabetic, non-
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hypertensive local population and whether at all it can 

predict in-hospital mortality. 

 

Materials and Method 
Study design: A cross sectional hospital based study. 

Study subjects: 120 non-diabetic and non-hypertensive 

patients of acute myocardial infarction, after taking the 

consents.  

Study duration: August 2012 to November 2014. Study 

was conducted for the period of 2 years and 3 months. 

Study setting: Intensive Cardiac Care Unit, Gujarat 

Medical Education and Research Society College, Civil 

hospital, Valsad, Gujarat. 

Study materials: Microalbuminuria was determined by 

immunoturbidimeteric method (co-efficient variation of 

2.47%). Serum glucose and Serum creatinine were 

measured by GOD-POD end point (co-efficient variation 

of 4.84%) & Modified Jaffe’s method (co-efficient 

variation of 3.54%) respectively. Serum samples were 

collected for RBS in tubes containing sodium fluoride 

and ammonium oxalate and for cardiac enzymes 3ml 

venous blood was drawn aseptically in plain tubes. These 

were centrifuged at 5000 rpm for 5 minutes. The 

random mid stream urine samples (10 ml), were 

collected in sterile containers without preservative and 

assayed for microalbumin.  

The investigations carried out included 

random blood sugar (RBS) (GOD-POD method), 

Troponin-T (Sandwich Immunoassay) , creatine 

phosphokinase - MB (CPK- MB) (Immune-inhibition 

method) and in serum, microalbuminuria 

(Turbidimetric Immunoassay) and creatinine 

(Modified Jaffe’s method) in urine.(10,11,12,13,14) 

Data analysis: Appropriate statistical test was used for 

data analysis. 

Exclusion from study: Patients with Myocardial 

infarction following surgery, major trauma, diabetes 

mellitus, hypertension (BP>140/90 mm Hg) any 

systemic infection, urinary tract infection, 

inflammatory conditions like rheumatoid 

arthritis and nephropathy (serum creatinine >1 

.6mg/dl).  

 

Results 
The study group included 120 patients of 

myocardial infarction with a mean age of 51.32 ± 

11.25years with range of 30 to 70 years. The gender 

distribution was 97 males (80.8%) and 23 females 

(19.2%). Amongst the cases 64 were smokers, 07 were 

alcoholic, 34 were both smokers and alcoholics and 15 

were neither smokers nor alcoholic. (Table1). Among 

the cases, around 9% of patients had a family history of 

hypertension while a family history of diabetes mellitus 

and family history of myocardial infarction which were 

around 3% & 2% respectively. The remaining patients 

had no any significant family history.  

In present study it was observed that, in 

majority 79 (65.8%) of the cases found with 

microalbuminuria while 41 (34.2%) with 

normoalbuminuria(Table 2). In Table 3 it shows that 

CK-MB and Troponin-T level had significantly 

increased in patients of myocardial infarction which 

were 118 (98.3%) and 114 (95%) respectively.  

Based on ECG finding Association of 

microalbuminuria with various types of myocardial 

Infarction is given in Table 4. Table 5 shows the 

Association between age group & mortality in patients 

with MI in which it was observed that around 58% of 

patient from age group of more than 60 years amongst 

total died cases while only 9% of patients from the age 

group of below 45 years. It was observed that majority 

of MI attack as well as died were more in older age group 

compared to younger group while association between 

the age group & mortality in patients with MI was 

statistically not significant.  

In Table 6 shows the mortality rate and presence of 

microalbuminuria, in which 33 (27.5%) of MI patients 

died out of the total no. of cases taken in study. 79 

(65.8%) cases in which presence of microalbuminuria 

was found and the association between 

microalbuminuria & mortality in patients with MI shows 

that, those were died i.e. 33 (27.5%) in which 

microalbuminuria was present in around 20 (60%) cases. 

While chi square test applied for association that shows 

statistically insignificant. 

 

Table 1: Distribution of cases as per Diet and 

personal history 

Characteristic No. (%) 

Dietary Pattern 

Vegetarian 34(28.3%) 

Mixed 86(71.7%) 

History of Addiction  

Smoking 64(53.3%) 

Alcohol 07(5.8%) 

Smoking and Alcohol 34 (28.3%) 

None 15 (12.5%) 

Total 120 (100%) 

 

Table 2: Distribution of cases according to level of 

Microalbuminuria in acute myocardial infarction 

Albuminuria No. (%) 

Normomicroalbuminuria 41 (34.2%) 

Microalbuminuria  79 (65.8%) 

Total 120 (100%) 

 

Table 3: Distribution of cases according to the 

activity of cardiac Marker 

TROP-T (n=120) CK-MB (n=120) 

Positive Negative Raised Normal 

118(98.3%) 2(1.7%) 114(95%) 6(5%) 
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Table 4: Distribution of the Cases According to Changes in ECG pattern and presence of microalbuminuria 

Types of MI as per 

ECG 

Microalbuminuria 

No. (%) 

Normoalbuminuria No. 

(%) 

Total 

No. (%) 

Anterior wall MI 35 (72.9%) 13 (27.1%) 48 (40%) 

Inferior wall MI 15(62.5%) 9 (37.5%) 24(20%) 

Inf+RV MI 8 (61.5%) 5 (38.5%) 13 (10.8%) 

Lateral wall MI 4 (80%) 1 (20%) 5(4.2%) 

Posterior wall MI 1 (33.3%) 2 (66.7%) 3(2.5%) 

NSTEMI 16 (59.6%) 11 (40.7%) 27(22.5%) 

Total (120) 79 (65.8%) 41 (34.2%) 120 

 

Table 5: Association between age group & mortality in patients with MI 

Age Group 

(years) 

Patient of MI Total 

No. (%) 

χ2 = 

3.400, 

P Value = 

0.1827 

Survival 

No. (%) 

Died 

No. (%) 

30 to 45 21 (24.1%) 3 (9.1%) 24 (20%) 

45 to 60 25 (28.7%) 11(33.3%) 36 (30%) 

More than 60 41 (47.1%) 19 (57.6%) 60 (50%) 

Total 87 (72.5%) 33 (27.5%) 120 

 

Table 6: Association between microalbuminuria & mortality in patients with MI 

Presence of albuminuria Patient of MI Total 

No. (%) 

 

 

X2= 0.553 

P value = 

0.4571 

Survival 

No. (%) 

Died 

No. (%) 

Microalbuminuria 59 (67.8%) 20 (60.6%) 79 (65.8%) 

Normoalbuminuria 28 (32.2%) 13 (39.4%) 41(34.2%) 

Total 87(72.5%) 33(27.5%) 120 

 

Discussion 
In present study, it’s found that microalbuminuria is 

significantly present in patients of myocardial infarction 

with non-diabetic and non-hypertensive. PS Singh et al 

had reveled in his study that Troponin T was positive in 

all patients (100%) with acute myocardial infarction 

similarly in our study it was found positive in (98.3%) of 

the cases.(15)Study done by Ala Hussain Abbase had 

divided patients into two groups according to level of 

CK-MB in that group with elevated CK-MB patients 

were 35.7% and group with normal CK-MB patients 

were 64.3%.(16) While in our study, cardiac enzyme CK-

MB was increased in 95% of cases. Further, 

complications associated with acute myocardial 

infarction were observed as Arrhythmias, Shock, Heart 

block, extension of myocardial infarction, reinfarction of 

MI, Post myocardial angina and Pericarditis most 

commonly found in patients with microalbuminuria. 

Haffiner et al in their study suggested that significance 

of microalbuminuria as a possible predictor of coronary 

heart disease in persons without diabetes.(17) 

While Yudkin et. al, considered that 

microalbuminuria was to be an independent risk 

indicator of cardiovascular disease, Gosling reported in 

his study that microalbuminuria helps to identifies 

patients at risk of developing cardio vascular diseases 

and it should be considered as a sensitive indicator of 

inflammation reflecting vascular permeability in absence 

of renal disease.(18 ,19) In his study they revealed that more 

studies are required for conclusion about 

microalbuminuria as a emerging cardiovascular risk 

factors.(20) 

Our study equates with the fact that presence of 

Microalbuminuria in non-diabetic, non-hypertensive 

patients, but it did not match with the percentage of 

patients with Microalbuminuria found in other studies. 

Compared to other study in our study the higher values 

might be due to effect of risk factor smoking which was 

present in 81.7% (98/120) of patients. 

Non-diabetic and non-hypertensive individuals are 

considered to be in high risk of cardiovascular diseases 

where other risk factors, markers and elevation of 

microalbuminuria were present, revealed by 

Romaunstadt et al.(21) Similarly a cross-sectional study 

done by H.L. Hillege et al in the year 2001 found the 

presence of microalbuminuria were 6.6%.(22) Study was 

done in population of south Indian by Sathisa T.G, in his 

study; he concluded that along with lipid profile, 

microalbuminuria is useful to predict the early detection 

of cardiovascular renal changes for prevention of 

morbidity and mortality.(23) 

 

Limitations 
This study was conducted in Patients of myocardial 

infarction admitted in the ICCU of civil hospital, Valsad 

only. It was not possible to include those patients who 

discharged from ICU so; this will require further details 

study in other government and private hospital. Long 

http://et.al/
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term study and more data are needed to establish further 

the prognostic value of microalbuminuria for 

cardiovascular disease in the population at large. 
 

Conclusion 
In our study it was found that elder patients (age>50) 

with increased level of microalbumin had more chances 

of mortality as compared to normo-albuminuria. Our 

findings indicate that microalbuminuria is independently 

associated with minor as well as major ischemic 

electrocardiographic abnormalities. Microalbuminuria is 

relatively simple and affordable investigation for poor 

resource centers. Microalbuminuria may therefore add 

value together with traditional risk indicators in 

strategies to detect high risk individuals and target action 

to prevent cardiovascular disease. Monitoring of 

microalbumin as a screening test might be helpful to 

detect high risk patients with cardiovascular disease. 
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