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Introduction- Ischemic Heart Disease (IHD) is a condition in which an inadequate supply of blood and oxygen to the 
portion of the myocardium; it typically occurs when there is imbalance between oxygen supply and demand. IHD causes 
more death and disability and incurs greater economic cost than any other illness in the developed world. The interest in 
improving cardiovascular risk assessment, resulting from a better understanding of the pathogenesis of atherosclerosis 
and identification of new targets for anti-atherosclerotic drug therapy has stimulated the search for novel risk factors. 
Microalbuminuria is a well-accepted marker for micro and macro vascular damage in patients with diabetes mellitus. It 
gradually became increasingly evident that microalbuminuria is associated with an increased risk of cardiovascular disease 
even in non diabetic patient. Parving showed that microalbuminuria occurs in benign essential hypertension. In fact 
microalbuminuria occurs in response to acute inflammatory conditions such as ischemia, trauma and thermal injury, surgery, 
pancreatitis   and inflammatory bowel disease. However more and more evidence is accumulating that microalbuminuria is 
an important cardiovascular risk factor even in the general population.
Material and Methods- The study conducted in the Department of Medicine, Pt. J.N.M. Medical College and Dr. B.R.A.M. 
Hospital, Raipur from 2009 to 2010. 100 adult patients  admitted in ICCU who were diagnosed as first time reported case 
of non diabetic ischemic heart disease on the basis of inclusion criteria (Age >30 years, ischemic heart disease on the basis 
of chest pain, Electrocardiographic changes Biochemical markers) and exclusion criteria, were included. Data was compiled 
in MS excel and checked for its completeness, correctness and then it was analyzed. 
Results- In the present study, out of 100 cases, 71 male and 29 cases were female. In our study maximum number of cases 
in 41-50 yrs age group, constituted 30% of the study. Out of 100 patients, 86% cases had myocardial infarction while 14% 
cases had presentation of Unstable Angina with ischemic changes in electrocardiogram. Out of the 100 cases, 30 cases had 
microalbuminuria, Out of 30 cases, and 26 (35.1%) Infarct cases and 4 (33.3%) Ischemia cases had microalbuminuria, while 
out of 70 cases, 60 (64.8%) Infarct and 10(66.6%) Ischemia cases had normoalbuminuria.
Conclusion: Our study shows microalbuminuria is positively associated with Ischemic Heart Disease in non-diabetic subjects 
and can be regarded as an important additional risk factor for Ischemic Heart Disease.

INTRODUCTION
Ischemic Heart Disease (IHD) is a condition in which an inade-
quate supply of blood and oxygen to the portion of the myo-
cardium; it typically occurs when there is imbalance between 
oxygen supply and demand. IHD causes more death and dis-
ability and incurs greater economic cost than any other illness 
in the developed world. With urbanization in the developing 
world the Prevalence of risk factors is increasing in these re-
gions.  Ischemic Heart Disease which has an estimated preva-
lence of 6-9% in the general population in India may become 
the leading cause of mortality and morbidity by the year 2015 
(Antman EM et al, 2008). [1]

The pioneering work of the Framingham study, many prospec-
tive and clinical studies have identified a series of independent 
risk factors for ischemic heart disease among which age, male 
gender, a positive family history of premature atherosclerotic 
disease, smoking, diabetes mellitus, hypertension, hypercho-
lesterolemia, hypertriglyceridemia and low HDL cholesterol 
are considered as classical risk factors. (Toto D Robert et al 
2004). [2]

The interest in improving cardiovascular risk assessment, re-
sulting from a better understanding of the pathogenesis of 
atherosclerosis and identification of new targets for anti-ath-
erosclerotic drug therapy has stimulated the search for novel 
risk factors.

One such novel risk factor is microalbuminuria which has 
emerged as an independent and robust risk factor. Microalbu-
minuria (MA) may be a marker of generalized vascular disease, 
with arterial endothelial dysfunction being involved in the 
pathogenesis of atherothrombotic vascular disease. The exact 
pathophysiology regarding how MA contributes to or acceler-
ates the atherosclerotic process is uncertain. 

Microalbuminuria is a well-accepted marker for micro and 
macro vascular damage in patients with diabetes mellitus. 
It gradually became increasingly evident that microalbu-
minuria is associated with an increased risk of cardiovas-
cular disease even in non diabetic patient (Haffner et al 
1990). [3]

Parving showed that microalbuminuria occurs in benign essen-
tial hypertension (Parving H et al 1974). In fact microalbu-
minuria occurs in response to acute inflammatory conditions 
such as ischemia, trauma and thermal injury, surgery, pancrea-
titis

   

and inflammatory bowel disease (Gosling P et al 1998). 
[4, 5]

Amongst all these, the association of microalbuminuria with 
cardiovascular diseases is very important owing to cardiovas-
cular morbidity and mortality. Myocardial infarction is the most 
important manifestation of cardiovascular diseases. Microalbu-
minuria is an early response to myocardial infarction. (Gosling 
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P et al 1991). While Berton et al showed that microalbuminu-
ria occurs in acute myocardial infarction and predicts early 
mortality (Berton et al 2001). [5, 6]

In all these conditions the degree of microalbuminuria is pro-
portional to the severity of the inflammatory insult, predictive 
of outcome and not associated with any other feature of re-
nal impairment. (Hartland A 1999). [7] However more and 
more evidence is accumulating that microalbuminuria is an 
important cardiovascular risk factor even in the general pop-
ulation.

MATERIAL AND METHODS
The study conducted in the Department of Medicine, Pt. 
J.N.M. Medical College and Dr. B.R.A.M. Hospital, Raipur from 
2009 to 2010. 100 adult patients  admitted in ICCU who 
were diagnosed as first time reported case of non diabetic 
ischemic heart disease on the basis of inclusion criteria (Age 
>30 years, ischemic heart disease on the basis of chest pain, 
Electrocardiographic changes Biochemical markers) and exclu-
sion criteria, were included. 

Inclusion criteria for study group:
A. Age >30 years.
B. Criteria for diagnosis of ischemic heart disease are:
a) Chest pain suggestive of angina
b) Electrocardiographic changes
c) Biochemical markers.

Exclusion criteria for study group:
1. Age <30 yrs
2. Previous history of IHD
3. Diabetes (by ADA CRITERIA 2004) 
4. Urinary tract infection
5. Any acute systemic illness
6. Surgery
7. Trauma     
8. Female patient with vaginal discharge
9. Drugs- ACE Inhibitor , Angiotensin receptor blocker 

Test for Micro albumin:
Morning random, mid stream urine sample collected, on 
third day after admission, then urine specimen was test-
ed for micro albumin  as soon as possible by Clinitek Auto 
Analyser. Any single-void urine specimen, when evaluated 
in conjunction with the albumin-to-creatinine ratio, can be 
used to discriminate between normal and abnormal levels 
of microalbuminuria. Estimation of microalbuminuria lev-
el based on dye binding using sulfonephthalein by Clinitek 
Auto analyser which is a semi quantitative method for de-
tecting urine micro albumin. The result shown as Albumin x 
mg/l (85% accuracy), Creatinine mg/dl and Albumin /Creati-
nine ratio as mg/g (86%accuracy).   

EXPECTED VALUES:
Albumin: Albumin is normally present in urine at concentra-
tions of less than 20 mg/L. Microalbuminuria is indicated with 
results of 20–200 mg/L; results of >200 mg/L indicate clinical 
albuminuria. These levels have been found to be predictive 
of albumin excretion rates of 30–300 mg/24 hours and >300 
mg/24 hours, respectively.

Creatinine: Creatinine is normally present in urine at concen-
trations of 10 to 300 mg/dL.

Albumin-to-Creatinine Ratio: Albumin is normally present in 
urine at concentrations of less than 30 mg albumin/g creati-
nine. Microalbuminuria is indicated at a ratio result of 30–300 
mg/g.

Data was compiled in MS excel and checked for its complete-
ness, correctness and then it was analyzed. Suitable statistical 
test was applied and p value <0.05 was considered as a statis-
tical significant.

Results-
Table-1. Background characteristics of study subjects

Background characteristics No. Percentage
Sex
Male 71 71%
Female 29 29%
Age in years
31-40 15 15%
41-50 30 30%
51-60 26 26%
61-70 24 24%
>70 5 5%
Infarct/ Ischemia
Infarct 86 86%
Ischemia 14 14%

In the present study, out of 100 cases, 71 male and 29 cases 
were female. Out of 100 cases, 15 cases in >30-40 yrs age 
group, 30 cases in 41-50 yrs age group, 26 cases in 51-60 yrs 
age group, 24 cases in 61-70 yrs age group and 5 cases con-
stituted >70 yrs age group. In our study maximum number of 
cases in 41-50 yrs age group, constituted 30% of the study. 
Out of 100 patients, 86% cases had myocardial infarction 
while 14% cases had presentation of Unstable Angina with 
ischemic changes in electrocardiogram. [Table-1, Figure-2, 3]

Figure-1. Sex wise distribution of study subject

Figure-2. Age wise distribution of study subject

Table-2. Association of microalbuminuria in cases with in-
farct/ischemia

Microalbuminuria   
(>20-200mg/L)

Cases

Ischemia (n=14) Infarct (n=86)

No. 04 (33.3 %) 26 (35.18%)

Mean 67.5 98.09 

SD 7 28.8

P value <0.05
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Figure-3. Distribution of microalbuminuria in cases with 
infarct/ischemia

 Out of the 100 cases, 30 cases had microalbuminuria, Out of 
30 cases, and 26 (35.1%) Infarct cases and 4 (33.3%) Ischemia 
cases had microalbuminuria, while out of 70 cases, 60 (64.8%) 
Infarct and 10(66.6%) Ischemia cases had normoalbuminuria. 
Microalbuminuria in Infarct and Ischemia cases had similar prev-
alence. The calculated difference for mean level of Microalbu-
minuria between Infarct and Ischemia cases was found to be 
statistically significant (P < 0.05). [Table-2, Figure-3]

DISCUSSION
In the present study, total number of cases was 100, out 
of these 71 cases were male and only 29 were female. The 
male-female ratio in the study was 2.44: 1. In 2007 Jordano-
va-Laleva P. et al, In their study population 78.08% were 
male while 21.92% were female. In 2006 Hashim Rizwan et 
al, In their study population included one hundred non dia-
betic IHD patients (73 were men, 27 were women). The M: 
F ratio was 2.7: 1. In 2006 Lekatsasa  I et al, in their study, 
two hundred twenty-three patients of non-diabetic acute my-
ocardial infarction, out of which 172 were male and 51 fe-
male.  The male female ratio in the study was 3.3: 1. Thus, 
the male female ratio of the present study is in accordance 
with the above mentioned studies. This is in accordance with 
the knowledge that males are more prone for ischemic heart 
disease than females. [9, 10, 11]

In the present study, mean age of the patients in study group 
was 54.24 ± 11.44, with age ranging 30 - 85 yrs. Majority 
of the patients (56%) were in 41 to 60 year age group. The 
mean age of males was 56.57 ± 11.89 yrs and the mean age 
of females was 54.79 ± 10.47 yrs. Hashim Rizwan et al, 
in their study on Non Diabetic Ischemic Heart Disease, they 
found mean ages were 59.1±13.7 , 60.3 ±9.9  and 59.4±12.8  
years in men, women respectively. [10]

In 2007 Jordanova-Laleva P. et al, Had found 32.8% preva-
lence of microalbuminuria in AMI patients. In 2006 Hashim et 
al, they found 37% microalbuminuria in their study on Microal-
buminuria: Association with Ischemic Heart Disease in Non-Di-

abetics. This is significantly higher as compared to the general 
population which ranges from 2.2% to 10.2%. In 2006, Sukh-
ija et al, found 19.6% prevalence of microalbuminuria in non 
diabetic patients, in their study on Relation of Microalbuminuria 
with coronary artery disease patients with and without diabe-
tes. In 2004  Lekatsasa  I et al, studied Two hundred twen-
ty-three (172 men and 51 women) non-diabetic patients with 
acute myocardial infarction and a significant proportion of pa-
tients (33.6%) had microalbuminuria.e current study. One more 
study was found similar results related to the current study. In 
2000 Diercks et al, In the PREVEND study, they found 32.7% 
prevalence of Microalbuminuria in Non-Diabetic Ischemic Heart 
Disease patients. [12, 13, 14] In 2000 Gerstein H C et al 
(HOPE study), Microalbuminuria was detected in 14.8% of 
those without Diabetes mellitus at baseline in a cohort of Heart 
Outcomes Prevention Evaluation Study conducted between 
1994 and 1999. This showed that 20.4% of patients with mi-
croalbuminuria had a myocardial infarction, stroke or cardiovas-
cular cause of death as compared to 13.8% of those without 
microalbuminuria. [15] In 2006, Sukhija et al had found prev-
alence of microalbuminuria 72% in Hypertensive non Diabetic 
CAD patients. Thus, result of present study was in accordance 
with the above mentioned studies.

In present study, mean level of microalbuminuria was 67.5 mg/L 
in Unstable Angina while 98 mg/L in Infarct.The mean level of 
microalbuminuria in Infarct cases was significantly higher com-
pared to Unstable Angina cases. In 2007 Díaz García  et al, 
found . More elevated values inacute myocardial infarction that 
those observed in unstable angina. microalbuminuria of 45 
± 38 mg/L was present in subjects with unstable angina com-
pared with 147 ± 131 mg/L of the acute myocardial infarction 
group and they found difference was significant. Thus, Infarct 
cases had significantly higher level of microalbuminuria than 
Unstable Angina and result of present study was in accordance 
with the above mentioned study. [16]

Conclusion: Our study shows microalbuminuria is positively 
associated with Ischemic Heart Disease in non-diabetic sub-
jects and can be regarded as an important additional risk 
factor for Ischemic Heart Disease. The level of significance of 
microalbuminuria, in our study was comparable to the con-
ventional risk factors. In the absence of any renal insufficiency, 
microalbuminuria is a non-specific yet highly sensitive marker 
of Ischemic Heart Disease. Since microalbuminuria is a simple 
investigation and relatively inexpensive test we propose the 
use of microalbuminuria as an adjunct biochemical parameter. 
Hence, screening for microalbuminuria in the general popula-
tion is a worthwhile public health tool for cardiovascular risk 
stratification and targeting preventive strategies.
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