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ABSTRACT 

BACKGROUND 

Acute coronary syndrome (ACS) included the spectrum of conditions from unstable angina, non-ST segment elevation myocardial 

infarction (NSTEMI), ST segment elevation myocardial infarction (STEMI) and these serious cardiovascular conditions causes major 

morbidity and mortality throughout the world. In various studies, it has been found that renal dysfunction in patient with acute 

coronary syndrome act as independent risk factor and cases increased mortality and morbidity. It is found that patient with moderate 

and severe renal dysfunction were almost two to four time more likely to die compared to patients with normal or minimal renal 

dysfunction. Renal function has been shown in epidemiological studies and clinical trials to be independent predictor of survival. 

 

MATERIALS AND METHODS  

In this proposed randomized double blinded study, 100 patients with acute coronary syndrome were divided into three groups 

according to the eGFR, 50 patients included in group A (Normal or minimal renal dysfunction with eGFR >60 per minute per 1.73 

m2), 50 patients included in group B and group C (group B with moderately renal dysfunction eGFR 30-60 ml per minute per 1.73 

m2 and group C with severe renal dysfunction eGFR < 30 ml per minute per 1.73 m2) attending the outpatient department as well as 

indoor emergency patients of Guru Nanak Dev Hospital attached to Government Medical College, Amritsar. CPK-MB was used as 

marker of myocardial necrosis. Estimated glomerular filtration rate was calculated by using Cockcroft-Gault (CG) formula. 

 

RESULTS  

In our study, we observed that mean hospital stay (days) in group A was 7.25, in group B 8.65 and in group C 11.33. In our study in 

group A, 3 death occurred during the one month period of follow up (6%) and in group B also 3 death occurred (8.7%) and but in 

group C, 7 death occurred (46%) patient with sever renal dysfunction had 7 times more death as compared to patient with normal 

to minimal renal dysfunction. 

 

CONCLUSION 

Worsening of renal function in patients of ACS associated with increase in hospital mortality, mean hospital stay and readmission 

within a month. 
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BACKGROUND 

Acute coronary syndrome (ACS) included the spectrum of 

conditions from unstable angina, non-ST segment elevation 

myocardial infarction (NSTEMI), and ST segment elevation 

myocardial infarction (STEMI) This serious cardiovascular 

condition causes major morbidity and mortality throughout  
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the world. These syndromes thereby represent a wide 

spectrum of conditions from the standpoint of diagnosis, 

treatment and shared common underlying pathophysiological 

mechanisms. Renal function, as measured by estimated 

glomerular filtration rate (eGFR), has been shown in 

epidemiological studies and clinical trials to be an 

independent predictor of survival.1-7 A breakpoint for 

increased risk of restenosis, recurrent myocardial infarction 

(MI), congestive heart failure (CHF) and cardiovascular death 

occurs below and eGFR of 60 mL/min/1.73 m2, which roughly 

corresponds to a serum creatinine of more than 1.5 mg/dL in 

the general population. The objective of the present study was 

to evaluate the prognostic impact of eGFR on in-hospital 

mortality. 
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MATERIALS AND METHODS 

In this proposed randomized double blinded study, 100 

patients with acute coronary syndrome were divided into 

three groups according to the eGFR, 50 patients included in 

group A (Normal or minimal renal dysfunction with eGFR >60 

per minute per 1.73 m2), 50 patients included in group B and 

group C (group II with moderately renal dysfunction eGFR 30-

60 ml per minute per 1.73 m2 and group III with severe renal 

dysfunction eGFR < 30 ml per minute per 1.73 m2)attending 

the outpatient department as well as indoor emergency 

patients of Guru Nanak Dev Hospital attached to Government 

Medical College, Amritsar. The study was conducted after 

approval from institutional thesis and ethical committee. The 

purpose of study was to explain to each individual and to 

assure them that information will be used for study purpose 

and will be kept confidential with written consent and 

Proforma. 

Patients was followed up for a period of one month (from 

date of admission). 

 

Inclusion Criteria 

All patients with acute coronary syndrome (ACS) including ST 

elevation myocardial infarction, (STEMI), Non-ST elevation 

myocardial infarction and unstable angina. Patients 

presenting to Guru Nanak Dev Hospital Amritsar. 

 

For Diagnosis of Stemi (ST Elevation myocardial 

infarction) 

 Age more than 35 years of both sexes. 

 Chest pain lasting more than 20 minutes. 

 

Diagnostic ECG Changes with Characteristic ECG 

Alterations Consisting of- 

i. ST elevation more than 1 mm in more than two 

contiguous limb leads. 

ii. ST elevation more than 2 mm in more than two 

contiguous precordial leads. 

iii. Elevated biochemical markers of myocardial necrosis 

either CK-MB or troponin (troponin T>0.1 ug/dL or CK-

MB>2 upper limit of normal for participating institute). 
 

(CK-MB as a marker of myocardial necrosis was used as 

facility for troponin T was not available in our institute”) 

 

For Diagnosis of Nstemi (Non-ST Elevation myocardial 

infarction) 

a. A Symptom of chest pain compatible with ACS. 

b. B Abnormal ST depression or T wave inversion. 

c. C Elevated biochemical markers of myocardial necrosis. 

 

For Diagnosis of Unstable Angina 

a. Onset of symptoms at rest (or with minimal exertion) and 

lasting longer than 10 minutes unless treated promptly. 

b. Severe, oppressive pressure or chest discomfort. 

c. An accelerating patter of symptoms that develop more 

frequently, occur with greater severity or awaken the 

patient from sleep. 

 

Symptoms alone do not suffice to distinguish the three 

types of ACS from one another. Patients without persistent 

(>20 minutes) ST–segment elevation in two or more 

contiguous leads but with biomarker evidence of myocardial 

infarction, whereas in patients without such evidence of 

myocardial necrosis, unstable angina is diagnosed. 

 

Exclusion Criteria 

Age less than 35 years of both sexes. 

 

Protocol 

1. Detailed history (including family history of diabetes) and 

thorough general physical examination was done. 

2. Physical examination included height, weight and age 

measurement for calculating eGFR. 

3. Blood pressure was measured in the right upper limb in 

sitting position with appropriate size cuff (16X30 cm for 

normal adult). 

4. Creatinine clearance (Ccr) can be estimated from the 

formula of Cockcroft and Gault, 

 

(140 – Age) 

For Male- Ccr =       x Weight 

Scr x 72 

 

  (140-Age) 

For Female - Ccr =      x Weight x 0.85 

Scr x 72 

 

5. A 12 lead ECG was obtained at the time of presentation and 

serial ECG monitoring will be done. 

6. After an overnight fasting, using an indwelling canula 

inserted in the antecubital vein, blood was withdrawn for 

routine investigations such as, blood urea, s. creatinine, 

lipid profile, CPK-MB, serum bilirubin, serum Na+, K+ 

levels in the Department of Biochemistry, Govt. Medical 

College, Amritsar. 

7. The patients were followed up for one month (from the 

date of admission). 

8. Data generated from study was analysed according to 

standard statistically method. 

 

Statistical Analysis 

The statistical software SPSS Ver. 21 was used for statistical 

analysis. The mean ± standard deviation was calculated. Pair-

wise comparison between the cases and controls was 

performed for all parameters using Student's unpaired t-test. 

The values of P <0.05 were considered as significant. Bivariate 

correlation analysis was used to see the correlation of different 

variables with CIMT. 

 

RESULTS 

The present study demonstrates relation between renal 

dysfunction and adverse clinical outcomes among patients 

with broad spectrum of ACS, as renal dysfunction acts as a risk 

factor for the development of acute coronary syndrome and 

carry poor outcome after acute coronary syndrome. We 

especially focused on in hospital mortality, mean hospital stay 

and re-admission in term of outcome after acute coronary 

syndrome. Our Study examined 100 patients of ACS in which 

50 patients of ACS with normal to minimal renal dysfunction 

that is group A (eGFR>60 ml per minute per 1.73 m2), 35 

patients of ACS with mild to moderate renal dysfunction that 

is group B (eGFR 30-60 ml per minute per 1.73 m2) and 15 

patients of ACS with severe renal dysfunction that is group C 

(eGFR<30 ml per minute per 1.73 m2). 
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In group A, 27 (54%) were male, mean age 61.06±10.74, 

10% patients were smoker and 38% had hypertension, 20% 

patients were diabetic and mean Killip class at presentation 

was 1.360±0.598. 

In group B, 24(68%) were male, mean age 58±11.93, 5.7% 

were smoker and 34% patient had hypertension, 34% were 

diabetic and mean Killip class at presentation was 

1.714±0.788. 

In group C, 5 (33.3%) were male, mean age of presentation 

was 63.00±11.44, 6.66% patients were smoker and 66.66% 

patient had hypertension, 80% patients were diabetic and 

mean Killip class at presentation was 2.467±0.915. 

In our study, we observed that patients of ACS with severe 

renal dysfunction were mainly female (with significant P value 

0.022), diabetic (with significant P value 0.00), hypertensive 

and high mean Killip class (with significant P value 0.001). 

There is no significant P value found regarding age, smoking 

and IHD among the three groups at the time of presentation to 

hospital emergency. 

In our study, we observed that mean hospital stay in group 

A was 7.25±1.18 days, in group B was 8.65±1.97 days and in 

group C 11.37±2.26 days, that is renal dysfunction associated 

with increased hospital stay in patients with ACS as compared 

to patients with normal renal function. (P value was significant 

0.001, 0.002, 0.001) 

In our study, in group A three deaths occurred during the 

one month period of follow up (6%), in group B also three 

deaths occurred (8.7%) and in group C seven deaths occurred 

(46%). Patients with severe renal dysfunction had 7 times 

more death as compared to patient with normal to minimal 

renal dysfunction. (P value 0.00). 

 

Sl. No. Variable Group A (n=50) Group B (n=35) Group C n=(15) t-value p-value 

1 Age(Years) 61.06±10.74 58.00±11.93 63.00±11.44 
1.234, -1.373, -

6.064 
0.221, 0.176, 

0.548 

2 Sex (Male) 27 (54%) 24 (68.5%) 5 (33.33%)  
0.177, 0.022, 

0.160 

3 Smoker 5 (10%) 2 (5.7%) 1 (6.66%)  
0.177, 0.897, 

0.696 
4 Diabetes Mellitus 10 (20%) 12 (34.28%) 12 (80%)  0.139, 0.003, 0.00 
5 Hyper Tension 19 (38%) 19 (54%) 10 (66.66%)  0.137, 0.416, 0.05 

6 IHD 5 (10%) 4 (11.42%) 4 (26.66%)  
0.833, 0.178, 

0.101 

7 Killip Class 1.360±0.598 1.714±0.788 2.467±0.915 -2.35, -2.94 , -5.51 
0.021, 0.005, 

0.001 
8 Unstable Angina 16 (32%) 5 (14.28%) 5 (33.3%)  0.170 
9 NSTEMI 7 (14%) 7 (20%) 1 (6.6%)  0.210 

10 STEMI 27 (54%) 23 (65.7%) 9 (60%)  0.746 

11 Mean Serum Creatinine 0.957+0.22 1.842+0.46 3.93+2.28 
-11.62, -5.231, -

9.24 
0.001, 0.001, 

0.001 
12 Mean eGFR 79.72±16.62 42.20±7.88 18.74±5.65  0.00, 0.00, 0.00 
13 Mean Hospital Stay 7.25±1.18 8.64±1.97 11.37±2.26 -2.034, -1.81 -1.42 0.01, 0.02, 0.01 
14 Death 3 (6%) 3 (8.5%) 7 (46%)  0.649, 0.00, 0.00 
15 Readmission 0 0 2 (13.34%)  0.00, 0.00, 

Table 1. Comparision of means of ACS patients with normal renal function (Group A), with mild to moderate renal 
dysfunction (Group B) and severe renal dysfunction (Group C) 
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DISCUSSION 

The present study demonstrates relation between renal 

dysfunction and adverse clinical outcomes among patients 

with broad spectrum of ACS, as renal dysfunction acts as a risk 

factor for the development of acute coronary syndrome and 

carry poor outcome after acute coronary syndrome. We 

especially focused on in hospital mortality, mean hospital stay 

and re-admission in term of outcome after acute coronary 

syndrome. Our Study examined 100 patients of ACS in which 

50 patients of ACS with normal to minimal renal dysfunction 

that is group A (eGFR>60 ml per minute per 1.73 m2), 35 

patients of ACS with mild to moderate renal dysfunction that 

is group B (eGFR 30-60 ml per minute per 1.73 m2) and 15 

patients of ACS with severe renal dysfunction that is group C 

(eGFR<30 ml per minute per 1.73 m2). 

In group A, 27 (54%) were male, mean age 61.06±10.74, 

10% patients were smoker and 38% had hypertension, 20% 

patients were diabetic and mean Killip class at presentation 

was 1.360+0.598. 

In group B, 24(68%) were male, mean age 58±11.93, 5.7% 

were smoker and 34% patient had hypertension, 34% were 

diabetic and mean Killip class at presentation was 

1.714±0.788. 

In group C, 5 (33.3%) were male, mean age of presentation 

was 63.00±11.44, 6.66% patients were smoker and 66.66% 

patient had hypertension, 80% patients were diabetic and 

mean Killip class at presentation was 2.467±0.915. 

In our study, we observed that patients of ACS with severe 

renal dysfunction were mainly female (with significant P value 

0.022), diabetic (with significant P value 0.00), hypertensive 

and high mean Killip class (with significant P value 0.001). 

There is no significant P value found regarding age, smoking 

and IHD among the three groups at the time of presentation to 

hospital emergency. 

Similar study done by Yuqi Liu et al8 found that more 

severe renal dysfunction was significantly associated with 

older age, hypertension, hyperlipidaemia, ischemic heart 

disease and high Killip class (P<0.05). 

Similar study done by Nagesh et al, found that patients in 

the lowest category of estimated GFR had the highest rate of 

hypertension, DM, Prior IHD, CHF and clinical evidence of LVF, 

also found that older age and female sex were associated with 

a worsening estimated GFR, as in most studies of patients with 

MI the proportion of women was greater in the older age 

group. 

Other study done by Khorawit and Sooklim 9 found that 

cardiac dyspnoea and shock prior to admission were observed 

more frequently as degree of renal dysfunction worsens. 

Similar study done by Madhurima Saha et al 10 found that 

subjects had hypertension (64%), dyslipidaemia (51%) and 

diabetes mellitus (46%). No significant difference was 

observed among the three groups. 

In our study, we observed that mean hospital stay in group 

A was 7.25±1.18 days, in group B was 8.65±1.97 days and in 

group C was 11.37±2.26 days, that is renal dysfunction 

associated with increased hospital stay in patients with ACS as 

compared to patients with normal renal function. (P value was 

significant 0.001, 0.002,0.001) 

Similar study done by Khorawit Shooklim et al 9 found that 

mean length of hospital stay was 9.8 days for patients with 

normal or minimal renal dysfunction, 10.9 days for patient 

with moderate renal dysfunction and 12.4 days for patients 

with severe with renal dysfunction. In comparison to above 

study, in our study there is less mean hospital stay in all the 

groups. 

In our study, in group A three death occurred during the 

one month period of follow up(6%), in group B also three 

death occurred (8.7%) and in group C seven death occurred 

(46%). Patients with severe renal dysfunction had 7 times 

more death as compared to patient with normal to minimal 

renal dysfunction (P value= 0.00) and readmissions were only 

observed in patients with severe renal dysfunction. 

Similar study done by Khorawit et al, 9 included 1816 

patients with ACS divided into three groups. Group A (eGFR 

>60 ml per min per 1.73 m2), group B (eGFR 30-60 ml per min 

per 1.73 m2) and group C (eGFR <30 ml per min per 1.73 m2). 

This study found that mortality in group C was 41.9%, in group 

B was 24.6% and in group A 13.3% (p value 0.001), so increase 

in renal dysfunction in patients of ACS associated with 

increase in mortality and results of above study matched with 

our study. In comparison to above study, in our study, there is 

more mortality in group C as compared to group A and B. 

Similar study done by Madurima et al, 10 included 100 

patients of ACS and divided into three groups as in our study 

and found that mortality in group A was 0, group B was 5.7% 

and group C was 8.8% with p-value 0.001. This study also 

shows that mortality increase as the renal function worsens. 

In our study, there is more mortality in all the groups in 

comparison to above study. 

Similar study conducted by Suwaidi et al,7 patients with 

STEMI and renal dysfunction had a six fold higher mortality 

that the patients with normal creatinine clearance (16.2% V/s 

2.5) P<0.001). 

Similar study done by Sergio et al, 11 included 589 patients 

of ACS, divided into three groups i.e. group A (eGFR >60 ml per 

min per 1.73 m2), group B (eGFR 30-60 ml per min per 1.73 

m2), group C (eGFR <30 ml per min per 1.73 m2). Observed that 

mortality in group A was 2.49%, in group B was 16% and in 

group C was 21.7%. The outcome of our study shows more 

mortality in group A and C as compared to group B. 

Gibson et al, 12 included 13,307 patients, divided into three 

groups as in our study and found that patients with group C 

had 34.9% mortality, in group B 22.25% mortality and in 

group A 8.2% mortality. The outcome of our study shows more 

mortality in group C as compared to the patients in group A 

and B. 

Mielniczuk et al, 13 studied 4178 patients with acute 

coronary syndrome. They used a multivariate analysis and 

demonstrated that severe renal dysfunction (eGFR<30 

ml/min/1.73 m2) was associated with higher rates of death 

compared with normal renal function (eGFR>60 ml/min/1.73 

m2). 

Another similar study done by Jian-Ping et al, 14 included 

420 patients of ACS found that death was 1.67% in group A, 

8.20% in group B and 20% in group C (p-value 0.001). In 

comparison to above study, in our study there is more 

mortality in group A and C, and almost same mortality in group 

B. 

Suwaidi et al, 15 found that, patients with baseline renal 

dysfunction were older, more often female, and more likely to 

have prior comorbidities. Renal dysfunction was associated 

with higher early (30-day) and late (6-month) risk of death or 

nonfatal AMI regardless of ST elevation status compared with 

patients with normal renal function. 
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Similar study done by Peter A McCullough et al, observed 

that estimated glomerular filtration rate less than 60 

mL/min/1.73 m2 has consistently been shown to be the most 

powerful predictor of adverse outcomes in ACS. 

 

SUMMARY AND CONCLUSION 

In the present study, 100 patients of acute coronary syndrome 

admitted in medical department in Guru Nanak Dev Hospital 

Amritsar. Serum Creatinine was taken at the time of admission 

and eGFR was calculated using Cockroft-Gault equation and 

patients were categorised into three groups, according to 

eGFR i.e. group A including 50 Patients with normal to minimal 

renal dysfunction (eGFR>60 ml/m/1.73 m2), group B 

including 35 patients with mild to moderate renal dysfunction 

(eGFR 30-60 ml/m/1.73 m2) and group C including 15 patients 

with severe renal dysfunction (eGFR <30 ml/m/1.73 m2). 

Patients were followed up for a period of one month to 

establish the prognostic significance of renal dysfunction in 

determining short term outcome in patients with acute 

coronary syndrome. We defined short term outcome as 

following (1) all cause death in hospital (2) mean hospital stay 

(3) readmission with in one month. 

In our study, we compared the outcome by dividing the 

100 patients into three groups i.e. group A (patient with 

normal or mild renal dysfunction), B (patients with mild to 

moderate renal dysfunction) and group C (patients with 

severe renal dysfunction) 

 Patients with severe renal dysfunction were more female, 

diabetic, hypertensive, more Killip class at time of 

presentation as compared to patients with mild/ moderate 

renal dysfunction. 

 Worsening of renal dysfunction, associated with increase 

in hospital mortality and in patients with severe renal 

dysfunction around 46% deaths were observed as 

compared to patients with normal renal function, in which 

only 6% deaths were observed. This shows that, with 

increased in renal dysfunction associated with increase in 

hospital mortality. eGFR <60 ml/m/1.73 m2 is a proved 

risk factor in hospital mortality in many other studies. 

 Mean hospital stay was more in patients with renal 

dysfunction as compared to normal renal function. 

 Re-admission within a month occurred in patients with 

severe renal dysfunction. 

 Patients with renal dysfunction also had low left 

ventricular ejection fraction, increased thickness of left 

ventricular posterior wall and interventricular septum 

thickness. 

We concluded that in patients of acute coronary syndrome, 

renal dysfunction at the time of presentation acts as 

independent risk factor in hospital mortality and eGFR may 

serve as a simple marker to identify patients at risk. 
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