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INTRODUCTION 

Acute myocardial infarction has already established itself 

as a major threat to health both in developed and 

developing countries.
1
 With the emergence of this 

epidemic, there is increased need of effective health care 

strategy as well as research in this field. 

Assessment of severity of heart failure following acute 

myocardial infarction has been evaluated and categorized 

by several invasive and non-invasive techniques ranging 

from measurement of pulmonary capillary wedge 

pressure to estimation of several cardiac enzymes, most 

of which are not feasible and not cost effective in our 

country. 

Following myocardial infarction (MI) some proteins and 

enzymes labeled as cardiac markers (e.g. Creatinine 

Phosphokinase, Troponin T & I) are released in to the 

blood in large quantities from necrotic heart muscle. 

These markers and myoglobin have specific temporal 

profile in relation to AMI; however, they do not correlate 

with myocardial function. Previous studies have reported 

that a high concentration of uric acid (UA) is a strong 

marker of an unfavorable prognosis of moderate to severe 

heart failure and cardiovascular disease.
2,3

 Serum Uric 

ABSTRACT 

 

Background: This study was done to find out any relationship between serum uric acid and AMI severity and its 

short-term outcome. To see the correlation between serums uric acid level with Killip Class and mortality outcome 

following AMI. 

Methods: 100 patients of AMI were included this study based on the inclusion and exclusion criteria. Detailed 

history, physical examination and relevant systemic examination including detailed examination of CVS system were 

done as per a structured proforma and necessary laboratory investigations were done. 

Results: 100 cases of myocardial infarction were studied, out of which 90 patients had STEMI and 10 patients had 

NSTEMI. There is significant difference of D0 uric acid level was observed for previous history of AMI. There is 

significant difference in mean uric acid level between dyslipidemic and non-dyslipidemic population. There is 

significant difference in mean uric acid level on D0 between diabetic and non-diabetic population. Serum uric acid 

level is low among patients with lower Killip class and high among higher Killip class. Lower the uric acid level, 

higher the percentage of survival and higher the uric acid level, higher the percentage of mortality. 

Conclusions: Patients of Killip class lll and lV had higher levels of uric acid as compared to patients of class l and ll. 

Combination of Killip class and serum uric acid level after acute myocardial infarction is a good predictor of severity 

of heart failure after AMI. 

 

Keywords: AMI, Killip class, Uric acid, STEMI, NSTEMI, Dyslipidemia, Diabetes 

 

1
Consultant Endocrinologist, Department of Endocrinology, The Mission Hospital, Durgapur, West Bengal, India 

2
Assistant Professor, Department of Medicine, IPGME&R, Kolkata, West Bengal, India  

3
Senior Resident, Department of Medicine, Mathabhanga S.D Hospital, Cooch Behar, West Bengal, India 

4
Department of Medicine, Mathabhanga S.D Hospital, Cooch Behar, West Bengal, India 

 

Received: 11 August 2016 

Accepted: 07 September 2016 

 

*Correspondence: 

Dr. Subrata Halder, 

E-mail: docsubrata09@gmail.com 

 

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under 

the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial 

use, distribution, and reproduction in any medium, provided the original work is properly cited. 

DOI: http://dx.doi.org/10.18203/2320-6012.ijrms20163329 



Biswas K et al. Int J Res Med Sci. 2016 Oct;4(10):4557-4562 

                                                     International Journal of Research in Medical Sciences | October 2016 | Vol 4 | Issue 10    Page 4558 

Acid has been indicated as a risk factor for CAD and as 

an independent prognostic factor of poorer outcomes in 

patients with documented CAD.
4
 With ischemia, ATP is 

degraded to adenine and xanthine, and there is also 

increased generation of xanthine oxidase.  

The increased availability of substrate (xanthine) and 

enzyme (xanthine oxidase) results in increased uric acid 

generation as well as oxidant formation. The finding that 

ischemia results in an increase in uric acid levels may 

account for why uric acid is increased in congestive heart 

failure.
3
 There is evidence that high uric acid is a negative 

prognostic factor in patients with heart failure, although 

the development of hyperuricaemia is almost always 

associated with worsening of renal function  in these 

patients.
2,5

  

Therefore, it is difficult to dissect the roles played by 

reduced renal function and high uric acid in affecting 

prognosis of these patients. Some studies suggest that 

uric acid may exert a negative effect on cardiovascular 

disease by stimulating inflammation, which is clearly 

involved in the pathogenesis of cardiovascular disease.
6
 

Few recent epidemiological studies have shown  that 

higher serum uric acid determined on admission is 

associated with either higher in-hospital mortality and 

thirty-day mortality or poorer long-term survival after 

AMI.
7 

 

According to a recent study done in Japan (Japanese 

Acute Coronary Syndrome Study, there was a close 

correlation between serum uric acid concentration and 

Killip classification in patients of acute myocardial 

infarction. Patients who developed short-term adverse 

events had high uric acid concentrations.
7,8

 Serum uric 

acid levels, Killip class, age, and peak creatine 

phosphokinase level were significant predictors of long-

term mortality.
7
 Thus, along with its new recognition as 

an active molecule likely to be involved directly in the 

pathogenesis of  coronary artery disease, serum uric acid 

is also increasingly being identified as a prognostic 

marker of heart failure. 

We carried out this study to note levels of serum uric acid 

in the context of acute myocardial infarction, to correlate 

serum uric acid levels with Killip class and to note any 

relationship between serum uric acid level and mortality 

following acute myocardial Infarction. 

METHODS 

100 patients of acute myocardial infarction admitted in 

Cardiology Department who fulfilling inclusion and 

exclusion criteria are included to my study. This study 

was undertaken over a period of one year. Valid consent 

was taken from all the patients who were included this 

study. Proper history from all patients was taken and 

relevant examinations of all systems especially 

cardiovascular system were done. According the patients 

profile relevant investigations (Like uric acid, blood 

sugar, HBA1C, lipid profile, serum creatinine, ECG, 

echocardiography etc.) were done. All data were then 

analyzed statistically. 

Inclusion criteria 

Patients of more than 18 years of age who were 

diagnosed as cases of acute myocardial infarction on the 

basis of history, examination, electrocardiographic 

changes, biochemical markers. 

Exclusion criteria of sample 

Patients with 

 Chronic Kidney disease  

 Gout  

 Hematological malignancy  

 Hypothyroidism  

 History of medications which increase the serum 

level of uric acid [e.g. salicylates (>2gm/ day) 

diuretics, ethambutol, pyrazinamide etc. 

 Chronic alcoholism 

 

RESULTS 

In our study total N=100 cases of myocardial infarction 

were studied, out of which, 5 patients (5%) were <40 

years, 58 patients (58%) were within 41-60 years and 37 

patients (37%) were >60 years of age and 69 (69%) cases 

were male and 31 cases (31%) were female. 

Table 1: Serum uric acid on day 0, 3 and 7. 

Uric acid Mean Standard deviation 

Day 0 5.25 1.41 

Day 3 5.02 1.65 

Day 7 4.51 1.65 

100 cases of myocardial infarction were studied, out of 

which 90 patients (90%) had STEMI and 10 patients 

(10%) had NSTEMI. 100 cases of myocardial infarction 

were studied, out of which 90 patients (90%) had no 

family history of CHD and 10 patients (10%) had 

positive family history of CHD. All cases of myocardial 

infarction were studied, out of which 73 patients (73%) 

had no history of previous myocardial infarction (MI) and 

27 patients had positive previous history of myocardial 

infarction. 

100 cases of myocardial infarction were studied, out of 

which 65 patients (65%) were hypertensive and 35 

patients (35%) were non hypertensive and 35 patients 

(35%) were diabetic and 65 patients (65%) were non 

diabetic. In present study 100 cases of myocardial 

infarction were studied, out of which 51 patients has 

increased Triglyceride (Tg) level; 41 patients had 

increased Total cholesterol (TC) level; 52 patients had 

increased LDL level and 52 patients had decreased HDL. 
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We measured serum uric acid on Day 0, Day 3 and Day 

7. The mean and standard deviation is shown in the table 

1. There is Significant difference (P=0.01) of D0 uric 

acid level was observed for previous history of 

Myocardial Infarction (Mean5.82 vs 5.04).  

 

Table 2: Killip class and uric acid on day 0, 3 and 7. 

Killip Class  and  Uric Acid (UA) on Day 0 (D0) 

  UA D0  (mg/dl)  
Total 

  ≤4 4.1-5.5 5.6-7 >7 

Killip Class :D0 

I 27 15 3 1 46 

II 7 9 5 0 21 

III 1 1 8 6 16 

IV 0 1 6 10 17 

Total 35 26 22 17 100 

Killip Class and Uric Acid (UA) on Day 3 

 
UA (mg/dl)  

Total 
≤4 4.1-5.5 5.6-7 >7 

Killip Class D3 

I 40 17 3 0 60 

II 2 4 1 1 8 

III 0 1 2 1 4 

IV 0 1 4 19 24 

Total 42 23 10 21 96 

Killip Class and Uric Acid (UA) on Day 7 

 
UA (mg/dl) 

Total 
≤4 4.1-5.5 5.6-7 >7 

Killip Class :D7 

I 66 0 0 0 66 

II 0 1 2 0 3 

III 0 0 3 2 5 

IV 0 0 1 13 14 

Total 66 1 6 15 88 

 

There is significant difference (P=0.028) in mean Uric 

acid level between dyslipidemic and non-dyslipidemic 

population (Mean 5.49 vs 4.8). There is significant 

difference (P=0.00) in mean Uric acid level on D0 

between diabetic and non-diabetic population (Mean 6.57 

vs 4.54) There is no significant difference (P=0.53) of 

mean serum Uric acid level on D0 between the 

hypertensive and non-hypertensive population (Mean 

5.18 vs 5.37). 

 

Table 3: Distribution of study population according to D0 uric acid level and living status (alive/dead) on D7. 

 Alive/dead on d7 Total 

Alive Dead 

UA D0 (mg/dl) Less than or equal to 4mg/dl 30 (85.71%) 5 (14.2%) 35 

4-5.5 26 (100%) 0 (0%) 26 

5.6-7.0 20 (90%) 2 (9%) 22 

>7.0 12 (70.5%) 5 (29.4%) 17 

Total 88 12 100 

 

There is significant difference (P=0.00) of mean serum 

Uric acid level on D0 between the population of 

increased and normal serum creatinine (6.9909 vs 

4.7606). There is significant difference (P=0.004) of 

mean serum Uric acid level on D0 between the 

population of increased and normal serum Triglyceride 

(5.6418 vs 4.8449). There is significant difference 

(P=0.02) of mean serum Uric acid level on D0 between 
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the population of increased and normal serum Total 

cholesterol (Mean 5.6629 vs 4.9653). 

There is no significant (P=0.16) difference of mean 

serum Uric acid level on D0 between the population with 

decreased and normal serum HDL cholesterol (Mean 

5.4400 vs 5.0469). There is significant (P=0.01) 

difference of mean serum Uric acid level on D0 between 

the population of increased and normal serum LDL 

(Mean 5.5596 vs 4.8744).  

Killip class and Uric Acid (UA) on Day 0 (Table 2): 

Most of the patient who belong to Killip Class I was in 

the lower quartiles of uric acid level. 58.69% of that class 

have serum uric acid ≤4 mg/. On the contrary, 58.82% of 

patients who belong to Killip Class IV have serum uric 

acid >7 mg/dl. So we can say that serum uric acid level is 

low among patients with lower Killip class and high 

among higher Killip class. Thus, serum uric acid level 

can predict the severity of heart failure and the prognosis 

in essence. The p value is significant (<0.05) 

Killip class and Uric Acid (UA) on Day 3 (Table 2): 

Most of the patient who belong to Killip Class I were in 

the lower quartiles of uric acid level. 66.66% of that class 

have serum uric acid ≤4 mg/. On the contrary, 79.16% of 

patients who belong to Killip Class IV have serum uric 

acid >7 mg/dl. So we can say that serum uric acid level is 

low among patients with lower Killip class and high 

among higher Killip class. Thus, serum uric acid level 

can predict the severity of heart failure and the prognosis 

in essence. The p value is significant (<0.05). 

Killip class and Uric Acid (UA) on Day 7 (TABLE 2): 

Most of the patient who belong to Killip Class I were in 

the lower quartiles of uric acid level. 100% of that class 

have serum uric acid ≤4 mg/. On the contrary, 92.85% of 

patients who belong to Killip Class IV have serum uric 

acid >7 mg/dl.  

So we can say that serum uric acid level is low among 

patients with lower Killip class and high among higher 

Killip class. Thus, serum uric acid level can predict the 

severity of heart failure and the prognosis in essence. The 

p value is significant (<0.05). Distribution of study 

population according to D0 uric acid level and living 

status (alive/dead)on D7 (Table 3): High level of D0 uric 

acid was significantly associated with mortality on 7 day 

follow up. Lower the uric acid level, higher the 

percentage of survival and higher the uric acid level, 

higher the percentage of mortality. 

DISCUSSION 

Present study was conducted in 100 patients of acute 

myocardial infarction, who presented to hospital within 

24 hrs of onset of symptoms. Out of 100 patients, 90 had 

ST-elevation myocardial infarction (STEMI), while 10 

patients had non-ST elevation myocardial infarction 

(NSTEMI). 

In present study the mean age of presentation was 

(60.66±10.63) years which corroborates with worldwide 

data (58.1±12.2) but does not with the Indian perspective 

where mean age of AMI is (53±11.4).
9
 The percentage of 

cases <40 years of age in the worldwide basis is 

6%(9).This value, almost similarly has been represented 

in our study. However the number of cases presenting 

bellow the age of 40 years are quite higher in South Asia 

(8.9%) and in India (11.7%).
9
  

Study finding is also quite similar with the study result of 

Danga et al who showed that AMI occurrence was mostly 

prevalent among older age group and the mean age of the 

old age AMI was 62 years.
10

 The mean age of male and 

female patients were (59.59±9.74), (63.03±12.22) 

respectively. The mean age of female in our study, 

corroborates with worldwide data but both the mean age 

of male or female do not corroborate with data on Indian 

perspective where mean age for both male and female are 

quite lower than our findings.
9 

In present study, we found 47% patient as active smoker 

and all of them were male. Our study result was 

consistent with that of Esteghamati et al.
11

 However other 

study results had shown more frequency of smoking as a 

risk factor for CHD or AMI.
9
 It has also been noted that  

it is difficult to identify any condition that is as prevalent, 

lethal and yet so prone to neglect as tobacco addiction. 

In present study population, hypertension appeared to be 

the most prevalent risk factors second only to age. Sixty 

five percent (65%) of our patients were hypertensive. The 

finding is quite corroborative with Nadkar et al.
12

 Many 

study had found hypertension as an important risk factor 

for AMI but the prevalence of hypertension among the 

patients of these study group were lower than us.
13-15

  

In present study, we found 35 cases of diabetes. Present 

finding is quite corroborative with the results of study by 

Jafary et al and Khot et al and others.
13-15

 Inter heart study 

has shown that the prevalence of diabetes as a risk factor 

in AMI in South Asia is 20.2% and the combined data of 

this study expressed the prevalence of diabetes as 7.52% 

in the control group. We found dyslipidemia in 63 

patients (63%) in our study population. Our finding 

corroborates with the study result of Sharma et al 

However Jafari et al found 18.2% cases of 

hyperlipidemia in their study.
13,14 

 In our study, the mean uric acid levels were (5.16±1.34) 

and (5.45±1.58) in male and female patients respectively 

(p=0.35).So, there is no significant difference in male and 

female patients. This finding does not correlate with the 

referral study in which males had higher uric acid levels 

as compared to females; however present finding is 

consistent with that of Nadkar et al.
7,12

 There was no 

significant correlation (p=0.53) between serum uric acid 

level and patients who were known or found to be 

hypertensive on admission. This is different than other 

studies which showed that hypertensive patients had 
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more hyperuricaemia.
7
 On the contrary, our finding was 

consistent with that of Nadkar et al.
12 

There was significant difference in mean serum uric acid 

levels between diabetic and non-diabetic patients 

[p=0.00]. This finding is consistent with study by Safi et 

al which showed that hyperuricaemia is significantly 

associated with type 2 diabetes mellitus.
16

 However, this 

finding is in contrast to other study by Nadkar et al where  

no significant  association between serum uric acid and 

diabetes mellitus were found.
12

  

There was significant difference between serum uric acid 

concentration at the time of admission and h/o ischemic 

heart disease (p=0.01). Serum uric acid levels were 

higher in patients with past history of IHD as seen in 

previous study. This finding is consistent with that of 

Nadkar et al.
12 

In present study we have found significant 

difference in mean uric acid level between dylipidemic 

and patients with normal lipid profile (p=0.028) which is 

consistent with the finding of Young-quan et al.
17

 

In our study population, there was significant difference 

in mean uric acid level between the patients of increased 

triglyceride concentration and normal triglyceride 

concentration (p=0.004). Present results is corroborative 

with study result of Cohen et al who found that serum 

uric acid level was strongly associated with serum 

triglyceride.
18

 We have found significant difference of 

mean uric acid level on day 0 between the patients with 

increased cholesterol and patient with normal cholesterol 

level (p=0.02) which is corroborated by the study result 

of Yong-quan et al.
17 

 

Patients who were known case of IHD were in higher 

Killip class as seen in study by Kojima et al.
11

 There was 

statistically significant association (p<0.05) between 

serum creatinine on day of admission and Killip class, in 

our study. Kojima et al have shown that there is graded 

relation between serum uric acid concentration and 

creatinine concentration in patients of acute myocardial 

infarction.
7 

There was statistically significant correlation 

found between serum uric acid level and Killip class 

(p<0.05) on day 0,3 and day 7.  

Patients of Killip class lll and lV had higher levels of uric 

acid as compared to patients of class l and ll. From the 

correlation tabulations it is evident that most of the 

patient who belong to Killip Class I were in the lower 

quartile of uric acid level and most of the patients who 

belong to Killip class IV were in the highest quartile of 

uric acid level. So we can say that serum uric acid level is 

low among patients with lower Killip class and high 

among higher Killip class. Thus, serum uric acid level 

can predict the severity of heart failure and the prognosis 

in essence. This finding is consistent with referral study 

and that of Nadkar et al.
7,12

  

Out of 100 patients, twelve expired during 7 day follow 

up. Out of these twelve patients ten had serum uric acid 

level in quartile 4 on day 0. Only two patients  who was 

in Killip class I and had uric acid in 1st quartile; however 

their uric acid Uric acid raised to quartile 4 with shift of 

Killip class to class lV on day 3.  

On day 3 all ten patients were in Killip class lV and had 

uric acid level in 4th quartile. Thus, all twelve patients 

who expired were in Killip class lV and had uric acid 

level in 4th quartile. Therefore it shows that serum uric 

acid concentration is significantly correlated with Killip 

class. High level of Day 0 uric acid level was 

significantly associated with mortality on 7 day follow 

up. Lower the uric acid level, higher the percentage of 

survival and higher the uric acid level, higher the 

percentage of mortality. 

CONCLUSION 

There was significant difference in mean serum uric acid 

levels on Day 0, between diabetic and non-diabetic 

patients. There was significant difference between serum 

uric acid concentration at the time of admission and h/o 

ischemic heart disease. Serum uric acid levels and Killip 

class are influenced significantly by previous myocardial 

infarction. Patients who had history of previous IHD 

were on higher Killip class. 

In present study we have found significant difference in 

mean uric acid level on day 0, between dyslipidemic and 

patients with normal lipid profile. There was significant 

difference in mean uric acid level on day 0 between 

patients of normal and increased creatinine level. Patients 

of Killip class lll and lV had higher levels of uric acid as 

compared to patients of class l and ll. 

Out of 100 patients, twelve expired during the 7 day 

follow up. All the patients who died had serum uric acid 

level in the 4rth quartile that is more than 7.0 mg/dL. 

Combination of Killip class and serum uric acid level 

after acute myocardial infarction is a good predictor of 

severity of heart failure after AMI. 
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