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Abstract: Background: Elevated serum uric acid is highly
predictive of mortality in patients with heart failure or coronary
artery disease and of cardiovascular events in patients. Large cohort
studies have shown that uric acid is an important independent risk
factor for cardiovascular mortality. The role of uric acid in
coronary heart disease is less clear. Some studies reported an
independent association between uric acid and coronary heart
disease. Material and Methods: 100 cases of AMI were studied in
this study. 50 age and sex matched individuals without any
ailments served as control group. Serum uric acid levels were
estimated on days O and 7 apart from various relevant
investigations. The study group was classified into one of the four
Killip class. The study was approved by the college ethics
committee. Observations: There was a statistically significant
higher level of serum uric acid concentration in patients of AMI on
day of admission as compared to controls (P< 0.05). There was no
significant difference in serum uric acid levels as regards
hypertension and diabetes mellitus in patients with AMI, but there
is a statistically significant(p=0.0001) difference in serum uric acid
levels in patients with past history of IHD or stroke. On all the days
serum uric acid levels were higher in patients who were in higher
Killip class (P< 0.05). All the patients who died were in Killip class
IV and all had serum uric acid concentration > 7mg/dl. It had been
concluded that alone serum uric acid may not be the negative
prognostic factor in AMI, but with the past history of IHD or stroke
and in the presence of heart failure the serum uric acid may be of
some significance.

Key words: Serum uric acid, AMI, Killip classification.

Introduction

Uric acid is a powerful antioxidant and has been
proposed to protect against cardiovascular disease and
some cancers.. Despite the expectation that the
antioxidant properties of uric acid might have a protective
effect against cardiovascular disease, studies have
reported associations with a greater risk of ischemic heart
disease, higher blood pressure, and an adverse
cardiovascular risk profile%. These adverse effects have
been confirmed in meta-analyses of prospective
studies,”” which concluded that hyperuricaemia was
associated with increases in risk for cardiovascular
outcomes and blood pressure, independently of
established risk factors. Nearly 120 years have elapsed
since uric acid was first described as a risk factor.

Hyperuricemia (usually defined as serum uric acid levels
6.5 mg/dL in men and 6.0mg/dL in women) is frequently
encountered in hypertensive patients and is often due to a
defect in renal urate clearance. Elevated serum uric acid
is highly predictive of mortality in patients with heart
failure or coronary artery disease and of cardiovascular
events in patients’.

Material and Methods

This study was done at department of General Medicine,
S.V.S Medical College, Mahabubnagar A.P. 100 patients
presenting to Emergency department of SVS HOSPITAL
during the period June 2009 to May 2012 have been
selected for the study. All patients who were of age
greater than 18yr and diagnosed as ST segment elevation
acute myocardial infarction (STEMI) or non - ST
segment elevation acute myocardial infarction (NSTEMI)
were considered for study. Selection of patients was
based on new criteria for the diagnosis of acute evolving
or recent MI published by the American College of
Cardiology and European Society of Cardiologyg. 50
patients of acute myocardial infarction who fulfilled
inclusion/exclusion criteria were enrolled for the study. A
detailed history and physical examination with special
reference to KILLIP class was carried out. All patients
underwent routine investigations including Haemogram,
renal function tests, liver function tests, ECG and Chest X
ray. Patients were treated as decided by attending
physician. Patients were followed up till hospital stay i.e.,
7 day initially and up to one year later on. Serum uric
acid level was measured on day O and 7 of AMI. All the
details of history, physical examination, routine
investigation reports and serum uric acid levels were
entered in a proforma. Fifty age and sex matched healthy
controls were also evaluated for baseline serum uric acid
level. A detailed statistical analysis was carried out. Basal
serum uric acid levels were compared with controls with
unpaired‘t’ test. The levels of serum uric acid on day 0
and 7 were compared by paired‘t’ test. Uric acid levels
and KILLIP class was compared with coefficient of
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correlation. The study was approved by the Ethics
committee of the hospital.

Selection of patients for the study group was subject to
the following mentioned inclusion and exclusion criteria -
Inclusion Criteria

Age >18yr

Patient diagnosed as AMI according to the new criteria
for the diagnosis of acute evolving or recent MI published
by the American College of Cardiology and European
Society of Cardiology.®

Patients satisfying exclusion criteria

Exclusion Criteria

Any patient with a condition known to elevate uric acid
levels — Chronic kidney disease, Gout, Hematological
malignancy, Hypothyroidism

Patients on drugs which increase serum uric acid —
Salicylates(>2gm/d),Diuretics, Ethambutol, Pyrazinamide
and Chronic alcoholics

Observations

We have studied 100 patients with acute myocardial
infarction and 50 age and sex matched healthy controls.
The comparison of two groups and the profile of patients,
their comparative uric acid levels are given in the tables
below

Tablel: Comparison of Patients and Controls

Parameter (P::le(r;;s) ((jzztggli ‘p’ Value
Age 5294 £13.42 | 50.22 +£15.90 0.23(ns)
Sex M:F 74:26 33:17 not applicable
Mean Serum uric acid on day 0 5.07+1.48 3.38 +0.50 0.0012

Table 2: Patient Profile and Serum Uric Acid Levels on Day 0

Parameter ‘p’ Value
Sex Male — 74 Female — 26
Mean Serum Uric Acid 5.07£1.48 338+1.44 NS
Hypertension 38 — YES 62 - NO
Mean Serum Uric Acid 5.00 £1.36 4.81 £1.56 NS
Diabetes Mellitus 18 — YES 82 -NO
Mean Serum Uric Acid 5.38 + 2.18 4.81 £1.35 NS
H/O IHD or Stroke 14 — YES 86 — NO
Mean Serum Uric Acid 7.32 £2.06 5.08 £1.58 0.001

There was a statistically significant higher level of serum
uric acid concentration in patients of AMI on day of
admission as compared to controls (P< 0.05). There was
no significant difference in serum uric acid levels as
regards hypertension and diabetes mellitus in patients
with  AMI, but there is a  statistically
significant(p=0.0001) difference in serum uric acid levels
in patients with past history of IHD or stroke. Patients
included into the study were categorized into 4 quartiles

according to their serum uric acid levels and compared
against their Killip class indicative of left heart failure on
day O and day 7. The following 3 tables show the data of
the patients on day 0 and day 7, differences in frequencies
were analyzed by the chi — square method. On all the
days serum uric acid levels were higher in patients who
were in higher Killip class (P< 0.05). All the patients who
died were in Killip class IV and all had serum uric acid
concentration > 7mg/dL.

Table 3: Number of cases — Serum Uric Acid levels (mg/dL) and Killip class

Killipclass | <4 | 4.1-6.5
I 22 16

II 7 7

1T 0 08

v 0 0

Total 29 31

Table 4: Number of Cases — Serum Uric Acid

Killipclass | <4 | 41-6.5
1 19 20

1I 9 9

111 0 05

v 0 0

Total 28 34

6.5-70 | >7.1 | Total

06 0 44

0 0 14

11 10 29

1 12 13

18 22 100
Levels (Mg/D1) and Killip Class On Day 7

65-7.0 | >7.1 | Total

06 0 45

0 0 18

15 10 30

0 1 1

21 11 94

Follow up: Six patients died within the first week. Three patients had previous history of IHD, one had ischemic stroke
and two were diabetic patients. All of these cases had a serum uric acid level greater than 7 mg/dl and were in Killip
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class IIT or IV. Remaining patients were followed up to a minimum one year. Eight more patients succumbed before the
end of one year. Of these 8, 7 were of Killip III or IV class and had a uric acid level above 7mg/dl while only one case
had uric acid level at 5.68mg/dl. Twenty two were subjected to CABG (Coronary artery bypass graft), 32 were treated
with percutaneous intervention while the remaining 32 were on the medical treatment.

Table 5: Cases Expired Within 7 Days

Total patients 100
Died within first week 6
H/O THD 3
H/O stroke 1
Diabetes mellitus 2
120 A
100
100 -
80 -
60 -
40 -~
20 6 3 1 )
0 A T I T T T |
Total patients Died within H/O IHD H/O stroke Diabetes
first week mellitus
Figure 1: Cases Expired Within 7 Days
Table 6: Cases Expired Between 8 Days And One Year
Total patients 94
Died within first year | 8
H/O ITHD 5
H/O stroke 1
Diabetes mellitus 2
100 %4
90 A
80 A
70 A
60 -
50 -
40 -+
30 A
ig _ 8 5 2
7 1
0 4 I == , ,
Total patients Died within H/O IHD H/O stroke Diabetes
first year mellitus

Figure 2: Cases Expired Between 8 Days and One Year
Table 7: Showing the Details of Death with Level of Serum Uric Acid and Killip Class

Number of deaths | Number of deaths between
<7 days 8 days and one year
Serum uric acid < 7 mg/dl 0 1
Serum uric acid > 7 mg/dl 6 7
Killip class III 2 6
Killip class IV 4 2
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Figure 3: Showing the Details of Death with Level of Serum Uric Acid and Killip Class

Discussion

Elevated SUA levels have been associated with an
increased risk for Cardio-vascular disease. The potential
mechanisms by which SUA may directly cause
cardiovascular risk include enhanced platelet ag%regation
and inflammatory activation of the endothelium’. In few
studies, the association of SUA with cardiovascular
disease was uncertain after multivariate adjustment as in
the Framingham Heart Study (1985)'° and the ARIC
study (1996), but in others the association remained
certain and significant. Two of the 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'"” '*. Large
cohort studies have shown that uric acid is an important
independent risk factor for cardiovascular mortality' ',
The role of uric acid in coronary heart disease is less
clear. Some studies reported an independent association
between uric acid and coronary heart disease'> "> '* but
others only found an association in women,15 1617 and in
yet others, the associations disappeared after adjustment
for confounders'> ' ' ' Because elevated serum uric
acid is correlated with several risk factors including renal
dysfunction, hypertension, insulin resistance, hyper-
homocystinemia and hyper-lipidemia, it is debated
whether SUA is an independent cardiovascular risk
factor. The results of epidemiologic studies have been
contradictory, although most conclude that serum uric
acid is a risk factor for CAD***. We have studied 100
patients of acute myocardial infarction (AMI) who were
admitted to our hospital during the period JUNE 2009 to
MAY 2013; 50 age and sex matched healthy individuals
were taken as controls. There was a statistically
significant higher level of serum uric acid concentration
in patients of AMI on day of admission as compared to
controls (P<0.05). There was no significant difference in
serum uric acid levels as regards hypertension and
diabetes mellitus in patients with AMI as shown in the
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table 18 above. This is in concordance with the study by
Nadkar er al** whereas in the Japanese acute coronary
syndrome study35 patients with hypertension were found
to be having higher levels of serum uric acid. Non-
diabetic and diabetic patients had comparable serum uric
acid levels on Day0 (Table 2). This finding is consistent
with study by Tuomilheto et al’® in which there was no
significant association between serum uric acid level and
diabetic status. However, this finding is in contrast to
other study by Safi er al’ which showed that
hyperuricaemia is significantly associated with type 2
diabetes mellitus. Serum uric acid levels were comparable
on day O and day 7 in AMI group, 4.89+1.48, 4.58+1.38,
4.74+1.46 respectively (p=N.S.). Tables 3 and 4 above
show the levels of uric acid in relation to Killip class on
day O and 7 of admission. On the occasions serum uric
acid levels were higher in patients who were in higher
Killip class (p<0.05). Six patients expired during the 7day
hospital stay, among who all were in Killip class IV and
having serum uric acid levels >7mg/dl, of these three
patients were in Killip’s class III and two patients were in
Killip’s class IV on the day of admission. Those two
patients who were in Killip’s class IV on the day of
admission were having serum uric acid levels in 3" and
4 quartiles and died on the day of admission. Among the
three patients in Killip’s class one patient deteriorated to
Killip’s class IV on day 3 with corresponding raise in
serum uric acid and died after 3" day whereas the other
two patients shifted to Killip’s class IV on day 5 also with
raise in serum uric acid concentration and died on day 7.
Thus all patients who expired were in Killip’s class IV
and serum uric acid concentration >7mg/dl. Therefore it
shows that serum uric acid concentration is significantly
correlated with Killip’s class and mortality. Results of
present study show that serum uric acid concentrations
correlate significantly with male gender and correlates
positively with Killip’s class. A failing heart due to AMI
may cause tissue hypoperfusion and hypoxia, which
trigger xanthine oxidase activation and oxidative stress
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. 38, 39 . . . .
production . Xanthine oxidase and oxidative stress as

reflected by UA may form a vicious cycle that promotes
severe heart failure®® *’. Therefore, UA may not be only a
bystander marker but also a causative marker of mortality
in patients who have AML. In this regard, improvement of
coronary reperfusion alone may be less effective in
ameliorating heart failure and decreasing mortality rate in
patients who have AMI and high UA level and are in a
high Killip’s class. Adjunctive therapy designed to
decrease xanthine oxidase activity and inhibit oxidative
stress production is expected to sever the vicious cycle.
The Losartan Intervention for Endpoint reduction in
hypertension (LIFE) study41 demonstrated that lowering
serum UA concentrations by losartan was associated with
a beneficial effect on cardiovascular outcome. The UA-
lowering effect of atorvastatin may have contributed to
the decrease in cardiovascular mortality in the Greek
Atorvastatin and Coronary Heart Disease Evaluation
(GREACE) study42. Therefore, any drug interventions,
such as therapy to decrease serum UA level in addition to
coronary reperfusion, may have a favorable effect on
mortality in patients who have AML

Limitations of the Study

This study has some limitations. We believed that a
greater cohort would be desirable to improve the power of
the study. We also relied on clinical data to rule out
infection and other inflammatory diseases before
sampling, but we cannot exclude that some patients had
unrecognized conditions responsible for the elevated
serum uric acid levels observed. We suppose to mean that
these limitations might not have a significant influence on
study data interpretation.
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