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ABSTRACT

BACKGROUND

The role of serum uric acid in cardiovascular and renal diseases has been intensively investigated. High serum uric acid has
been indicated as a risk factor for CAD and as an independent prognostic factor of poorer outcomes in patients with verified
CAD.

MATERIALS AND METHODS

Study was done in one hundred patients with myocardial infarction admitted at Government Rajaji Hospital, Madurai. Detailed
history and clinical examination done. Uric acid was estimated. The relationship of uric acid with severity of myocardial infarction,
treatment response, ejection fraction, arrhythmia and hypotension were studied.

RESULTS

A total of 100 patients was recruited to the study. The mean age and mean uric acid level of the study sample was 56 years
and 5.9 mg/dL, respectively. There were 65 (65%) males and 35 (35%) females. Males had higher uric acid level than females
(p<0.05). Those who had SUA >7 mg/dL (n=17) had low ejection fraction, which was statistically significant p value, 0.03.

Among the 15 patients belonging to KILLIP IV, 12 had SUA values more than 7 mg/dL (p<0.05).

CONCLUSION

Measuring serum uric acid level at admission for acute myocardial infarction patients we can stratify them and can treat

effectively.
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BACKGROUND

In humans, uric acid is the end product of purine catabolism.
Its serum levels, governed by the production (liver) and
elimination (mainly the kidney) rates are influenced by
genetically determined factors, racial and demographic
characteristics (e.g., sex, gonadal function in women,
obesity), diet (e.g., purine-rich foods, fructose, alcohol),
habits, morbidity (e.g., heart or renal failure, malignancies),
and medications (e.g., diuretics, cytotoxic agents). The role
of serum uric acid in cardiovascular and renal diseases has
been studied'> and elevated serum uric acid is highly
predictive of mortality in patients with heart failure or
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coronary artery disease and of cardiovascular events in
patients.!

On the molecular and cellular level, uric acid exerts a
number of effects of potential interest. It is one of the most
important antioxidants in plasma, but at high concentrations
it may promote oxidative stress. It may induce endothelial
dysfunction and vascular smooth muscle cell proliferation in
vitro, platelet aggregation, and microinflammation. Uric acid
being a potent antioxidant, its level rises shortly after vessel
occlusion as it is locally produced by degradation of
adenosine, which is a vasodilator. But, when this reaches a
higher level, it becomes insoluble and pro-oxidant,
aggravating free radical mediated tissue damage and
injury.&*°

Clinical and epidemiological studies have linked
increased serum uric acid to occurrence and outcomes of
diabetes mellitus, metabolic syndrome and chronic renal
failure.1%-13 Tt has also been suggested as a risk factor for
occurrence and a predictor of poorer outcomes in acute
stroke and a risk factor for occurrence/outcomes in various
aspects of cardiovascular morbidity. Acute myocardial
infarction is the most dramatic manifestation of the coronary
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artery disease. Adenosine synthesised locally by vascular
smooth muscle in cardiac tissue is rapidly degraded by the
endothelium to uric acid, which undergoes rapid efflux to the
vascular lumen due to low intracellular pH and negative
membrane potential. Xanthine oxidase activity and uric acid
synthesis are increased in vivo under ischaemic conditions.
Therefore, elevated serum uric acid may act as a marker of
underlying tissue ischaemia. Although, the mechanisms by
which uric acid may play a pathogenic role in cardiovascular
disease is unclear, hyperuricaemia is associated with
deleterious effects on endothelial function, oxidative
metabolism, platelet adhesiveness and aggregation.
Therefore, it is evident that high uric acid is a negative
prognostic factor in patients with mild-to-severe heart
failure.

Some evidence 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. High serum uric acid has been
indicated as a risk factor for CAD and as an independent
prognostic factor of poorer outcomes in patients with verified
CAD.

Retrospective analysis from Japani* observed a
univariate association between higher serum uric acid on
admission (within 48 hours since the symptom onset) and
higher thirty-day mortality in MI patients. Thus, high serum
uric acid at time of admission is a negative prognostic marker
and helps in risk stratification of patients, high short-term
mortality and poor long-term mortality and those patients
also have increased risk of complications following PCI.

We proposed to assess the level of serum uric acid in
patients with acute myocardial infarction and to assess
whether there was any correlation between serum uric acid
level with outcomes of MI such as heart failure, short-term
mortality, arrhythmias and ejection fraction.

MATERIALS AND METHODS

The study objective was to assess the level of serum uric
acid in patients with acute myocardial infarction and to
assess any correlation between serum uric acid level with
outcomes of MI such as heart failure, short-term mortality,
arrhythmias and ejection fraction. We hypothesised that
elevated serum uric acid at the time of admission in MI
patients is a negative prognostic marker with poor outcomes
and MACE.

Study Design- Prospective, descriptive analytical study.
Study Setting- The study was conducted at Government
Rajaji Hospital from January 2015 to August 2015.

Study Population
Included, patients admitted at Government Rajaji Hospital,
Madurai, with history and features of myocardial infarction.

Inclusion Criteria

Patients with age more than 18 years from both sex, ST
elevation in ECG or non-ST elevation MI with history,
examination, ECG changes and elevated CK-MB.
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Exclusion Criteria

Patients with previous MI, chronic kidney disease, patients
with history or clinical features of gout, patients with
haematological malignancy, patients with drug history of
taking thiazides or ATT and patients with history of CVA.
Sample Size- About 100 patients in the said period was
recruited.

Study Protocol

A previously designed proforma was used to collect the
demographic and clinical details of the patients. A thorough
clinical examination was done. An ECG in all six leads was
recorded in each case as soon as possible (within 15 minutes
of admission). Serial ECGs were obtained daily during the
period of stay at hospital. Serum uric acid level at time of
admission and echocardiogram in subsequent days was
taken. Non-haemolysed serum was analysed for uric acid
level.

Ethical Consideration

The study was approved by Government Rajaji Hospital
Ethics Committee. Informed consent was obtained before
enrolling subjects to the study.

RESULTS

A total of 100 patients were recruited to the study. The
values of serum uric acid among the various categories are
presented in Table 1. The mean age and mean uric acid level
of the study sample was 56 years and 5.9 mg/dL,
respectively. Level of uric acid increases with increase in age.
There were 65 (65%) males and 35 (35%) females. Among
males, the mean uric acid level was 5.8 mg/dL and among
the females the mean uric acid level 5.2 mg/dL. Among
males, 67% of people fall in the range of 5.9+0.6. and 20%
of males had values above 7 mg/dL and 57% of females had
normal range of 5.9+0.6. and 14% of females had above 7
mg/dL. Males had higher uric acid level than females
(p<0.05).

Among the 100 subjects, 57 people were hypertensive
and remaining 43% did not have hypertension and among
these 57% of hypertensive 71% (n=41) falls within the
normal range and 12% (n=7) had uric acid level above 7
mg/dL. Among non-hypertensives, 53% (n=23) fall in
normal range and 23% of them had uric acid level >7 mg/dL.

Those had SUA <5 mg/dL (n=19) had higher ejection
fraction (61-70%) after myocardial infarction. Those who
had SUA >7 mg/dL (n=17) had low ejection fraction and the
patients who had higher values above 7 mg/dL had very low
ejection fraction <40%, which was statistically significant p
value, 0.03 (Table 2).

In the study of 100 patients, 52 of them had type 2
diabetes, out of the 52 patients, 12 patients had values more
than >7 mg/dL and 9 patients had values less than 5 mg/dL
and in 48 patients 5 patients had values more than 7 mg/dL
and 10 patients had values less than 5 mg/dL. Among 100
patients, 83 of them had STEMI and 17 had N-STEMI.
Among the 83 patients, 16 had values more than 7 mg/dL
and 14 had values less than 5 mg/dL.
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Among 100 patients, only 7 patients had arrhythmia (3
had ventricular tachycardia and 4 had VPC). All the 3
patients who had VT had values more than 7 mg/dL and they
expired during hospital stay. Among the 100 patients, 18
people went for hypotension. Out of the 18, fifteen patients
had values >7 mg/dL and one patient had resistant
hypotension who expired during the hospital stay.

All 100 patients who were enrolled for study were
classified by Killips. The classification at day of admission
was as follows-

In Killips I 36 patients, in Killips II 33 patients, in Killips
III 6 patients and in Killips IV 15 patients.

Among the 15 patients belonging to Killip IV, 12 had
values more than 7 mg/dL (p<0.05) when compared with
others in Killips I to III (Table 3). Most of the patients
belonged to Killips I and II.

On day 5, Killips classification was done again for the
same patients, 70 of them falls in stage I, 10 of them in II,
6 patients in III, 10 patients in IV. Four patients with Killip
IV and uric acid level >7 mg/dL on the day of admission
expired during hospital stay due to arrhythmia and
hypotension. It was found that those had high serum uric
acid had poor prognosis (p<0.05) and this might affect their
long-term morbidity and outcome.

Age in Years SUA<5 | SUA5-7 | SUA>7
<40 (6) 1 4 1
41-50 (19) 6 12 1
51-60 (36) 5 27 4
61-70 (4) 6 21 8
>70 1 0 3
Total 19 64 17
Sex
Male (65) 9 44 13
Female (35) 10 20 5
Total 19 64 17
Hypertension
Yes (57) 9 41 7
No (43) 10 23 10
Total 19 64 17
Diabetes
Yes (52) 9 31 12
No (48) 10 33 5
Total 19 64 17
Type of MI
STEMI (83) 14 53 16
N-STEMI (17) 5 11 1
Total 19 64 17
Arrhythmia
Yes (7) 0 4 3
No (93) 19 60 14
Total 19 64 17

Table 1. Different Levels of Serum Uric Acid
Among the MI Patients, Age, Sex, Hypertension,
Diabetes Wise and Presence of Arrhythmia
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Ejection Fraction | Uric Acid <5 Uric Acid >7
<50 0 13
>50 19 4

Table 2. Comparison of Uric Acid Level with
the Ejection Fraction by Echocardiogram

Killip DO <5 5-7 >7 Total
I 19 27 0 36
II 0 32 1 33
III 0 2 4 6
v 0 3 12 15
Total 19 64 17 100

Table 3. Comparison of Uric Acid
Level with the Killips score

Among the 15 patients belonging to Killip IV, 12 had SUA
values more than 7 mg/dL and this comparison to patients
in Killips I to III was statistically significant, p <0.05.

DISCUSSION

Studies conducted by Sunao Kojima et al'* concluded that
hyperuricaemia after acute myocardial infarction is
associated with the development of heart failure. Serum UA
level is a suitable marker for predicting AMI related future
adverse events and the combination of Killip’s class and
serum UA level after AMI is a good predictor of mortality in
patients who have AMI.

Nadkar et al*> did a study in India and the results were
that the higher level of serum uric acid concentration in
patients was associated with poor Killip classification and
poor short-term mortality. When we tried to find correlation
between serum uric acid and Killip class and their prognostic
value in our study, there was difference in uric acid levels
between male and female patients. However, in Nadkar et el
study, males and females had similar uric acid levels. But,
other studies like Kojima et al had reported males having
higher uric acid levels than females.

Fifty two percent patients were known diabetic in our
study. Non-diabetic and diabetic patients had comparable
serum uric acid levels on day 0. 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 et al,'2 which showed that hyperuricaemia is
significantly associated with type 2 diabetes mellitus.

Similar studies conducted in Croatia by Vladimir Trkulj et
al'® and Ersan Tatli et al'” concluded that high serum uric
acid at admission independently predicts worse short-term
and medium/long-term outcomes after AMI, poor outcomes
in MACE and associated with higher in-hospital mortality and
thirty-day mortality and poor long-term survival after AMI.

These patients were followed up for period of 5 days and
monitored for adverse cardiac events. Among the 100
patients, only 7 patients had arrhythmia. 3 had ventricular
tachycardia and 4 had VPC. All the 3 patients who had VT
had values more than 7 mg/dL and they expired during
hospital stay. Those had VPC had values within 5-7 mg/dL,
but higher than the confidence interval.
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Studies by Hongyu Zhang et al and Leonardo Tamariz et
al'® concluded that there is an association between
increased levels of serum UA and AF in women. Hence,
serum UA maybe a new risk factor for AF. Yuansheng Liu et
al has shown that SUA levels are associated with an
increased risk for future AF in both sexes.!® Filippo Valbusa
et al?® concluded that elevated SUA levels are strongly
associated with an increased incidence of AF in patients with
type 2 diabetes mellitus even after adjustment for multiple
clinical risk factors for AF.

When compared with day of admission, 4 of them
belonging to Killip IV and uric acid level >7 mg/dL expired
during hospital stay due to arrhythmia and hypotension.
These observations showed that those who had higher uric
acid at time of admission had poor Killips score and they
stayed at poor stage even after treatment. In contrast, those
who had lower uric acid improved well with treatment with
improvement in Killips score. All the 4 patients who expired
during the study in spite of effective treatment belonged to
Killips IV and had uric acid >7 mg/dL. This finding was
similar to results of Nadkar et al.

As Yildiz, Alia et al?! has established that serum uric acid
level is significantly associated with coronary blood flow and
that elevated uric acid might be an independent predictor for
the presence of slow coronary flow, we may justify the
outcome of the myocardial infarction influenced by the
elevated uric acid.

Limitation

One limitation of the study was that subgroup analysis could
not be done as this was based on small population. Also, the
period of follow up was short and we could not look for other
outcomes. Also, elevated uric acid associated with poor
outcomes after PCI was not analysed in this study.

CONCLUSION

Serum uric acid has its effect on short and long-term
morbidity and mortality in MI patients. It affects treatment
outcome of the patient as well, thus by measuring serum
uric acid level at admission for acute myocardial infarction
patients, we can stratify them and can treat effectively.
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