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Diagnostic Significance of Uric Acid, C Reactive Protein, Magnesium

in Acute Myocardial Infarction
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ABSTRACT \

Introduction: Study was undertaken to note the levels of high
sensitive C-reactive protein (hs-CRP), serum uric acid, serum
magnesium levels in acute myocardial infarction (MI).
Material and methods: This study was conducted in GSL
Medical College, study was approved by institutional ethical
committee. Participants were recruited by folloing inclusion
and exclusion criteria. After getting detailed history of
patient’s blood samples were taken for hemoglobin, blood
urea, serum creatinine, uric acid, serum electrolytes, hs CRP,
serum uric acid, serum Magnesium. All the participants were
subjected to ECG and ECHO cardiography. Fischer’s exact
Chi square test was to find statistical analysis, P<0.05 was
considered as statistically significant.

Results: Of the 100 study participants, 39% participants’
hs CRP levels were <3mg/dl; statistically the difference
was significant. When serum ureic acid considered, 46%
patients with uric acid levels were <7mg/dl 66% participants’
magnesium levels were > 1.4mg/dl; The difference was
statistically significant.

Conclusion: The above findings showed a positive correlation
of elevated hs CRP and uric acid; and low magnesium with
various risk factors of MI.
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INTRODUCTION

According to World Health Organization (WHO) in 2005
cardiovascular disease caused 17.5 million (30%) of the
58 million deaths that occurred world wide.! While the
prevalence and mortality due to coronary heart disease is
declining in developed nations® the same cannot be held
true for developing countries. In India current prevalence of
Ischemic Heart Disease is between 7% and 13% in urban*,
and between 2% and 7% in rural populations.>

Previous studies have reported that high concentration of
uric acid is a strong marker of an unfavorable prognosis
of moderate to severe heart failure and cardiovascular
disease.”® Several investigations revealed that magnesium
level in blood is decreased in first 48 hours following acute
Myocardial Infarction (MI) and then increased steadily to
reach normal in about 3 weeks. The heart muscle subjected
to MI was found to contain low magnesium concentration
which correlated with complications especially arrhythmias.
Myocardial magnesium concentrations in patients with
sudden death due to Ischemic heart disease were found to be
very low. It has been shown that magnesium has a vital role
in ventricular fibrillation which is a cause of sudden death in
patients of Acute MI.*!°

The various complications of acute MI includes ischemic

(reinfarction, infarction extension), mechanical (heart
failure, cardiogenic shock, papillary muscle dysfunction),
arrhythmic (atrial or ventricular arrhythmias, sinus or
atrioventricular nodal dysfunction) and embolic (central
nervous system or peripheral embolization).!

This study was undertaken as there is need for more studies
to identify different variables that can predict the morbidity
and mortality in MI. This study was undertaken to note the
levels of high sensitive C-reactive protein (hs-CRP), serum
uric acid, serum magnesium levels in acute MI and to study
the role of these as markers of short term mortality in patients
with Acute MI.

MATERIAL AND METHODS

This study was conducted in GSL Medical College, study
was approved by institutional ethical committee. The acute
MI Individuals aged >30 years were included in the study.
Patients who did not giving consent, patients with elevated
serum uric acid, patients on treatment which increase serum
uric acid, patients presenting with MI after 48hrs and those
with previous history of MI, acute MI patients with elevated
levels of CRP, patients with severe hypokalemia were
excluded from the study.

A detailed history of patient’s presenting complaint and
history of hypertension, diabetes, and smoking were
obtained. History suggestive of congenital, rheumatic or
ischemic heart disease was enquired from each patient. All
patients included in the study were subjected to complete
physical examination finds were recorded.

Blood samples were taken for hemoglobin, blood urea,
serum creatinine, uric acid, serum electrolytes, high sensitive
C-reactive protein, serum Uric acid, serum Magnesium.
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Qe
§ Gender CRP Uric acid Magnesium
<3mg/dl >3mg/dl <7mg/dl >Tmg/dl >1.4mg/dl <1.4mg/dl
:,::. (n=39) (n=61) (n=46) (n=54) (n=66) (n=34)
=2 Male 17 44 23 39 35 27
8 Female 21 18 23 15 31 7
N Statistical analysis Significant (P<0.05) Significant (P<0.05) Significant (P<0.05)
Table-1: Levels of various serum markers in gender; n = 100.

CRP was measured using turbidometric immunoassay
method. Serum uric acid levels measured using uricase
peroxidase method. Levels of serum magnesium measured
using Xylidyl blue colorimetric method. All the participants
were subjected to ECG and ECHO cardiography, findings
were recorded. Fischer’s exact Chi square test was to find
statistical analysis, P<0.05 was considered as statistically
significant.

RESULTS

Of the 100 study participants, the mean age was 58+ 11.46
years. The male female ratio was 1.65. Among these, 39%
participants hs CRP levels were <3mg/dl; statistically the
difference was significant (Table 1; P<0.05). When serum
ureic acid considered, 46% patients with uric acid levels
were <7mg/dl 66% participants magnesium levels were >
1.4mg/dl; The difference was statistically significant (Table
1; P<0.05).

DISCUSSION

In this study 6% were in 30-40years age group, 22% in 41-
50 years, 29% in 51-60 group, 25% in 61-70 years group
and 18% in > 70 years group. Sushma Pandey et al.,' also
reported similar findings whereas Naaz Hamudlay et al.,"
reported that 55% in > 60 years age group.

In a study by Chanamma'* reported that 92.5% acute MI in
males whereas the prevalence of acute MI was 72% in males
as per Vaidya et al.,'” study. In various other studies also it
was shown that MI was more predominant in males.

Serum levels are independent of age and ethinicity.'® CRP
is a hepatically derived marker of low grade systemic
inflammation that largely reflects circulating cytokine
formation. It is produced from Liver in response to cytokine
stimulation by Interleukin 1 and 6. According to American
heart Association CRP values are classified as: low hs CRP
<lmg/dl, average 1-3mg/dl and high hs CRP>3mg/dl. So in
this study patients were classified into two groups based on
CRP values.

In this study 61% patients had increased hs CRP>3mg/L at
admission and 39% had low hs CRP<3mg/L; these findings
were similar to that of P Mishra et al.,'” report. Age wise,
hs CRP concentration was raised with age in this study.
These findings were similar to that of Zhiquant Wang et
al."® and Wener MH et al."” reports. In patients undergoing
percutaneous coronary intervention, CRP levels may
alert the interventional cardiologist for closer monitoring.
Components of Metabolic syndrome correlate with increased
plasma CRP levels.?’ Patients with very high levels of hs-
CRP have highest risk because Arroyo Espliguers et al.?! and
Rasposeiras et al.?? concluded that CRP is an independent

predictor of adverse cardiac events.

In this study, 39% male patients and 15% female patients
had higher level of uric acid. The mean value of uric acid in
males is 7.3+1.81. The mean value in females is 6.5+2.13
(p=0.019). Lucia Barbieri et al.” reported that higher uric acid
acid in 70% MI patients out of 3520 study patients, the mean
value of uric acid in males was higher (6.33+1.7) compared
to females (5.8£1.9). These findings also correlated with
Pavan Kumar et al.** study. Previous studies have reported
that a high concentration of uric acid is a strong marker of
an unfavorable prognosis of moderate to severe heart failure
and cardiovascular disease.” Uric acid may be elevated in
heart failure and provide important prognostic information.
Magnesiumionhasemergedasapremiercardiovascularcation
during the decade. It has been implicated in pathogenesis of
acute MI and complications like arrhythmias. Magnesium
is essential for activation of ATP which maintains sodium-
potassium pump and also because of calcium blocking action
Magnesium has been implicated in relation to arrhythmias
after acute MI. In our study of 100 patients of acute MI 66%
patients had serum magnesium >1.4mg/dl and 34% patients
serum magnesium was <1.4mg/dl. In this report, the mean
value of serum magnesium in diabetics was 1.3+0.45 and in
non diabetics was 1.78+0.44 (p=0.000). In study conducted
by AG Kulkarni et al.,”* 42% of diabetics had low serum
magnesium (<1.4mg/dl), mean serum magnesium level in
diabetics was 1.96+0.54 and 2.375+0.44 in non diabetics.

CONCLUSION

The above findings showed a positive correlation of elevated
hs CRP and uric acid; and low magnesium with various risk
factors of MI.
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