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ABSTRACT

Background: Acute myocardial infarction is one of the leading causes of
morbidity and mortality across the world. Serum Potassium and creatinine
levels changes in cardiac chest pain and non-cardiac chest pain but have not
been studied extensively and there is a paucity of information in the literature in
this regard. Scanty information is available in the literature about the prognostic
value of serum Potassium and Creatinine in Chest pain. Hence this study was
undertaken to estimate the concentrations of serum potassium and creatinine
in AMI patients. Materials and Methods: A total of 200 patients were enrolled
from the Cardiac OPD of Dhiraj Hospital. 100 were cases and 100 were controls.
The levels of creatinine were measured by EM-200 at Dhiraj Hospital and levels
of Potassium were measured at Nulyte analyzer. Results: The mean levels of
potassium and creatinine were high in cases (4.27 £ 0.56 and 0.99 £ 0.53) in
comparison with respective control (4.30 + 0.92 and 0.87 + 0.23) and there
was a significant difference between levels of potassium and serum creatinine
(P<0.001). Conclusion: The levels of potassium could be useful for prediction of
mortality of myocardial infarction.
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INTRODUCTION

Coronary artery disease leading to Myocardial Infarction
(MI) is the leading cause of sudden cardiac death.
Ischemic heart disease is more prevalent in patients
with renal dysfunction than in the general population.
Previousstudiesshowedanincreasedriskofcardiovascular
disease and adverse cardiovascular outcomes in
patients with renal insufficiency.! Cardiovascular
disease is one of the leading causes of morbidity and
mortality across the world. World Health Organization
(WHO) has declared cardiovascular disease as a modern
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epidemic.? Creatine release was compared in various
conditions of muscle damage: acute Myocardial
Infarction (AMI), unstable angina, and cardiac surgery.
After AMI, serum, and urine creatine concentrations
increased transiently. Potassium homeostasis is critical
to prevent adverse events in patients with cardiovascular
disease. Several studies have demonstrated a
relationship between low serum potassium levels,
usually less than 3.5 mEq/L, and the risk of ventricular
arrhythmias in patients with Acute Myocardial Infarction
(AMI).?

Based on these studies, experts and professional societies
have recommended maintaining potassium levels
between 4.0 and 5.0 mEq/L, or even 4.5 to 5.5 mEq/L,
in AMI patients.?

Potassium disturbances are one of the most common
electrolyte abnormalities.The role of potassium
disturbances in the setting of MI has been studied, with
a higher frequency of ventricular arrhythmias observed
for low potassium levels (typically <3.5 mmol/L).*
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Baseline renal function is a potent independent
risk factor for adverse events after acute myocardial
infarction (MI). Worsening renal function (WRF) has
been shown to influence outcomes in the heart
failure population, but its impact on cardiovascular
risk in the post-MI period has not been well defined.
For assessment of the prognostic importance of WRF
by using the serum creatinine.” Looking into the above
consequences the study was planned to evaluate the
level of Serum potassium and creatinine in patients
withan ischemic type of chest pain.

MATERIALS AND METHODS

The present study is a type of case-control study, which
was carried out in the department of biochemistry,
Smt. B.K. Shah Medical Institute and Research center,
Sumandeep Vidyapeeth Vadodara, Gujarat after getting
ethical approval from Institutional ethical committee
(Approval No: SVIEC/ON/MEDI1/Ph.D./18015).
A total of 200 subjects having the age gropu of 30-70
years were enrolled from the cardiac care unit (CCU)
from Dhiraj Hospital, Sumandeep Vidyapeeth, Vadodara,
Gujarat. Out of these, 100 with cardiac chest pain
(CCP) comprised as case group and 100 with non-cardiac
chest pain as controls. The diagnosis was confirmed
by Cardiologist review, which was based upon patient
details such as clinical history, ECG, and cardiac
biomarker (above 99* percentile of troponin I).
Patients with diabetes mellitus, chronic muscle disease,
renal disease, autoimmune disease, arthritis, any
inflammatory disease, recent surgery, and any other
disease except AMI were excluded from the study.
Approximately 3 ml blood sample was taken in plain
vials from both the subjects 1.e., CCP and NCCP under
all aseptic precautions. Sample was centrifuged at 3000
RPM for 15 min to get serum sample. The levels of
creatinine were measured by EM-200 at Dhiraj Hospital
and levels of Potassium were measured at Nulyte analyzer.
Patient confidentiality was maintained at every level.

Statistical Analysis

Data were analyzed with the help of the software
program Statistical Package for Social Sciences (SPSS
version 21, Chicago). The statistical differences between
cases and control were determined by student
independent sample #test. A p-value is less than 0.05
(P< 0.05) was considered as significant difference.

RESULTS

Following results were obtained from the study.

u Male

® Female

Figure 1: Gender Distribution of Patients.

Table 1: Showing statistical changes in the mean
levels of creatinine and potassium levels in Cases
and controls.

Parameter Cardiac Non-
chest pain cardiac P-Value
(Cases) chest pain
(Control)
Creatinine Max 0.90 1.1
(mg/dl) .
Mean*SD 0.99+0.53 0.87+0.23
Potassium Max 4.50 4.60
mEq/L Min 2.30 2.10

MeanxSD 4.20+0.56 4.30+0.92

P < 0.0001*** highly significant, P<0.001**, P< 0.05* significant and P> 0.05 # not
significant

The present study results revealed that 71% patients
were Male and 29% patients were female. (Figure 1)

A total of 200 subjects were enrolled in this study,
comprising of 100 cases of AMI, and 100 were controls.
The levels of potassium and creatinine in cardiac chest
pain (Case group i.e., AMI) and non-cardiac chest pain
(control group) was measured.

The data were collected for the present study was
presented in the form of mean and standard deviation
(SD) (Mean =+ SD). The levels of potassium and creatinine
were high in cases (4.20 + 0.56 and 0.99 * 0.53) in the
comparison with respective control (4.30 £ 0.92 and
0.87 £ 0.23) and there was significant difference between
levels of potassium and creatinine (P<0.001). Table 1

DISCUSSION

Hypo- and hyperkalemia following MI are associated
with increased mortality, but it is important to examine
whether specific potassium intervals within the normal
range also set patients at risk or appear particularly safe.®
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It was previously shown that end-stage renal disease is
a powerful predictor of death.” Although the precise
mechanisms of the interaction between impaired renal
function and coronary artery disease are not clarified,
the serum creatinine concentration may be a marker
for concomitant cardiovascular risk factors, such as
diabetes mellitus, systemic hypertension, and advanced
age. However, less severe renal dysfunction, defined by
a reduction in creatinine clearance or glomerular
filtration rate (GFR)3’ regardless of the underlying
cause, also may lead to a significant increase in mortality
after acute coronary syndromes.

Krogager ¢t al. concluded that closer monitoring of
potassium in patients with acute heart failure might
improve survival. While this is possible, it is still
unproven. Fluctuations in potassium levels are common
in patients with AMI and CHEF; therefore, alone
measurement of potassium level can also predictor for
mortality.!®!!

To that, we have evaluated the serum potassium levels
in cardiac chest pain and non-cardiac chest pain. The
mean levels of serum potassium in cases are 4.20 + 0.56
mEq/L and control 4.30 £ 0.92 mEq/LThe mean levels
of potassium were significant than that of corresponding
controls (P<0.001). Hamid Ikram and his colleagues
reported a low level of serum potassium level in
hypertensive coronary heart disease.’”

This may be due to the neurohormonal response in
myocardial infarction reflected in the serum potassium
levels and the body’s attempt to maintain a normal
value. Angiotensin and aldosterone blockers are often
prescribed in patients with, or at risk for, CHF and
counteract the hypokalaemic effects of neurohormonal
activation, thus promoting hyperkalemia. A significant
reduction in renal blood flow due to reduced
cardiac output increase in systemic venous pressure,
neurohormonal-induced vasoconstriction, or excessive
use of diuretics leading to hypovolemia can all lead
to severe renal hypoperfusion and acute kidney injury
with an associated risk of hyperkalemia.?

Creatinine is one of the best predictor biomarkers to
assess renal failure. Derangement of creatinine levels can
be also seen in CVD. So, we assess the levels of serum
creatinine and found mean levels of creatinine were
within the normal range but it was found a significant
difference between cases and controls (P<0.001) Table
1.

It is common practice to withdraw ACE inhibitors
when renal function deteriorates; renal artery stenosis
is a common finding among patients who undergo
coronary angiography and among those with heart

failure. However, this policy may deprive many patients
of the potential benefits of these drugs.®*’

CONCLUSION

A decrease levels of potassium could be a predictor for
mortality of myocardial infarction. A serum creatinine
levels are within normal range, that may be due to the
renal sufficiency of patients.

The present study should be replanned with large
sample size with the subgroup of myocardial infarction
with and without renal insufficiency to provide a piece
of evidence to this type of study.
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