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ABSTRACT:

Background: To evaluate the relationship between potassium levels and acute myocardial infarction. Materials &
methods: A total of 50 patients were enrolled. Demographic, clinical, laboratory, and treatment data were obtained. Patients
were categorized into six groups to determine the relation between mean serum potassium and long-term mortality:<3.0, 3.0
to <3.5, 3.5t0 <4.0, 4.0 to <4.5, 4.5 t0 <5.0, and 5 mEqg/L. The results were analysed using SPSS software. Results: Out of
50 subjects, number of subjects with lower potassium levels i.e <3.0 mEg/L are 4 and death rate is 25 % whereas death rate
is less in patients with potassium levels in the range of 3.5 to 4.5 mEg/L. Conclusion: There is a U shaped relationship

between potassium levels and mortality rate of myocardial infarction.
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INTRODUCTION

Serum K (sK) level is critical in cardiovascular
diseases for the prevention of adverse events. Most of
the body K is intracellularly located (98%), and a
level of 3.5-5.3 mmol/L is maintained by intra and
extracellular shifts and renal excretion. * Hypokalemia
is defined as sK levels of <3.5 mmol/L and plays an
important  role in  cardiovascular  disease
pathogenesis.? Studies showed that at the acute phase
of myocardial infarction (MI), hypokalemia occurs
that as a consequence could lead to ventricular
arrhythmia.®# Potassium mediates vasodilation by Na-
K-ATPase pump and inwardly rectifying K channels.®
Also, K inhibits wvasoconstriction associated with
angiotensin-11.5 As a consequence, a low level of K
further enhances infarction and ischemia. Previous
studies showed that hypokalemia is a fairly common
finding on admission in acute MI patients.”® The
mean admission level of sK was approximately 4
mmol/L.2 This level is not defined as hypokalemia. It
was reported that after ischemic attack, during the
stable phase, the sK level significantly increases with
a mean value of 4.4 mmol/L. °

Hyperkalemia is a common electrolyte abnormality
that can lead to serious and potentially fatal cardiac
dysrhythmias. 1 Prior work has consistently
supported the link between hyperkalemia and adverse

cardiovascular outcomes. 2 In the modern era, the
prevalence of chronic kidney disease and diabetes,
both associated with hyperkalemia, is rising.
Additionally, there has been widespread adoption of
practices that increase the risk of hyperkalemia in
acute myocardial infarction survivors with or without
incident heart failure. Examples of such therapies
include guideline-directed use of beta-blockers,
mineralocorticoid receptor antagonists, and renin
angiotensin aldosterone system antagonists. ** The
increase in the use of these medications has been
associated with significant increases in hyperkalemia-
related hospitalization and deaths. 56 Further,
procedures such as percutaneous intervention and
coronary artery bypass grafting, are common in the
contemporary management of acute myocardial
infarction, and may indirectly contribute to the risk of
hyperkalemia via the associated incidence of contrast-
induced nephropathy and acute Kkidney injury,
respectively.!” Hence, this study was conducted to
evaluate the relationship between potassium levels
and acute myocardial infarction.

MATERIALS & METHODS

A total of 50 patients were enrolled. Demographic,
clinical, laboratory, and treatment data were obtained.
AMI was diagnosed. Serial serum potassium levels
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during hospitalization were obtained from the
patients’ medical records and were reviewed.
Laboratory investigations were done. Patients were
categorized into six groups to determine the relation
between mean serum potassium and long-term
mortality:<3.0, 3.0 to <3.5, 3.5 to <4.0, 4.0 to <4.5,
4.5 to <5.0, and 5 mEqg/L. The results were analysed
using SPSS software.

Table: Potassium levels and mortality due to Ml

RESULTS

Out of 50 subjects, number of subjects with lower
potassium levels i.e <3.0 mEg/L are 4 and death rate
is 25 % whereas death rate is less in patients with
potassium levels in the range of 3.5 to 4.5 mEg/L and
further mortality increases with increased level of
potassium i.e more than 5.0 mEg/L. This shows a U-
shaped relationship between the mortality rate and the
potassium levels.

Potassium Number Number of Mortality
levels (MEQ/L) | of patients | deaths due to MI | percentage (%)
<3.0 4 1 25
3.0t0<3.5 6 1 16.7
3.5t0<4.0 8 1 12.5
4.0to<4.5 9 1 11.1
4.51t0<5.0 14 8 57.2
>5.0 9 6 66.7
Total 50

DISCUSSION

Acute MI is accompanied by a catecholamine surge.®
Catecholamine by stimulating Na-K-ATPase pump
shifts K intracellularly, thus causing redistributional
hypokalemia, and as a result, non-ischemic
myocardium is hyperpolarized. As a consequence,
electrical inhomogeneity occurs and leads to
ventricular arrhythmia.3*® Most prior studies had
proposed an increased rate of ventricular arrhythmia
during the acute course of MI that was found to be
associated with hypokalemia.'® Most of these studies
were conducted prior to modern treatment modalities
such as beta-blocker and early reperfusion treatment.
Based on these previous studies, guidelines
recommended a serum level of >4-4.5 mmol/L in
acute MI. ® Hence, this study was conducted to
evaluate the relationship between potassium levels
and acute myocardial infarction.

In the present study, out of 50 subjects, number of
subjects with lower potassium levels i.e <3.0 mEg/L
are 4 and death rate is 25 % whereas death rate is less
in patients with potassium levels in the range of 3.5 to
4.5 mEg/L. A study by Goyal A et al, there was a U-
shaped relationship between mean postadmission
serum potassium level and in-hospital mortality that
persisted after multivariable adjustment. Compared
with the reference group of 3.5 to less than 4.0 mEg/L
(mortality rate, 4.8%; 95% ClI, 4.4%-5.2%), mortality
was comparable for mean postadmission potassium of
4.0 to less than 4.5 mEg/L (5.0%; 95% CI, 4.7%-
5.3%), multivariable-adjusted odds ratio (OR), 1.19
(95% CI, 1.04-1.36). Mortality was twice as great for
potassium of 4.5 to less than 5.0 mEg/L (10.0%; 95%
Cl, 9.1%-10.9%; multivariable-adjusted OR, 1.99;
95% CI, 1.68-2.36), and even greater for higher
potassium strata. Similarly, mortality rates were
higher for potassium levels of less than 3.5 mEg/L. In
contrast, rates of ventricular fibrillation or cardiac
arrest were higher only among patients with

potassium levels of less than 3.0 mEg/L and at levels
of 5.0 mEg/L or greater. Among inpatients with AMI,
the lowest mortality was observed in those with
postadmission serum potassium levels between 3.5
and <4.5 mEqg/L compared with those who had higher
or lower potassium levels.?

In the present study, further mortality increases with
increased level of potassium i.e more than 5.0 mEg/L.
This shows a U- shaped relationship between the
mortality rate and the potassium levels. Another study
by Uluganyan M et al, the lowest in-hospital and
long-term mortality occurred in patients with sK
levels of 3.5 to <4 mmol/L. The long-term mortality
risk increased for admission sK levels of >4.5 mmol/L
[odds ratio (OR), 1.58; 95% confidence interval (ClI)
0.42-5.9 and OR, 2.27; 95% CI 0.44-11.5 for sK
levels of 4.5-<5 mmol/L and >5 mmol/L,
respectively]. At sK levels <3 mmol/L and >5
mmol/L, the incidence of ventricular arrhythmias was
higher (p=0.019). Admission sK level of >4.5 mmol/L
was associated with increased long-term mortality in
STEMI. A significant relation was found between sK
level of <3 mmol/L and >5 mmol/L and ventricular
arrhythmias.?!Recognition  of  hyperkalemia s
especially important in patients with cardiovascular
disease, such as those with acute myocardial
infarction. Our findings highlight the frequency of
hyperkalemia following acute myocardial infarction.
Though treatment effect was not evaluated in this
analysis, it is noteworthy that resolution of
hyperkalemia does portend a better prognosis than
persistent hyperkalemia. They feel that the poor
prognosis associated with hyperkalemia should
prompt clinicians to evaluate their patients for
potentially modifiable factors that are associated with
hyperkalemia following acute myocardial infarction.
In terms of hyperkalemia management, the few more
traditional approaches to pharmacologic management
of hyperkalemia, including intravenous insulin and
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sodium bicarbonate, have conflicting data supporting

their efficacy. Several new products are in
development, including patiromer calcium and
sodium zirconium cyclosilicate (ZS-9). 22%Beta-

blockers increase sK level and inhibit ventricular
arrhythmias by blocking catecholamine-induced
depression of K level that is derived by the inhibition
of Na-K-ATPase pump by beta-2 receptors.? In a
recent study, it was shown that the early
administration of beta-blockers is associated with
decreased incidence of ventricular arrhythmias in
STEMI?®  Additionally, beta-blockers decrease
sudden cardiac death and mortality after MI. 26

CONCLUSION
There is a U shaped relationship between potassium
levels and mortality rate of myocardial infarction.
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