
Introduction

Potassium homeostasis is vital in preventing 
adverse effects in patients having cardiovascular 

disease. Numerous studies have shown an association 
of low levels of serum potassium, frequently less than 
3.5 mEq/L, with the risk of having ventricular arrhyth-

1mias in acute myocardial infarction(AMI) patients.  
Two neurohormonal mechanisms have been proved 
to play a key role in AMI: the renin – angiotensin– 
aldosterone system and the adrenergic autonomic 

1nervous system.  Damage to the myocardium, systolic 
or diastolic dysfunction, peripheral hypoperfusion 
and hypertension of pulmonary veins all contribute to 

activation of neurohormonal response that maintains 
homeostasis and also contributes to further injury. 
Serum potassium levels are maintained in humans in 
the 3.5 to 5.0 mEq/L range at organ, cellular and 
molecular levels. Neurohormonal response changes 
that occur in AMI are depicted in the serum potassium 
levels and response of the body in maintaining a 

2
normal range.

Hypoperfusion of the kidneys and vasoconstriction at 
the pre-glomerular level contributes to a decreased 
glomerular filtration thereby leading to potassium 
retention and hyperkalemia. Aldosterone release 
favours hypokalemia through reabsorption of sodium 
and exchange of potassium. Krogager et al. followed 
cases registered with the Danish health services and 
investigated the relationship between serum potassium 
levels taken at seven different defined intervals and 
deaths attributed to any cause within ninety days in 

3patients after an AMI.  The survival analysis of the 
patients were based on the first measurement of 
serum potassium and in order to reduce bias, day 0 
i.e.,the day of presentation and day 1 were eliminated. 
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Abstract 

Objective: To determine the effect of serum potassium levels on short term mortality outcomes in patients 
with acute myocardial infarction.

Methods: This Descriptive Case Series was conducted in the CCU of Mayo Hospital Lahore from 15th 
November, 2017 to 15th May, 2018. A total of 156 patients of either sex between the age group of 30-60 years 
and diagnosed as cases of myocardial infarction with symptoms of less than 24 hours duration and serum 
potassium level of <3.5 mEq/L were included in the study. Patients were then followed up for 7 days and 
adverse outcome was recorded. Data was analyzed using computer software SPSS Version 22.0.

Results: Out of the 156 patients, 119 (76.3%) were males and 37 (23.7%) were females. Mean age of the 
patients was 47.88±6.24 years, mean weight 85.31±13.14 Kg, mean duration of presenting complaints was 
10.269±4.51 hours and mean Serum Potassium levels were 3.05±0.25 mEq/L. Adverse outcome in the form 
of mortality due to arrhythmias was seen in 15 (9.6%) patients.

Conclusion: Low serum potassium level (<3.5mEq/L/L) was significantly associated with increased 
adverse outcome in acute myocardial infarction patients. 
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As expected, levels of serum potassium not falling 
within the reference range were associated with higher 
risk of death and depicted through a specific U-
shaped curve. This finding was not unfamiliar in  

4-6patients with AMI.  This report was subjected to 
multi-variate analysis and the findings reinforced the 
association of potassium levels falling in the range of 
3.5–3.8 mEq/L (HR: 1.82; 95% CI: 1.21–2.74) and 
4.5–5.0 mEq/L (HR: 1.54; 95% CI: 1.08–1.21) and an 
elevated death risk when compared with potassium 
levels in the 3.9–4.5 mEq/L range.

A study by Goyal A, et al. has shown that frequency of 
mortality was 11.4% in patients with low serum pota-

7
ssium levels with acute myocardial infarction.

In another study by Uluganyan M, et al., the frequency 
of mortality was 2.4% in patients with low serum 

8potassium levels with acute myocardial infarction.

The recent guidelines recommend to maintain a 
serum potassium level of >4-4.5 mEq/L in AMI 

b
patients.  On the contrary, some clinical trials carried 
out recently have shown an increased death rate with 

4,7
serum potassium level of >4-4.5 mEq/L.  The aim of 
this study is to determine the effect of serum potassium 
levels on short term mortality of patients with acute 
myocardial infarction in our general population. This 
study will pave the way for further research in this 
field and will help to understand impact of low potassi-
um levels on mortality rate in our general population.

Methods

This Descriptive Case Series was conducted in the 
Coronary Care Unit (CCU) of Mayo Hospital Lahore 

thfrom 15th November 2017 to 15  May 2018. A sample 
size of 156 cases was taken  using 95% confidence 
level, 5% margin of error and taking expected frequen-
cy of adverse outcome in the form of mortality as 
11.4%.7 Non-Probability Consecutive Sampling 
Technique was applied in selection of the cases. 
Patients of either gender between the age group of 30-
60 years with the diagnosis of Myocardial Infarction 
as per operational definition and presentation to the 
hospital within 24 hours of onset of symptoms and 
having serum potassium level of <3.5 mEq/L by 
laboratory test at the time of presentation were 
included in the study. Patients with the history of heart 
failure, renal failure defined by serum creatinine of 
>2.2 mg/dl on laboratory test, presentation to the 
hospital more than 24 hours after the onset of symp-
toms and history of coronary artery bypass grafting 

were excluded from the study.

After approval from the Board of Studies (BOS) and 
Institutional Review Board (IRB) of King Edward 
Medical University, Mayo Hospital, Lahore, all patients 
conforming to the inclusion criteria were enrolled in 
the study. Written informed consent ensuring confi-
dentiality and safety was taken from all the selected 
patients. Baseline demographic information of patients 
(age, gender, weight and duration of complaints) was 
taken. Baseline echocardiogram (ECG), serum tropo-
nin T and potassium levels were done. Patients were 
then followed up for the next 7 days and adverse 
outcome in the form of mortality was noted and 
recorded on a pre-designed proforma.

Data was analyzed using computer software SPSS 
version 22.0. Quantitative variables like age, serum 
potassium levels, duration of complaints and weight 
were presented as Mean±SD. Qualitative variables 
like age, gender and adverse outcome were presented 
in the form of frequency and percentages. Effect 
modifiers like age, gender, serum potassium levels, 
duration of complaints and weight were controlled by 
stratification. Post stratification chi-square test was 
applied and p-value of ≤0.05 was considered statis-
tically significant.

Results 

The mean age of the patients was calculated to be 
47.88 ± 6.24 years, mean weight was 85.31 ± 13.14 
Kg, mean duration of complaints was 10.26 ± 4.51 
hours  and mean Serum Potassium levels were 3.05 ± 
0.25 mEq/L. Majority of the patients were in the age 
group of 46-60 years i.e., 102 (65.4%) compared to 54 
(34.6%) patients in the 30-45 years age group. There 
was a male gender predominance i.e., 119 (76.3%) 
compared to 37 (23.7%) females. Adverse outcomes 
in the form of mortality due to arrhythmias were seen 
in 15 (9.6%) patients only. Stratification of adverse 
outcome with respect to age, gender, weight, duration 
of complaint and serum potassium levels are shown in 
Table-1-3 respectively.

Discussion

The results of this study showed that admission serum 
potassium level of <3.0 mEq/L was associated with 
increased adverse outcome in patients with acute 
myocardial infarction. Hypokalemia i.e., serum pota-
ssium levels < 3.5mEq/L in patients with acute myo-
cardial infarction is primarily accredited to catechola-
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10
mine surge.  Catecholamines stimulate Na-K-ATPase 
pump  and shift K+ intracellularly, thereby leading to 
redistributional hypokalemia. This results in hypopo-
larization of the viable, non-ischemic myocardial 

tissue and electrical non-homogeneity responsible for 
causing ventricular arrhythmias. Previous studies 
have shown a high incidence of ventricular arrhythmia 
within a few days following MI and associated it with 
hypokalemia.11 Although most of these studies were  
carried out during the time when modern treatment 
options like beta-blocker and early reperfusion therapy 
were not available. So guidelines were formulated to 
maintain a serum K+ level of >4-4.5 mEq/L in 

12,13
patients following acute MI.  Beta-blockers cause 
an increase serum potassium level and suppress 
ventricular arrhythmias by depressing K+ levels 
induced through catecholamine surge. Beta-2 recep-
tors inhibit the Na+-K+-ATPase pump and contribute 

14to the catecholamine surge.  Studies have shown that 
if beta blockers are administered early in the post 

STEMI period, then a decreased incidence of ventri-
cular arrhythmias, sudden cardiac death and mortality 

15,16
were observed.

A study conducted by Goyal A et al showed 11.4% 
mortality in patients with low serum potassium levels 

7following acute myocardial infarction.  However, a 
study performed by Goyal et al.7 on a larger popula-
tion, surprisingly related a mean serum K+ level 
above 4.5 mEq/L to be associated with increased 
mortality. This led to a suggestion that in patients with 
AMI, serum K+ level should be optimized within the 

73.5 and 4.5 mEq/L range.  This proposal posed a 
challenge to the guidelines recommended for K+ 
level. Recently a study carried out by Choi and 

7
colleagues4 supported the findings of Goyal et al . 
They proved mean serum K+ level of >4.5 mEq/L to 
be associated with increased hospital and delayed 

4
mortality.  Although beta blockers and angiotensin-
converting enzyme inhibitors were not used often for 
the treatment of high potassium levels >4.5mEq/L in 
that study, it was still associated with higher long-

4term deaths.  Even though our study took serum K+ 
level at the time of admission rather than taking mean 
K+, it showed congruity with Choi and Goyle studies.

4This finding was facilitated by Choi and colleagues.  
A possible explanation could be low K+ levels res-
ponsible for compromising myocardial contractility 
and relaxation mainly due to high levels of vasopre-

17
ssors.  Some degree of insulin resistance was also 

18
observed during the early period following AMI.

In another study by Uluganyan M, et al., the mortality 
was 2.4% in patients with low serum potassium levels 

8
with acute myocardial infarction.

There are certain limitations in this study. Being 
observational, and despite using newer and sturdy 
methods with statistical analyses, a possibility of 
residual confounding still exists, i.e serum potassium 
level and untoward events may be linked reversely. 
Specifically, the high Odds Ratio for mortality at low 
potassium levels (<3.0) are only based on limited 
events, are likely to be affected by outliers and rather 
than showing a causal relationship, may be attributed 
to severe illness. So large clinical trials showed be 
carried out targeting different K+ levels in patients 
with AMI so as to define the optimal range. Ahead of 
large trials, based on the findings of our study, we 
would not recommend very aggressive treatment of 
low K+ levels in the 3.5 to 3.9mEq/L range as levels 
of <4.5mEq/L may not be very harmful.. Our study 
was conducted only in patients with AMI so these 
reference values may not be applicable in patients 
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Table 1:  Stratification of Adverse Outcome with Respect 
to Age, Gender and Weight

Parameters
Adverse outcome P 

valueYes No

Age 30-45 years 6(11.1%) 48(88.9%)

0.64546-60 years 9(8.8%) 93(91.2%)

Total 15(9.6%) 141(90.4%)

Gender Male 11(9.2%) 108(90.8%)

0.778Female 4(10.8%) 33(89.2%)

Total 15(9.6%) 141(90.4%)

Weight ≤70kg 2(5.4%) 35(94.6%)

0.320>70kg 13(10.9%) 106(89.1%)

Total 15(9.6%) 141(90.4%)

Table 2:  Stratification of adverse outcome with respect to 
duration of complaints

Duration of 

complaint (hours)

Adverse outcome P 

valueYes No

1-12 3(2.8%) 104(97.2%)
0.000

13-23 12(24.5%) 37(75.5%)

Total 15(9.6%) 141(90.4%)

Table 3:  Stratification of adverse outcome with respect to 
serum potassium levels

Serum potassium 

levels (mEq/L)

Adverse outcome P 

valueYes No

<3.0 10(21.7%) 36(78.3%)
0.001

3.0-3.4 5(4.5%) 105(95.5%)

Total 15(9.6%) 141(90.4%)



with other cardiac conditions e.g., congestive cardiac 
failure. Lately, a trial conducted on congestive cardiac 
failure patients documented an increased death rate in 
patients having serum K+ levels less than 4.0 mEq/L, 
but β-blockers known for causing high potassium 
levels and lowering mortality rates were not used in 

19
that study.  We recommend studies similar to ours to 
be conducted in patients with congestive cardiac 
failure and a consensus development on serum K+ 
levels with the aim to reduce mortality in these patients.

Conclusion 

We concluded that admission serum potassium level 
was significantly associated with increased adverse 
outcome in patients with acute myocardial infarction. 
A low serum potassium level i.e., <3.0mEq/L was 
associated with higher mortality. 

Conflict of Interest:   None
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