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Abstract:  
Acute myocardial infarction (AMI) leads to electrophysiological changes that predispose to ventricular arrhythmias. Therefore, it is of 
interest to evaluate the rhythm disturbances and their association with baseline electrolyte abnormalities in AMI patients at a tertiary 
care centre. Arrhythmias occurred in a substantial proportion of patients, with sinus tachycardia, ventricular premature complexes 
and ventricular tachycardia being the most frequent. Significant associations were observed between arrhythmias and electrolyte 
abnormalities, particularly elevated magnesium (p = 0.028) and chloride imbalance (p = 0.040). Thus, data shows the electrolyte–
arrhythmia interactions in AMI, supporting early identification and targeted correction to improve patient outcomes.  
 
Keywords: Acute myocardial infarction (AMI), ventricular arrhythmias, sinus tachycardia, ventricular premature complexes and 
ventricular tachycardia 

 
Background:  
Ischemic heart disease (IHD) continues to be the single largest 
contributor to global mortality.  Global Burden of Disease (GBD) 
2019 study reported IHD caused >9 million deaths worldwide, 
remaining the top cause of mortality, with 1.54 million deaths 
occurring in India, underlining its persistent dominance as the 
leading cause of death worldwide [1, 2]. Globally, an estimated 
7.3 million fatal myocardial infarctions (MI) occur, with South 
Asia showing the highest age-standardized incidence rates [3]. In 
India, the burden is especially severe, with the highest 
prevalence of acute coronary syndrome and ST-elevation 
myocardial infarction (STEMI) [4]. Despite major advances in 
reperfusion strategies and pharmacological therapy, acute 
myocardial infarction (AMI) remains associated with substantial 
short-term morbidity and mortality. Among the early 
complications of AMI, cardiac arrhythmias are particularly 
significant. They occur most frequently in the initial hours to 
days following infarction and range from relatively benign 
premature ventricular contractions to malignant rhythms such as 
ventricular tachycardia or ventricular fibrillation, which may 
precipitate sudden cardiac death [5]. The incidence and type of 
arrhythmia are influenced by infarct location, infarct size, 
autonomic imbalance, ischemic burden and metabolic factors [6]. 
Electrolyte homeostasis plays a fundamental role in myocardial 
electrophysiology. Disturbances in potassium, sodium, calcium, 
magnesium and chloride alter action potential duration, resting 
membrane potential and conduction velocity, thereby creating a 
substrate for arrhythmogenesis. Hypokalemia prolongs 
repolarization and increases susceptibility to ventricular ectopy 
and tachyarrhythmias, while hyperkalemia depresses 
conduction and predisposes to bradyarrhythmias [7]. 
Magnesium exerts a stabilizing influence on myocardial 
excitability through modulation of calcium and potassium 
channels and both deficiency and excess may facilitate rhythm 
disturbances. Calcium abnormalities contribute to QT 
prolongation, delayed conduction and impaired excitation–
contraction coupling. Chloride, though often overlooked, has 
been linked to adverse cardiac outcomes and may interact with 
acid–base balance to influence electrical stability [8]. Therefore, it 
is of interest to assess the incidence and spectrum of arrhythmias 

in patients admitted with AMI and to examine the relationship 
between baseline electrolyte disturbances (Na⁺, K⁺, Ca²⁺, Mg²⁺, 
Cl⁻) and arrhythmia occurrence during the first 48 hours of 
hospitalization.  
 
Methodology:  
This cross-sectional observational study was conducted in the 
Department of General Medicine at a tertiary care hospital in 
North  
India, over the period from March 2024 to March 2025. A total of 
100 patients were enrolled who were admitted with a diagnosis 
of AMI, established on the basis of clinical history and 
electrocardiographic changes. Patients >18 years of age with 
newly diagnosed AMI, including both ST-elevation and non-ST-
elevation MI were included. Patients with known chronic kidney 
disease, pregnant or postpartum women within six weeks and 
those unwilling to participate were excluded. For each patient, 
demographic detail, cardiovascular risk factors and clinical 
presentation were recorded using a structured proforma. 
Standard 12-lead electrocardiograms were obtained at admission 
and repeated within the first 48 hours, while continuous 
monitoring was applied where clinically indicated and 
arrhythmias were identified and classified. Baseline serum 
sodium, potassium, calcium, magnesium and chloride were 
measured at admission using ion-selective electrode methods 
and abnormalities were defined according to standard 
laboratory ranges. Guided by the study by Patil et al. on the 
incidence of arrhythmias within the first 48 hours of AMI onset 
[9], we calculated the sample size using N = Z²PQ/d², where Z 
corresponded to a 95% confidence level, P = 78.7% (expected 
prevalence), Q = 1−P and d = 12% (absolute precision). The 
calculated sample size was 80, but we enrolled 100 patients 
considering potential dropouts. Data were analyzed using SPSS 
version 25. Categorical variables were expressed as proportions, 
while continuous variables were presented as mean ± standard 
deviation. Comparisons were made using the chi-square test and 
Student’s t-test and a p-value of less than 0.05 was considered 
statistically significant.  
 

Results:  
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A total of 100 patients with acute myocardial infarction (AMI) 
were included in the study. The majority of patients were 
between 61–70 years of age (35%), followed by 51–60 years 
(22%). The mean age was in the sixth decade and males 
predominated with 67 cases (67%) compared to 33 females 
(33%). Regarding cardiovascular risk factors, diabetes mellitus 
(DM) and hypertension were present in 51% of patients each, 
chronic obstructive pulmonary disease or asthma in 48%, 
smoking in 44% and alcohol use in 36%. A previous history of 
coronary artery disease was noted in 20% of cases. Based on 
electrocardiographic changes, anterior wall MI was the most 
frequent, observed in 60% of patients, followed by inferior wall 
infarction in 30% and lateral wall infarction in 10%. Arrhythmias 
developed in 65% of patients during the first 48 hours of 
admission. The most common arrhythmia was sinus tachycardia, 
present in 25% of cases, followed by ventricular premature 
complexes in 15% and ventricular tachycardia in 12%. Sinus 
bradycardia and atrioventricular block were each documented in 
5% of patients, while bundle branch block was noted in 8% (6% 
left bundle branch block and 2% right bundle branch block) 
(Table 1). Electrolyte abnormalities were common at baseline. 
Hyponatremia was observed in 20% of patients, while potassium 
abnormalities were equally distributed between hypokalemia 
(9%) and hyperkalemia (9%). Hypocalcemia was noted in 18% of 
cases. Magnesium derangements included hypomagnesemia in 
3% and hypermagnesemia in 10%. Hypochloremia was present 
in 10% of the cohort. Statistical analysis revealed that the 
occurrence of arrhythmias was significantly associated with 
higher serum magnesium levels (p = 0.028) and chloride 
disturbances (p = 0.040). No statistically significant correlation 
was observed between arrhythmias and sodium, potassium, or 
calcium abnormalities (Table 2). 
 
Table 1: Baseline characteristics of study population and type of infarction and arrhythmia 
distribution  

Characteristic  n  %  

Age (years)    
51–60  22  22  
61–70  35  35  
Mean age  –  6th decade  
Sex    
Male  67  67  
Female  33  33  
Cardiovascular Risk Factors    
Diabetes mellitus  51  51  
Hypertension  51  51  
COPD/asthma  48  48  
Smoking  44  44  
Alcohol use  36  36  
Previous CAD  20  20  
Type of MI (ECG findings)    
Anterior wall  60  60  
Inferior wall  30  30  
Lateral wall  10  10  
Arrhythmias (within 48 h)  65  65  
– Sinus tachycardia  25  25  
– Ventricular premature complexes  15  15  
– Ventricular tachycardia  12  12  
– Bundle branch block (total)  8  8  
• Left bundle branch block  6  6  
• Right bundle branch block  2  2  
– Sinus bradycardia  5  5  
– Atrioventricular block  5  5  

 
 

Table 2: Electrolyte disturbances and association with arrhythmias  

Electrolyte Disturbance  Prevalence  Association with 
 Arrhythmias  

Hyponatremia  20%  Not significant  
Potassium abnormalities  18% (9% hypo, 9% hyper)  Not significant  
Hypocalcemia  18%  Not significant  
Hypomagnesemia  3%  Significant (p=0.028)  
Hypermagnesemia  10%  Significant (p=0.028)  
Hypochloremia 10%  Significant (p=0.040)  

 
Discussion:  
The principal findings of our study suggest that arrhythmias are 
a common complication in patients with acute myocardial 
infarction, occurring in 65% within the first 48 hours, with sinus 
tachycardia being the most frequent. Electrolyte abnormalities 
were also prevalent, particularly hyponatremia (20%), 
hypocalcemia (18%) and magnesium disturbances (3% 
hypomagnesemia, 10% hypermagnesemia). Notably, 
arrhythmias were significantly associated with higher serum 
magnesium levels (p = 0.028) and chloride disturbances (p = 
0.040), while sodium, potassium and calcium abnormalities 
showed no significant correlation. Similar findings were 
reported by Corrado et al. who observed a high incidence of 
arrhythmias and significant associations with magnesium and 
chloride disturbances in patients with acute myocardial 
infarction [12]. In our study, 65% of patients with AMI 
developed arrhythmias during the first 48 hours of admission. 
The findings are consistent with the studies by Patil et al., Villar-
Valero et al. and Yu who observed incidence of arrhythmias in 
78.7%, 61% and 81.3% respectively [9-11]. In contrast, study by 
Mazhar et al. showed higher incidence of arrythmias in the first 
24 hours (~89%), [14] whereas study by Lowe et al. observed 
much lower figures (~8.35%) [13]. Sinus tachycardia, the most 
common arrhythmia in our cohort, has long been recognized as a 
physiological response to sympathetic activation, hypoxia and 
metabolic stress in the setting of myocardial ischemia. 
Ventricular premature complexes and ventricular tachycardia 
were notable findings in our study, reflecting increased 
ventricular irritability in the ischemic myocardium with anterior 
infarcts showing more ventricular rhythm disturbances. 
Bradyarrhythmia’s, including sinus bradycardia and 
atrioventricular block, were more commonly observed in inferior 
wall infarctions, consistent with the established association 
between inferior infarcts, AV nodal artery involvement and 
increased vagal tone, as reported by Zheng et al. [6]. In our 
study, bundle branch blocks were less frequent; however, their 
new onset during AMI often indicates extensive conduction 
system involvement and a poorer prognosis. In our cohort, 
anterior-wall infarction showed a ventricular pattern, more 
ventricular premature complexes and ventricular tachycardia. 
This mirrors the study by Attachaipanich et al. who recorded 
higher propensity for ventricular arrhythmias in large LAD-
territory infarcts [15] and is concordant with Reddy et al. 
describing increased ventricular ectopy and VT in extensive 
anterior MI [16]. Inferior-wall infarction more often presented 
with bradyarrhythmias and AV block in our study, consistent 
with the study by Feng et al. who highlighted AV-nodal 
involvement in RCA-territory ischemia [17] which was further 
reinforced by Tivakaran and Rout [18] who described transient 
AV-nodal block patterns in inferior MI. Our study revealed a 
statistically significant association between serum magnesium 
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levels and the occurrence of arrhythmias. Previous work by 
Moore et al. has highlighted the arrhythmogenic potential of low 
magnesium, particularly its role in torsades de pointes and 
polymorphic ventricular tachycardia [5]. However, our findings 
indicate that both hypomagnesemia and hypermagnesemia may 
contribute to rhythm instability. This supports the concept of a 
U-shaped relationship between magnesium levels and 
arrhythmia risk, as reported by Goulden et al., [19] where both 
deficiency and excess were shown to adversely influence cardiac 
excitability. Elevated magnesium levels can impair calcium 
handling within cardiomyocytes, slow atrioventricular nodal 
conduction and prolong action potential duration, thereby 
increasing the propensity for arrhythmias in susceptible 
myocardium [20]. Thus, while hypomagnesemia has 
traditionally been considered the primary concern in clinical 
practice, our results underscore that hypermagnesemia is an 
equally important risk factor that should not be overlooked in 
patients with AMI. Chloride abnormalities also demonstrated a 
significant correlation with arrhythmias. This aligns with the 
study by Voronina et al. who reported that hypochloremia, in 
particular, has been linked with higher neurohormonal 
activation, metabolic alkalosis and adverse outcomes. Chloride 
disturbances may destabilize myocardial conduction and 
repolarization via adverse influence on acid-base homeostasis 
and transmembrane potential [21]. Our findings contribute to 
growing evidence that chloride is not merely a passive 
electrolyte but may be a clinically important determinant of 
arrhythmic risk in AMI. No significant associations were 
observed between arrhythmias and potassium or calcium 
abnormalities. In contrast, study by Sawano et al. [4] linked 
hypokalemia and hyperkalemia with ventricular arrhythmias 
and sudden cardiac death and study by Voronina et al. [21] 
recorded calcium derangements with QT prolongation and 
delayed conduction.  Hyponatremia, seen in one-fifth of our 
patients, did not correlate significantly with arrhythmias and 
this finding represents a key novelty of the present study. The 
study has certain limitations. Firstly, single-centric design and 
hospital specific small sample size limits the applicability of the 
findings in wider population with restricted generalizability. 
Secondly, only baseline electrolyte values were assessed; serial 
changes and their temporal relationship with arrhythmias were 
not studied. Thirdly, observation period was restricted to the 
first 48 hours, which may underestimate arrhythmias occurring 
later in the course of AMI. Finally, intracellular electrolyte 
concentrations, especially magnesium, were not measured, 
although they are more relevant to myocardial 
electrophysiology.  

Conclusion:  
We show that 65% of AMI patients developed arrhythmias 
within 48 hours, most commonly sinus tachycardia, followed by 
ventricular premature complexes and ventricular tachycardia in 
anterior infarcts and bradyarrhythmia’s in inferior infarcts. 
Electrolyte abnormalities were frequent, with significant 
associations between arrhythmias and magnesium as well as 
chloride disturbances, while sodium, potassium and calcium 
showed no correlation. Thus, our findings emphasize vigilant 
rhythm monitoring and early correction of electrolyte 
imbalances to improve outcomes in AMI.  
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