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ABSTRACT  

Background: Acute myocardial infarction (AMI) is one of the 

leading causes of death in the developed world. The present 

study was planned to assess serum electrolyte profile of AMI 

patients. 

Materials & Methods: A total of 55 AMI patients and 55 age-

matched and gender-matched healthy controls were included 

in the present study. Complete medical and past family history 

of all the subjects was obtained. At the time of admission, 

blood samples were obtained from all the AMI patients. In case 

of healthy controls, blood samples were obtained as a part of 

routine medical check-up. All the samples were sent for 

assessment of serum potassium and sodium levels.  

Results: Mean electrolyte profile of the subjects of the AMI 

group was found to be significantly lower than that of subjects 

of the healthy control group. 

Conclusion: Fall in the levels of serum sodium and potassium  

 

 

 

 
levels might increase the probability of occurrence of AMI.  
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INTRODUCTION 

Myocardial necrosis due to myocardial ischemia is defined as 

myocardial infarction. Detection of a rise and a fall of troponin, 

expressed in ng/L or pg/mL, is essential to the diagnosis of acute 

MI. Blood samples for the measurement of cTn should be drawn 

during the initial patient assessment and repeated 3-6 h later.1-3 

Acute myocardial infarction (AMI) is one of the leading causes of 

death in the developed world. Acute myocardial infarction can be 

divided into two categories, non-ST-segment elevation MI 

(NSTEMI) and ST-segment elevation MI (STEMI). Unstable 

angina is similar to NSTEMI. However, cardiac markers are not 

elevated. Potassium homeostasis is critical to prevent adverse 

events in patients with cardiovascular disease.4,5 Government 

agencies, expert panels and health associations routinely 

recommend lower sodium intake to reduce blood pressure in order 

to reduce the risk of cardiovascular disease.6, 7 

Under the light of above mentioned data, we planned the present 

study to assess serum electrolyte profile of AMI patients. 

 

MATERIALS & METHODS 

The present study was carried out in the Department                     

of  Biochemistry,  Teerthanker   Mahaveer   Medical   College  and  

 

Research Centre, Moradabad, Uttar Pradesh (India) with the aim 

of assessing the serum sodium and potassium and chloride levels 

in AMI patients. For the present study, we obtained ethical 

clearance from the ethical committee of the institution. A total of 

55 AMI patients and 55 age-matched and gender-matched healthy 

controls were included in the present study. Complete medical 

and past family history of all the subjects was obtained. At the 

time of admission, blood samples were obtained from all the AMI 

patients. In case of healthy controls, blood samples were obtained 

as a part of routine medical check-up. All the samples were sent 

for assessment of serum potassium and sodium levels. All the 

results were summarized in Microsoft excel sheet and was 

analyzed with SPSS software version 17.0. Mann-whiney U test 

and chi- square test was used for evaluation of level of 

significance. P- value of less than 0.05 was taken as significant.  

  

RESULTS 

In the present study, a total of 110 subjects were analyzed. 

Among these 110 subjects, 55 were AMI patients, while the 

remaining 55 were healthy controls. Mean age of the AMI patients 

was  49.5  years,  whereas  mean  age of the healthy controls was  

http://www.ijmrp.com/


Anil Kumar et al. Evaluation of Serum Electrolyte Profile of AMI Patients 

47 | P a g e                           Int J Med Res Prof.2019 May; 5(3); 46-48.                                                          www.ijmrp.com 

48.1 years. 35 patients among the AMI group, while 33 subjects 

among the healthy controls were males while the remaining were 

females.  

Mean Sodium levels among the subjects of the AMI group was 

found to be 125.25 mEq/L, while mean sodium levels among the 

subjects of the healthy control group was found to be 139.41 

mEq/L respectively. Mean potassium levels among the subjects of 

the AMI group was found to be 3.11 mEq/L while the mean 

potassium levels of the subjects of the control group was found to 

be 3.9 mEq/L respectively.  

Mean chloride levels among the subjects of the AMI group was 

found to be 94.27 mEq/L while the mean potassium levels of the 

subjects of the control group was found to be 101.42mEq/L 

respectively. Mean electrolyte profile of the subjects of the AMI 

group was found to be significantly lower than that of subjects of 

the healthy control group. 
 

Table 1: Demographic parameters 

Parameter  AMI group Control group 

Number of subjects  55 55 

Mean age (years) 49.5 48.1 

Gender  Males  35 33 

Females  20 22 
 

Table 2: Comparison of serum electrolyte profile 

Electrolyte profile AMI group Control group p- value 

Sodium (mEq/L) 125.25 139.41 0.02 (Significant) 

Potassium (mEq/L) 3.11 3.9 0.03 (Significant) 

Chloride (mEq/L) 94.27 101.42 >0.05 

 

DISCUSSION 

Our understanding of the causes, diagnosis, and treatment of 

acute myocardial infarction (AMI) has evolved significantly over 

the last 40 years. In the early 20th century, AMI was generally 

considered a fatal event diagnosed only at autopsy. Until the 

1970s, with appropriate understanding of its usual clinical 

presentation and diagnosis, it was conservatively managed with 

prolonged bed rest and afterwards with a sedentary lifestyle. 

Since then, there has been an explosion of information which has 

changed our understanding of its pathogenesis and markedly 

altered our treatment options, leading to vastly improved 

outcomes.8,9 In the present study, a total of 110 subjects were 

analyzed. Among these 110 subjects, 55 were AMI patients, while 

the remaining 55 were healthy controls. Mean age of the AMI 

patients was 49.5 years, whereas mean age of the healthy 

controls was 48.1 years. 35 patients among the AMI group, while 

33 subjects among the healthy controls were males while the 

remaining were females. ECG diagnosis of STEMI can be difficult, 

particularly in patients with a left bundle branch block and 

pacemakers. Sgarbosa described criteria that can assist the 

physician or practitioner in diagnosing STEMI in these patients. 

Isolated ST-elevations in aVR are indicative of left main coronary 

artery occlusion in the appropriate clinical setting. Wellens noted 

deeply biphasic T waves in V2, V3, and found they are often 

predictive of an impending proximal left anterior descending artery 

occlusion which may lead to devastating anterior wall myocardial 

infarction.10 

In the present study, Mean Sodium levels among the subjects of 

the AMI group was found to be 125.25 mEq/L, while mean sodium 

levels among the subjects of the healthy control group was found 

to be 139.41 mEq/L respectively. Mean potassium levels among 

the subjects of the AMI group was found to be 3.11 mEq/L while 

the mean potassium levels of the subjects of the control group 

was found to be 3.9 mEq/L respectively.  

Ramasamy R et al evaluated serum Mg+ and other electrolytes   

as  adjuvant  markers in the diagnosis of AMI. Study includes sixty  

patients with AMI and 100 controls. Serum electrolytes were 

estimated using electrolyte analyzer. Data were compared by 

using student 't' test. ROC was drawn to find out optimum cutoff 

for diagnosing AMI. Pearson's correlation was done to see the 

association among the markers. Serum Ca, Mg, K and Na 

electrolytes were significantly lower ('p'<0.001) in AMI. Ca: Mg, K: 

Mg, and Na: K ratios were significantly higher when compared to 

controls ('p'<0.001). There was significant correlation of serum Mg 

levels with other cardiac markers (Total CK, CK-Mb, Troponin -T) 

of AMI ('p' <0.05). ROC analysis of Na: Mg (40.9), Ca: Mg (3.43) 

and K: Mg (2.74) ratios showed optimum cutoffs in diagnosis of 

AMI. Serum Mg, Ca: Mg, K: Mg and Na: K ratios could be useful 

adjuvant markers in diagnosis of AMI.11 

In the present study, mean electrolyte profile of the subjects of the 

AMI group was found to be significantly lower than that of subjects 

of the healthy control group. Pourmoghaddas A et al determined 

the relationship between serum potassium level and frequency of 

ventricular tachycardia in early stages of AMI. Ina cross-sectional 

study on 162 patients with AMI in the coronary care unit (CCU) of 

Nour Hospital (Isfahan, Iran), the patients' serum potassium level 

was classified into three groups: 1) K<3.8 mEq/l, 2) 3.8≤K<4.5 

mEq/l and 3) K≥4.5 mEq/l. The incidence of ventricular 

tachycardia in the first 24 hours after AMI was determined in each 

group by chi-square statistical method. The frequency of 

ventricular tachycardia in the first 24 hours after AMI in K< 3.8 

mEq/l, 3.8≤K<4.5 mEq/l and K≥4.5 mEq/l groups were 19.0%, 

9.6% and 9.9% respectively. The high frequency of this arrhythmia 

in the first group as compared with the second and the third group 

was statistically significant. Hypokalemia increased the probability 

of ventricular tachycardia in patients with AMI.12 

The influence of chloride on the cardiovascular system may be 

important for clinicians for several reasons: first, chloride loading 

may contribute to catecholamine need in critically ill patients. 

Second, cardiac function may be influenced by chloride levels in a 

“U-shaped” response curve with both hypo- and hyperchloremia 

being detrimental  for cardiovascular stability (and function). Third,  
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the effect of chloride-“loading” on hemodynamic stability may be 

dose-dependent. Fourth, in preclinical models, it was shown that 

simple hyperchloremia may trigger increased blood pressures. 

However, only concomitant hyperchloremia with metabolic 

acidosis results in decreased systemic pressures.13 

 

CONCLUSION 

Under the light of above obtained data, the authors conclude that 

fall in the levels of serum sodium and potassium levels might 

increase the probability of occurrence of AMI. However; further 

studies are recommended.  

 

REFERENCES 

1. Thygesen K, Alpert JS, Jaffe AS, Simoons ML, Chaitman BR, 

White HD. Third universal definition of myocardial infarction. Nat 

Rev Cardiol. 2012;9:620–33.  

2. White HD, Thygesen K, Alpert JS, Jaffe AS. Clinical 

implications of the Third Universal Definition of Myocardial 

Infarction. Heart. 2014;100:424–32.  

3. Jaffe AS. Chasing troponin: how low can you go if you can see 

the rise? J Am Coll Cardiol. 2006;48:1763–64.  

4. Borissoff JI, Spronk HM, ten Cate H: The hemostatic system as 

a modulator of atherosclerosis. N Engl J Med. 2011; 364(18): 

1746–60.  

5. Farb A, Burke AP, Tang AL, et al. Coronary plaque erosion 

without rupture into a lipid core. A frequent cause of coronary 

thrombosis in sudden coronary death. Circulation. 1996; 93(7): 

1354–63.  

6. Joint National Committee for the Prevention, Detection, 

Evaluation, and treatment of High Blood Pressure the Seventh 

Report of the Joint National Committee for the Prevention, 

Detection, Evaluation, and treatment of High Blood Pressure (JNC 

VII) JAMA. 2003; 289:2560–72.  

7. Pearson TA, Blair SN, Daniels SR, Eckel RH, Fair JM, 

Fortmann SP, et al. AHA guidelines for primary prevention of 

cardiovascular disease and stroke: 2002 Update: consensus 

panel guide to comprehensive risk reduction for adult patients 

without coronary or other atherosclerotic vascular diseases. 

American Heart Association Science Advisory and Coordinating 

Committee. Circulation. 2002;106:388–91.. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8. Jia H, Abtahian F, Aguirre AD, et al. In vivo diagnosis of plaque 

erosion and calcified nodule in patients with acute coronary 

syndrome by intravascular optical coherence tomography. J Am 

Coll Cardiol. 2013;62(19):1748–58.  

9. Javed U, Aftab W, Ambrose JA, et al. Frequency of elevated 

troponin I and diagnosis of acute myocardial infarction. Am J 

Cardiol. 2009;104(1):9–13.  

10. Mechanic OJ, Grossman SA. Acute Myocardial Infarction. 

[Updated 2019 Jan 23]. In: StatPearls [Internet]. Treasure Island 

(FL): Stat Pearls Publishing; 2019 Jan-. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK459269/ 

11. Ramasamy R, Murugaiyan SB, Gopal N, Shalini R. The 

prospect of serum magnesium and an electrolyte panel as an 

adjuvant cardiac biomarker in the management of acute 

myocardial infarction. J Clin Diagn Res. 2013 May;7(5):817-20. 

doi: 10.7860/JCDR/2013/5524.2947. Epub 2013 Mar 21. 

12. Pourmoghaddas A, Shemirani H, Garakyaraghi M. Association 

of serum potassium level with ventricular tachycardia after acute 

myocardial infarction. ARYA Atheroscler. 2012; 8(2):79-81. 

13. Pfortmueller CA, Uehlinger D, von Haehling S, Schefold JC. 

Serum chloride levels in critical illness-the hidden story. Intensive 

Care Med Exp. 2018;6(1):10. 
 
[ 

 

Source of Support: Nil.  

 

Conflict of Interest: None Declared. 

 

Copyright: © the author(s) and publisher. IJMRP is an official 

publication of Ibn Sina Academy of Medieval Medicine & 

Sciences, registered in 2001 under Indian Trusts Act, 1882.  

This is an open access article distributed under the terms of the 

Creative Commons Attribution Non-commercial License, which 

permits unrestricted non-commercial use, distribution, and 

reproduction in any medium, provided the original work is properly 

cited. 

 

Cite this article as: Anil Kumar, Sangeeta Kapoor, Sushil Yadav. 

Evaluation of Serum Electrolyte Profile of AMI Patients at a 

Tertiary Care Hospital: A Case Control Study. Int J Med Res Prof. 

2019 May; 5(3):46-48. DOI:10.21276/ijmrp.2019.5.3.009 

 


