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Abstract 

 Standardized cardiology tools such as electrophysiological methods and serum biomarkers 

lack accuracy in predicting which patients are at risk of Supraventricular Tachycardia, and cardiac 

pathophysiology may sometimes cause sudden death. This study aims to assess the role of electrolytes 

in supraventricular tachycardia cases and assess their benefit in diagnosing and screening 

supraventricular tachycardia. This study involved 128 individuals divided into two groups; the first 

group included 64 healthy individuals, and the second had 64 patients with supraventricular 

tachycardia. All individuals had an age range of 17-68 years and a body mass index ranging from 

(30.4-49.9Kg/m2) The study involved 61 females and 60males; the work was carried out between 

march-September 2021, all patients chosen from a private Nursing hospital and healthy individuals 

selected from college of medicine Karbala university. 

  Keywords: Electrolytes, Arrhythmia, Supraventricular Tachycardia   

 

 

 

 

 

 

 

 

 

 



      Al-Salamy Hasan                                                 Kerbala Journal of Nursing and Health Sciences (2025)   
 

65 
 

1. Introduction 

    The term 'SVT' directly refers to a condition called tachycardia, which means having a heart 

rate of over 100 beats per minute (b.p.m.) while at rest. This type of tachycardia occurs due to the 

involvement of tissue located at or above the His bundle in the heart's electrical system  (Hannun 

et al., 2019). SVT specifically refers to tachycardia, where the heart beats at a rate exceeding 100 

beats per minute (b.p.m.) while the person is at rest. This type of tachycardia occurs when tissue 

located at or above the His bundle, which is a part of the heart's electrical system, is involved in 

the mechanism   (Page et al., 2016). Historically, SVT has commonly been employed as a term 

encompassing various forms of tachycardia, with the exception of ventricular tachycardia (VTs) 

and atrial fibrillation (AF). Therefore, it encompasses tachycardias like atrioventricular (AV) re-

entry caused by accessory connections, which fundamentally differ from supraventricular 

rhythms. The term 'narrow QRS tachycardia' refers to tachycardias with a QRS duration of 120 

ms or less. In clinical settings, supraventricular tachycardia (SVT) can present as either narrow 

or wide QRS tachycardia. While not always the case, the majority of SVT cases exhibit regular 

rhythms (Lip et al., 2018). These guidelines do not address atrial fibrillation (AF), as it is the topic 

of distinct clinical guidelines and several consensus documents  (Page et al., 2016). 

Supraventricular tachycardia encompasses a variety of rapid abnormal heart rhythms that arise 

from a circuit or focal point involving either the atria or the atrioventricular node  (Bitter et al., 

2015). Electrolytes are charged molecules that have a crucial role in regulating acid-base balance, 

blood clotting, similarly to bodily fluids, muscle contractions also exhibit a corresponding 

phenomenon (Bitter et al., 2015). The body contains various electrolytes that fulfil specific and 

vital functions, and many of them contribute to maintaining the state of equilibrium or stability 

of fluids between the intracellular and extracellular  environments.  

Maintaining this balance is of utmost importance for essential aspects such as hydration, 

transmission of nerve impulses, muscle function, and maintaining an optimal (pH level) (Luo et 

al., 2016). The primary electrolytes present in the body include Potassium, Sodium, Magnesium, 

Calcium, and Chloride. Among these, Serum Sodium, Potassium, and Chloride are recognized as 

the key factors that influence the electrophysiological characteristics of the myocardial membrane 

(Ahmed et al., 2014). 

2. Purpose of the Study 

To evaluate serum electrolytes in patients and compare its level with apparently healthy individuals. 

3. Method 

Six millilitres of venous blood were drawn from each patient before operation. After overnight 

fast. blood sample collected in gel tube and permitted to form a clot for 30 minutes, then sample 

was centrifuged at (2000rpm) for ten minutes, the obtained serum was transferred to another tube 

(Eppendorf safe-lock tubes). Serum electrolytes were measured using ion-selective electrodes 

(ISE). The quantification of each electrolyte was performed under specific analytical conditions 

using standard solutions for each element. Additionally, human blood serum samples and a 

certified reference standard, prepared through a wet digestion process, were also utilized for 
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analysis. The electrolyte levels determined by constructing 3 (calibration curves) using (5 

different con. of standard) acid solutions within the linear range for each electrolyte. The 

concentrations used were (0.25 mg/L), (0.50 mg/L), (1.0 mg/L), (2.0 mg/L), and (5.0 mg/L) for 

Sodium (Na) and Magnesium (Mg), and (0.5 mg/L), (1.0 mg/L), (2.0 mg/L), (5.0 mg/L), and (10.0 

mg/L) for the other electrolytes. 

4. Data Collection and Analysis 

Sixty-four patients with SVT (31 female and 32 male) diagnosed by the cardiologists, 

depending on electrophysiology (EP). 

Sixty-four healthy subjects whom don't have any problem of tachycardia or health problem with 

age rang (20-60 years) (30 female and 36 male). 

The patients (with negative history diseases) were selected from electrophysiology unit at the 

private nursing hospital during March, 2021 to Sep. 2022.   

Six milliliters of venous blood were drawn from each patient before operation. After overnight 

fast blood sample was collected in gel tube and allowed to clot for 30 minutes, then the sample 

was centrifuged at (2000 rpm) for ten minutes, the obtained serum was transferred to another tube 

(Eppendorf safe-lock tubes).   

Electrolytes including Na+, K+, Ca2+ and Mg+, were determined using an atomic absorption while 

Cl-, HCO3
- and PO4

3- were determined by ion-selective electrodes (ISE). 

5.   Research Design 

                               

                                                                                             

    

 

                                                                                            

 

 

 

 

Figure 1: Research Design 
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6. Findings 

supraventricular tachycardia patients showed a significant increase in serum of (Na+, Ca2+) with 

(P≤0.05) In comparison to individuals who are in good health, while they show a significant decrease 

in the serum of (Mg2+.PO4-, K+) with (P≤0.05) when compared with healthy subjects. No significant 

difference was observed between the two groups (P>0.05) in the sample the degree or extent of 

something of (Cl-, HCO3-) when compared with each other's. 

 

Table 1: Mean ± SD of serum electrolytes in healthy subject compared to patients with cardiac 

arrhythmia 

t-test 

p-value 

Patients with Supraventricular 

Tachycardia  

mean± SD 

Healthy subject 

mean± SD 
Electrolytes 

 

P≤0.05 

 

151.98±7.47 144.31±6.49 
S.Na+(MEq/L) 

 

 

P≤0.05 

 

3.87±0.760 4.18±0.608 S. K+ (mg/dL) 

 

P≤0.05 

 

8.72±1.02 8.428±0.75 S. Ca 2+(mg/dL) 

P≤0.05 

 

1.139± 0.151 

 

 

1.921± 0.395 

 

S. mg2+(mg/dL) 

 

P>0.05 

 

 

113.25+7.42 

 

102.45+3.58 S. CL-(meq/L) 

P≤0.05 

 

3.207±0.713 

 

3.698± 0.738 

 
S.PO4-(mg/dL) 

 

P>0.05 

 

23.85±3.65 24.83±2.67 
S. 

HCO3(mmol/L) 
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Figure 2:  Shows the measurement of serum Chloride in patient with arrhythmia and healthy 

individual 

 

 

Figure 3: Show the measurement of serum sodium in patient with arrhythmia and healthy 

individual. 

 

Figure 4: Shows the measurement of phosphate in patient with arrhythmia and healthy individual. 
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Figure 5: Show the measurement of magnesium in patient with arrhythmia and healthy individual. 

 

 

Figure 6: Show the measurement of calcium in patient with arrhythmia and healthy individual. 

 

Figure 7: Show the measurement of potassium in patient with arrhythmia and healthy individual. 
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Figure 8: Show the measurement of bicarbonate in patient with arrhythmia and healthy individual. 

 

7. Discussion and Conclusion  

       Study's results showed disturbances with hypernatremia and hypokalemia in patient with 

supraventricular tachycardia, that an irregular heartbeat can cause the heart to Facilitate the flow of 

blood inefficiently causing to poor blood circulation in the body (Palmer & Schnermann, 2015). 

Sodium is the Primary positively charged ion found in the extracellular fluid. Its movement across 

cell membranes plays a critical role in initiating depolarization and influencing an amplitude of action 

potentials (Viera & Wouk, 2015). In a study examining the impact of sudden changes in blood sodium 

levels on electrocardiogram (ECG) patterns, the rapid development of hypernatremia resulted in 

prolonged QT waves and a Dampening of the amplitude of (P) waves and (QRS) complexes. Similar 

ECG changes were observed in our patient (Wang et al., 2016). 

The decrease in the amplitude of P waves and QRS complexes was associated with changes in blood 

conductivity, leading to a short-circuiting effect on myocardial potential (Al-Alwany, 2015). The 

prolongation of the QT interval indicates an elongated duration of the action potential, which is caused 

by elevated extracellular sodium levels leading to an increase in the transmembrane gradient 

(Catterall, 2018). The results showed a significant decrease in potassium level, this is in line with the 

result of the hypernatremia as it regulated by aldosterone as normal response (Wisedchaisri, 2019). 

Study’s results showed significant decreased in level of potassium this is in line with the result of the 

hypernatremia as it regulated by aldosterone as normal response (Catterall et al., 2017). Studies 

suggest that deviations towards both low potassium levels (hypokalemia) and high K levels 

(hyperkalemia) are Correlated with an elevated risk of tachycardia Specifically, potassium levels 

below 3.0 mmol/L can lead to significant prolongation of the QT interval, which carries a subsequent 

Probability of developing a particular form of tachycardia known as torsade des pointes (Lenaeus, 

2017). Potassium plays a key role in regulating heart rate. if levels are too low lead to heart arrhythmia 

(Jiang, 2020). Study suggests that potassium help arrhythmia including enough potassium-rich food 

in daily diet is important for a steady heart rhythm (Gamal El-Din et al., 2019). Individuals diagnosed 

with supraventricular tachycardia (SVT) exhibit notable alterations in their calcium (Ca2+) levels. 
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Impaired function of the sarcoplasmic reticulum (SR), a vital component in cardiac myocyte 

contraction, is a prominent feature observed in cases of human heart failure. This impaired SR 

function is believed to be, at least partially, a manifestation of the diminished calcium cycling within 

the cardiac myocyte (Jiang, 2020). In the context of failing human hearts, there is a reduced uptake 

of Ca into the (SR) caused by decrease the levels of sarco(endo)plasmic reticulum Ca ATPase 

(SERCA) relative to its inhibitory protein, phospholamban (PLB) (Balk et al., 2017). (Ca2+) ions 

Facilitate different types of cardiac arrhythmias Expanding inventory of inherited gene abnormalities, 

can cause potentially lethal cardiac arrhythmia syndrome as Incorporating conditions such as 

catecholaminergic polymorphic ventricular tachycardia, congenital long QT syndrome, and 

hypertrophic cardiomyopathy (De Lucia et al., 2018).  

Calcium ions interact with and activate additional calcium channels situated on (SR) in cardiac cells. 

This activation facilitates the release of Ca from (SR), leading to contraction of heart (Feridooni et 

al., 2015). Patients with supraventricular have a significant decrease in there serum mg+2 levels, 

hypomagnesemia is known to cause cardiac arrhythmia, increased digitals sensitivity, (ECG) changes 

Incorporating, widening (QRS) , prolonged PR/QP intervals, T wave change (Hamilton & Terentyev, 

2018). This is agreement with research showed that Mg+2 deficiencies or restricted magnesium causes 

arrhythmia by other words research Studies have indicated a potential connection between inadequate 

blood magnesium levels and an increased susceptibility to cardiovascular disease (Eisner et al., 2017). 

Another possible explained, that in the gut, Ca and Mg intake influence each other's absorption, a 

high Ca intake may decrease, and a low Mg intake may increase Ca absorption (Boyden & Smith, 

2018). The serum phosphorus shows a significant reduction in its level in arrhythmia patients. That 

serum phosphorus has been linked to cardiovascular risk factor, an important cause which leading to 

increase pulse wave velocity increases cardiac work and decrease coronary artery blood flow (Uehara 

et al., 2017). Depletion of phosphorus lead to arrhythmia and elimination of ATP synthase, resulting 

in reversible myocardial dysfunction. A study postulated that hypophosphatemia as a cause of new 

cardiac arrhythmia in the intensive care population (Terentyev & Hamilton, 2016). Nevertheless, 

phosphorus has received less research attention. While it is recognized that low levels of phosphorus 

(hypophosphatemia) can disrupt myocardial contractility and diminish cardiac function, its potential 

to induce cardiac arrhythmia remains relatively unexplored(Hegyi et al., 2019). Patients with 

supraventricular tachycardia showed evaluation of their level of chloride but didn’t reach the 

significant level, although chloride currents, such as the CAMP protein kinase a dependent current  

(Haghighi et al., 2014). calcium activated currents and swelling – induced currents (Scardigli et al., 

2018). Although calcium ions have the ability to modify cardiac electrical activity, their precise 

impact on the pathogenesis of cardiac arrhythmias remains uncertain. However, it is understood that 

chloride currents influenced by calcium can contribute to shortening of the action potential and 

depolarization of the resting membrane potential. Consequently, these effects may increase the 

vulnerability to arrhythmias (Landstrom et al., 2017). Serum bicarbonate showed decrease in its level 

when compared with healthy individual, a study suggests that HCO3- administration resulted in a 

significant and substantial fall in atrial oxygen tension, myocardial oxygen consumption, and a 

systemic oxygen consumption (Ghauri et al., 2019). Low bicarbonate level in blood is a sign of 

metabolic acidosis, heathy kidney help keep bicarbonate level in balance (Kalani & Raphael, 2019). 

This may be main causes that reduction in its level didn’t reach the significant level.                         
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8. Conclusion  

        Disturbances in level of electrolytes were associated with   supraventricular case by other words 

arrhythmic causes' electrolytes disruption. 
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