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Abstract: 

Introduction: Serious health consequences such as increased mortality, morbidity, and longer hospital 

admissions are linked to hyponatremia. Cardiovascular mortality is correlated with hyponatremia in 

individuals with HF. Myocardial infarction may lead to hyponatremia due to the stimulation of the renin-

angiotensin system and elevated production of catecholamines.  

Aim of the study: To evaluate the influence of hyponatremia on results in cases with ST-segment 

elevation myocardial infarction handled by 1st angioplasty during hospitalization and thirty days following 

discharge.  

Subjects and Methods: The research involved 100 cases (65 with hyponatremia and 35 with normal 

sodium levels) hospitalized with STEMI and treated with primary angioplasty. The following were done 

for all cases: ECG, cardiac biomarkers, admission sodium level, and glomerular filtration rate (GFR). The 

intervention involved the use of stents and glycoprotein IIb/IIIa inhibitors during coronary angiography. 

In-hospital problems like mechanical complications, heart failure, arrhythmia and cardiac arrest, and 

follow-up for thirty days following discharge. 

Results: Hyponatremia was associated with lower left ventricular Ejection fraction (47.4 ±10.2 versus 51.7 

±6.2, p =0.011) and was more frequent in HF cases compared to in non-HF cases in the ICU (90.3% vs. 

53.6%, p < 0.0001). 33% of individuals suffered problems within 30 days. Complications occurred in 19% 

of cases with HF, 10% with re-infarction, and 2% with death or VT. (93,9% vs. 50,7% for those without 

complications) p 0.0001. In cases that developed difficulties within thirty days, there is a strong correlation 

between hyponatremia and an elevated risk of mortality.   

Conclusions: In cases with STEMI treated with primary angioplasty, hyponatremia is correlated to lower 

left ventricular Ejection fraction, ICU HF, and complications thirty days following hospital discharge. 

Keywords: primary angioplasty, hyponatremia, STEMI. 
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1. Introduction 

Sodium is the most prevalent 

extracellular cation and an electrolyte with a 

positive charge, which aids in maintaining 

fluid balance and proper neuromuscular 

function in the human body [1]. Serious 

health consequences such as increased 

mortality, morbidity, and longer hospital 

admissions are linked to hyponatremia 

(serum sodium content lower than one 

hundred thirty-five mmol per Liter) [2].  

The frequency of hyponatremia is 

around 20% among cases with heart failure 

(HF) that are admitted to the hospital, 

according to the American Heart 

Association. Alterations in water 

homeostasis are often linked to ageing and 

chronic illness [3]. Treatment of 

hyponatremia mainly involves treatment of 

the underlying cause, if possible. In acute 

marked hyponatremia, intravenous saline 

may be used with symptomatic treatment.  

As many as 30% of hospitalized 

cases are affected by hyponatremia, the most 

prevalent electrolyte imbalance. Compared 

to cases with normonatremia, those 

hospitalized with hyponatremia have a 

mortality risk that is more than twice as high 

[4]. 

The frequency of hyponatremia in 

patients with STEMI varies between 12.5% 

and 23.2% [5] and close to 25% in cases 

with HF [6]. 

Cardiovascular mortality is 

correlated with hyponatremia in people with 

HF. As an outcome of this, the renin-

angiotensin-aldosterone pathway, 

catecholamines, and arginine vasopressin 

are all recognized as being overactive [7]. 

During myocardial infarction, the 

renin-angiotensin system becomes active, 

and there is an increase in the production of 

catecholamines, which may exacerbate 

hyponatremia. The glomerular filtration rate 

reduces as a result of the aforesaid causes, 

and tubular fluid is sent to the diluting 

section of the nephron [8]. 
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2. Subjects and Methods 

2.1 Subjects 

This is an observational research 

study that involved one hundred cases 

hospitalized with STEMI and managed by 

1st angioplasty between April 2021 and 

April 2022. The research was done with the 

permission of the local institution's ethics 

committee.  

Inclusion criteria 

 Cases admitted with acute ST-segment 

elevation myocardial infarction. 

 Cases managed with primary percutaneous 

coronary intervention (PCI). 

Exclusion criteria 

 Cases with concurrent renal impairment. 

 Cases with concurrent hepatic impairment. 

 Cases known to be Cardiomyopathic. 

 Cases known to be suffering from pituitary 

gland issues 

 Cases using any treatments influencing 

sodium level, for example, diuretics, as well 

as certain antidepressant medications. 

2.2 Methods 

All cases were evaluated as follows: 

 Age and Sex. 

 History of IHD. 

 Cases have a medical history that includes 

diabetes mellitus, hypertension, and 

smoking. 

 Family history of cardiovascular illnesses 

and hypercholesterolemia 

 Electrocardiography (ECG) (ischemic 

alterations include T wave, ST segment, 

QRS complex)  

 Cardiac biomarkers (Creatinine kinase-MB 

(CK-MB) and troponin). 

 Admission sodium level. 

 Admission glomerular filtration rate (GFR). 

 Culprit artery thrombolysis in myocardial 

infarction flow before and following PCI, 

the number of coronary arteries with higher 

than 50% stenosis on coronary angiography, 

the utilization of glycoprotein IIb/IIIa 

inhibitors and stents during the intervention. 

 The intervention was followed by the 

continuation of medical therapy in the 

critical care unit and, subsequently, the 

cardiac ward. 

 In-hospital problems like arrhythmia, heart 

failure, any mechanical complications and 

cardiac arrest. 
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 The outpatient department obtained follow-

up data through either a telephone call or a 

visit. 

 Echocardiographic examination of cases 

after PCI in the critical care unit and 

assessment of: PASP, LA diameter, left 

ventricle (LV) diameters, any valvular 

lesion, and ejection fraction (EF). 

2.3 Statistical analysis 

The data were collected and 

analyzed by appropriate statistical 

approaches with the computer program 

Statistical Package for the Social Sciences 

(SPSS) version sixteen software. The 

categorical data have been presented as 

percentages and numbers, while the 

quantitative data have been defined as range 

and mean ± standard deviation (SD). The 

numerical parameters in the research groups 

have been compared utilizing a Student (t-

test). This test compares the means of two 

independent groups when the data is 

normally distributed. The t-value is the ratio 

of the variance between the two means to 

the estimated standard deviation of this 

difference. Statistical significance has been 

defined as p-values less than 0.05. 

 

3. Results 

This study included 100 STEMI 

patients admitted and treated with primary 

angioplasty at Fayoum University Hospital 

and the National Heart Institute (NHI). 65% 

of study patients were hyponatremic on 

admission, while 35% were normonatremic. 

Hyponatremia was found to be significantly 

higher in females than males, p =0.004 

(Table 1). Patients with hyponatremia had a 

mean age of 54.3+10.3 years, and there was 

no statistically significant difference in age 

between patients with hyponatremia and 

those with normal sodium (Table 1). 

 

Table 1: Socio-demographics about hyponatremia. 

 
Hyponatremia 

(N=65) 

No hyponatremia 

(N=35) 
P-value 

Age 54.3±10.3 
 

53.1±12.9 
 

0.615 

Sex 
Female 13 (100.0%) 0 (0.0%) 

0.004* 
Male 52 (59.8%) 35 (40.2%) 
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There was no statistically significant 

difference in risk factors for atherosclerosis 

between patients with hyponatremia and 

those with normal sodium levels, p>0.05 

(Table 2). 

 

Table 2: Relation between hyponatremia and risk factors of MI. 

 Hyponatremia (N=65) No hyponatremia (N=35) P-value 

RBG 216.5 ±95.8 189.9 ±88.6 0178 

Admission GFR 86.9 ±34.9 99.1 ±30.6 0.085 

Smoking No 31 (72.1%) 12 (27.9%) 
0.196 

Yes 34 (59.6%) 23 (40.4%) 

Family history 

of CAD 
No 53 (65.4%) 28 (34.6%) 

0.852 
Yes 12 (63.2%) 7 (36.8%) 

Diabetes 

Mellitus (DM) 
No 37 (58.7%) 26 (41.3%) 

0.086 
Yes 28 (75.7%) 9 (24.3%) 

Hypertension No 27 (64.3%) 15 (35.7%) 
0.899 

Yes 38 (65.5%) 20 (34.5%) 
GFR: Glomerular filtration rate, CAD: coronary artery disease. 

Hyponatremia was not significantly 

linked with cardiac enzyme levels or the 

type of STEMI, p>0.05 (Table 3). 

 

Table 3: Cardiac enzymes, ECG findings, and hyponatremia. 

 
Hyponatremia 

(N=65) 

No hyponatremia 

(N=35) 
P-value 

Maximum CKMB level 106.8 ±64 117.5 ±55.3 0.406 

Type of 

STEMI 

Anterior STEMI 44 (67.7%) 21 (32.3%) 
0.442 

Inferior STEMI 21 (60%) 14 (40%) 
 STEMI: ST-segment elevation myocardial infarction. 

 

Patients with hyponatremia had 

significantly lower left ventricular EF than 

those with normal sodium levels (47.4 ±10.2 

vs. 51.7 ±6.2, p =0.011), but other 

echocardiographic parameters (LA diameter, 

EPASP and valvular complications) and 

occurrence of arrhythmia showed no 

significant difference (Tables 4 and 5). 



 FUMJ, 2025, 15(2), 11-23                                                                                               Mohammed et al., 2025 

6 
 

Table 4: Echocardiographic findings and hyponatremia. 

 
Hyponatremia 

(N=65) 

No hyponatremia 

(N=35) 
P-value 

Ejection fraction 47.4 ±10.2 51.7 ±6.2 0.011* 

LA diameter 3.5 ±0.5 3.4 ±0.4 0.456 

EPASP 30.4 ±6 29.1 ±5 0.276 

Valvular lesions 
No 60 (63.2%) 65 (36.8%) 

0.159 
Yes 5 (100%) 0 (0%) 

EPASP: Estimated pulmonary artery systolic pressure. 

Table 5: Relation between hyponatremia and arrhythmia. 

 
Hyponatremia 

(N=65) 

No hyponatremia 

(N=35) 
P-value 

Arrhythmia 
No 23 (69.7%) 10 (30.3%) 

0.489 
Yes 42 (62.7%) 25 (37.3%) 

 

Patients with hyponatremia 

developed HF during hospital stay higher 

rate than patients with normal sodium (p 

<0.0001) (Table 6). 

 

Table 6: Relation between hyponatremia and ICU Heart failure. 

 
Hyponatremia 

(N=65) 

No hyponatremia 

(N=35) 
P-value 

ICU HF 
No 37 (53.6%) 32 (46.4%) 

<0.0001* 
Yes 28 (90.3%) 3 (9.7%) 

ICU HF: heart failure in the intensive care unit. 

 

33% of the patients in the present 

study suffered problems after 30 days. 

Complications occurred in 19% of patients 

with HF, 10% with re-infarction, and 2% 

with death or VT-HF. In patients who 

developed difficulties within 30 days, 

hyponatremia was shown to be substantially 

linked with an increased risk of death 

(93,9% vs. 50,7% for those without 

complications) (p =0.0001) (Tables 7 & 8 

and Figure 1). 
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Table 7: 30-day complications according to hyponatremia. 

 
Hyponatremia 

(N=65) 

No hyponatremia 

(N=35) 
P-value 

ICU HF 
No 34 (50.7%) 33 (49.3%) 

<0.0001* 
Yes 31 (93.9%) 2 (6.1%) 

 

Table 8: 30-day complications in patients with hyponatremia. 

  N (%) 

30-day complications No 67 (67%) 

Yes 33 (33%) 

Death 2 (2%) 

HF 19 (19%) 

Re-infarction 10 (10%) 

VT 2 (2%) 
HF: heart failure, VT: ventricular tachycardia. 

 

Figure 1: 30-day complications. 

4. Discussion 

Hyponatremia, which is 

characterized by blood sodium 

concentrations lower than one hundred 

thirty-five mg per deciliter, is commonly 

observed in hospitalized cases and has been 

linked to a variety of clinical outcomes. 

Cases with an AMI that have hyponatremia 

are more likely to die. In cases with 
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hyponatremia and AMI, the non-osmotic 

production of vasopressin and the 

stimulation of the renin-angiotensin-

aldosterone system, and activation of the 

sympathetic nervous system are all 

observed. The survival of the cases may be 

adversely impacted by these procedures [9]. 

Activation of neurohormonal during 

hospitalization may be influenced by 

variables, for example, the restoration of 

flow in the stenosed artery, which is the 

preferred primary care technique for acute 

myocardial infarction in the era of primary 

angioplasty. Drugs that involve angiotensin 

receptor blockers, beta-blockers, and 

angiotensin converting enzyme inhibitors 

similarly reduce the activity of neurological 

and hormonal systems. As a result, many 

cases that survive the acute incident may 

have abnormal blood sodium concentrations 

throughout their hospitalizations [10]. 

When the renal excretion of solute-

free water deteriorates, diluting the blood 

and lowering the serum sodium level, 

hyponatremia occurs [11]. A better result for 

STEMI cases was achieved with 1st 

angioplasty; the correlation among sodium 

concentrations at outcomes and admission in 

cases treated with this procedure should be 

examined [12]. 

We examined cases with STEMI 

who had primary angioplasty to see whether 

hyponatremia affected their outcomes in the 

hospital and 30 days after release. 

Hundred cases with STEMI have 

been hospitalized and managed with primary 

angioplasty in this research. The research 

demonstrated that hyponatremia was 

significantly higher in females, p =0.004, 

while according to Devi et al., there was no 

gender difference in hyponatremia in 

STEMI cases [13]. This can be because of a 

relatively small sample size. 

Cases with hyponatremia (65%) had 

an average age of 54.3 +10.3 years, and 

there was statistically insignificant variance 

in age among those with hyponatremia and 

those with normal sodium in our research. It 

was also demonstrated that hyponatremia 

has been found in 43% of MI cases in a 

research conducted by Mati et al [14]. 

Elderly individuals were more likely to have 

hyponatremia than younger individuals, 

according to Hasoor and colleagues [15], 

while hyponatremia cases were not 

significantly older than individuals with 

normal salt levels in another study (60.3 vs 

59.8 years) [16]. 

In terms of risk variables (DM, HTN, 

smoking, dyslipidemia, and family history 
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of CAD), we found no variance among cases 

with hyponatremia and those with normal 

sodium concentrations (p >0.05), regarding 

our results. Also, Klopotowski et al. found 

statistically insignificant variances in renal 

function, smoking history, hypertension, 

diabetes mellitus, and Killip class among 

hyponatremic and normonatremic 

individuals [12]. Vikas et al. demonstrated 

that hyponatremia has been correlated with 

hypertension among the many risk variables 

evaluated (smoking, diabetes, hypertension, 

past diuretic medication, and prior history of 

IHD) [17]. But a statistically significant 

variance was observed in baseline clinical 

features among hyponatremic and 

normonatremic individuals within some 

studies [18]. According to Goldberg et al., 

hyponatremia is more prevalent among 

smokers, with a statistically significant 

variance [19].  

Hyponatremia in our study was not 

linked to cardiac enzyme levels or the kind 

of STEMI in a statistically significant way. 

But hyponatremia has been correlated with 

an elevated risk of anterior wall MI and a 

greater CK-MB level in cases, as 

demonstrated by Devi et al [13]. 

We found that cases with 

hyponatremia had a lower EF percentage 

than those with normal sodium (47.4 ±10.2 

vs. 51.7 ±6.2, p =0.011). Hyponatremia 

upon admission was also observed to be 

related to reduced ejection percentage, 

according to Vikas et al [17]. Also, the mean 

ejection fraction in hyponatremic and 

normonatremic cases was 37.8% and 41.1%, 

respectively, according to studies by Hasoor 

et al [15].  

Hyponatremia in our research was 

more frequent in cases who acquired HF in 

the ICU compared to those who didn’t 

develop HF (90.3% versus 53.6%, p 

<0.0001). 

Heart failure cases had greater 

amounts of renin, angiotensin II, 

catecholamines, vasopressin and aldosterone 

in their blood compared to individuals with 

no hyponatraemia. Hyponatremia can 

indicate cardiac stress in cases of acute 

myocardial infarction, regardless of the 

volume status or presence of other medical 

conditions [20]. After discharge, 

hyponatraemia may be a sign of severe 

neurohormonal activation, which would lead 

to heart failure and a poor long-term result 

[21]. 

Hyponatremia has been linked to a 

longer hospital stay and a higher risk of re-

hospitalization in cases with HF [22]. 
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Thirty days after discharge, 30% of 

cases had difficulties, according to the 

results of our research. Complications 

occurred in 19% of cases with HF, 10% with 

re-infarction, and 2% with death or VT. 

Problems occurred in 93.9% of cases with 

hyponatremia, compared to 50.7% of cases 

that did not have complications (p <0.0001). 

Hyponatremia has been demonstrated to be 

an indicator of death in STEMI cases 

managed with 1st angioplasty by 

Klopotowski et al [12]. Following primary 

angioplasty, hyponatremia wasn't associated 

with long - or short-term death in STEMI 

cases, according to research by Lazzeri et al 

[16]. Choi et al. found hyponatremia at 

discharge was the best indicator of long-

term death in cases with AMI, according to 

other time points [23]. Klopotowski et al., 

Tang and Hua both used large samples and 

found a link between hyponatremia and 

mortality [12, 24]. 

Hyponatremia is significantly 

correlated with long-term death in both 

STEMI and NSTEMI cases. According to 

Burkhardt et al., non-ST-segment elevation 

myocardial infarction cases with lower 

blood sodium concentrations had an even 

greater risk of death compared with ST-

segment elevation myocardial infarction 

cases, according to their research [25]. 

According to Hoorn et al. and Vikas et al., in 

cases with STEMI, higher thirty-day 

mortality was shown to be linked to 

hyponatremia [2, 17]. 

5. Conclusion 

In cases with STEMI managed with 

1
st
 angioplasty, hyponatremia is linked to 

ICU heart failure, and cases with 

hyponatremia had lower EF percentages 

compared to those with normal sodium 

concentrations. In cases that developed 

difficulties within 30 days, hyponatremia 

was shown to be substantially linked with an 

elevated risk of death. Serum sodium levels 

could be used as a simple diagnostic test to 

identify individuals with a high risk of 

having negative outcomes. The study was 

limited to the relatively low number of 

examined cases and single-center research; 

moreover, the limited follow-up up for only 

thirty days after discharge. However, as a 

final recommendation, Serum sodium levels 

could be used as a simple diagnostic test to 

identify individuals with a high risk of 

having negative consequences in cases with 

STEMI managed with 1
st
 angioplasty, and 

patients with hyponatremia with STEMI 

should be considered for close follow-up 

and condensed treatment. 
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