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ABSTRACT 

Introduction- Hyponatremia is an important predictor of mortality in AMI , it is important to 
assess the influence of hyponatremia at various time points during hospitalization. However 
there is dearth of literature on the prognostic consequences of the changes in serum sodium 
levels in patients with AMI. 

Aim - To assess the prognostic importance of hyponatremia in patients of acute myocardial 
infarction. 

Material and Methods- Hospital based observational study conducted in In Department of 
General Medicine at Jaipur National University Institute for Medical Sciences and Research 
Centre, Jaipur from June 2022 to April 2024. 

Results- In the present study, the mean levels of Trop-T, CPK-MB, and Pro-BNP were 
significantly higher in the hyponatremia group compared to the normonatremia group. LVEF, 
SBP, and DBP were significantly lower in the hyponatremia group compared to the 
normonatremia group. Additionally, the mean hospital stay duration for ACS patients was 
significantly longer in the hyponatremia group compared to the normonatremia group. 

Conclusion- Patients with acute coronary syndrome (ACS) who have hyponatremia 
experience significantly higher morbidity and mortality rates, as well as longer hospital stays, 
compared to those with normal sodium levels. The development of hyponatremia at 
admission and within the first 48 hours in acute myocardial infarction (MI) patients is an 
effective determinant of short-term outcomes. Therefore, serum sodium levels can serve as a 
simple and affordable marker to assess the risk status of patients with myocardial infarction. 
However, further studies are needed to investigate the effects of hyponatremia as a prognostic 
marker in patients with acute coronary syndrome (ACS). 
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Introduction 

The incidence of acute myocardial infarction (AMI) from 2025 to 2050, is projected to 
increase by 194.4%, rising from 482 to 1,418 cases per 100,000 population. Among 
individuals with AMI, the largest percentage increase in metabolic risk factors is expected to 
be overweight/obesity, with an 880.0% increase. This is followed by hypertension (248.7% 
increase), type 2 diabetes mellitus (T2DM) (215.7% increase), hyperlipidemia (205.0% 
increase), and active/ previous smoking (164.8% increase). The number of AMI-related 
deaths is predicted to rise by 294.7% in individuals with overweight/obesity. However, 
mortality is expected to decrease by 11.7% in individuals with hyperlipidemia, 29.9% in 
those with hypertension, 32.7% in those with T2DM, and 49.6% in active/previous smokers 
from 2025 to 2050. Compared to Chinese individuals, Indian and Malay individuals are 
expected to experience a disproportionate burden of overweight/obesity incidence and 
AMI-related mortality.1 

Clinically, MI is a syndrome that can be recognized by a set of symptoms, chest pain being 
the hallmark of these symptoms in most cases, supported by biochemical laboratory changes, 
electrocardiographic(ECG) changes, or findings on imaging modalities able to detect 
myocardial injury and necrosis.2 

Hyponatremia, defined as serum sodium levels <135 mEq/L, is the most commonly 
encountered electrolyte abnormality in hospitalized patients. and has been considered a 
marker of underlying disease severity and prognosis in various clinical settings.3-5 

Hyponatremia is an important predictor of mortality and morbidity in patients with acute 
myocardial infarction (AMI).6-10 The prevalence of hyponatremia in patients with 
myocardial infarction ranges from 12.5%–23.2%.11-12 In AMI the underlying mechanism of 
hyponatremia is complex and it involves neurohormonal activation, involving nonosmotic 
release of vasopressin and activation of the sympathetic nervous system and renin– 
angiotensin–aldosterone system.13-14 

Hyponatraemia has been identified as a predictor of short-term mortality in ST-segment 
elevation myocardial infarction (STEMI) patients as well as of long-term mortality, and 
rehospitalisation due to heart failure .15 

Heart failure (HF) is associated with various electrolyte abnormalities, including 
hyponatraemia, hypokalaemia, and hypochloraemia besides acid–base disturbances, the 
causes of which are multifactorial. Maladaptive activation of neurohormonal mechanisms, 
such as an increase in arginine vasopressin, results in free water absorption and thirst 
activation, causing dilutional hyponatraemia and hypochloraemia.16-18 The use of drugs such 
as loop and thiazide diuretics also results in disproportionately higher solute loss than free 
water loss.19 

During periods of hospitalization, the neurohormonal activation can be mediated by 
factors such as the restoration of flow in the stenosed artery, and this is especially important 
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in the era where primary angioplasty is a preferred method of primary management of AMI.20 
In addition, pharmacologic interventions such as β-blocker, angiotensin converting enzyme 
(ACE) inhibitor, and angiotensin receptor blocker (ARB) also attenuate neurohormonal 
activation.21Therefore, many patients who survive the acute event may show altered serum 
sodium levels during the hospitalization period. 

Hyponatremia is an important predictor of mortality in AMI , it is important to assess the 
influence of hyponatremia at various time points during hospitalization. However there is 
dearth of literature on the prognostic consequences of the changes in serum sodium levels in 
patients with AMI . We therefore undertook this study to assess the prognostic impact of 
hyponatremia occurring at various time points during hospitalization on short term and long- 
term mortality in survivors of AMI. 

Aim and Objectives- To assess the prognostic importance of hyponatremia in patients of 

acute myocardial infarction. 

Material and Methods- 

Hospital based observational study conducted in In Department of General Medicine at Jaipur 
National University Institute for Medical Sciences And Research Centre, Jaipur from June 
2022 to April 2024 on 50 patients of ACS. 

Inclusion Criteria 

All patients diagnosed to have Acute Myocardial Infarction using the case definition were 
included in the study. 

Exclusion Criteria 

1. Patients with previous MI. 

2. Patients with congestive cardiac failure. 

3. Patients with Cirrhosis of liver, nephrotic syndrome , renal failure. 

4. Patients on diuretics. 

5. All those who do not give consent. 

Results- 

Table 1: Demographic Profile of study subjects 
 

Parameter  N % 

 
Age group 

(years) 

<50 Years 9 18 

50-69 Years 33 66 

>=70 Years 8 16 

Total 50 100 
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Sex 

Male 30 60 

Female 20 40 

Total 50 100 

Out of 50 patients the number of patients in age category of <50 Years, 50-69 Years, and 
>=70 Years were 9, 33, and 8 respectively.Out of 50 patients 30 were male and 20 were 
females. 
Table-2 Ionotrope use profile of cases as per Hyponatremia at admission 

 

 
Parameter 

Normonatre 
mia Group 

Hyponatremia 
Group 

 
Total 

P 
Value 

No. % No. % No. % 

IONOTROPE 
Use 

NO 20 62.5% 12 37.5% 32 64.0%  
.048 YES 6 33.3% 12 66.7% 18 36.0% 

Total 26 52.0% 24 48.0% 50 100.0% 

 
Out of 50 patients 32 patients have no requirement of Ionotrope (20 in Normonatremia 
Group and 12 in Hyponatremia Group) and 18 patients have no requirement of Ionotrope (6 
in Normonatremia Group and 12 in Hyponatremia Group). 

 

Table- 3 Killip classification of cases as per Hyponatremia at admission 
 

 
Parameter 

Normonatre 
mia Group 

Hyponatremia 
Group 

 
Total 

P 
Value 

No. % No. % No. % 

 
Killip 
Classification 

Class I 20 100.0% 0 0.0% 20 40.0%  

 
<.001 

Class II 6 40.0% 9 60.0% 15 30.0% 

Class III 0 0.0% 7 100.0% 7 14.0% 
Class IV 0 0.0% 8 100.0% 8 16.0% 

Total 26 52.0% 24 48.0% 50 100.0% 

 
According to Killip Classification out of 50 patients 20 patients were in Class I (all 20 in 
Normonatremia Group ) 15 patients were in Class II (6 in Normonatremia Group and 9 in 
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Hyponatremia Group), 7 patients were in Class III (0 in Normonatremia Group and 7 in 
Hyponatremia Group), 8 patients were in Class IV (0 in Normonatremia Group and 8 in 
Hyponatremia Group). 

Table 4- Duration of stay profile of cases as per Sodium Status at admission 
 

 

 
Parameter 

Hyponatremia at admission 
 
P 
Value 

 
Normonatrem 
ia Group 

Hyponatremi 
a Group 

 
Total 

Mean (SD) Mean (SD) Mean (SD) 
Stay Duration (days) 4.85±1.91 7.08±1.98 5.92±2.23 .001 

 
The mean Stay Duration ± SD of ACS patients was 5.92±2.23 days. The mean Stay Duration 

of ACS patients in hyponatremia group was 7.08±1.98 days and the mean Stay Duration of 

ACS patients in normonatremia group was 4.85±1.91 days. 
 

Table- 5 Cardiac Enzymes profile of cases as per Hyponatremia at admission 

 

 
Parameter 

 
Normonatrem 
ia Group 

 
Hyponatremi 
a Group 

 
Total 

 
P 
Value 

Mean (SD) Mean (SD) Mean (SD) 
Troponin T (ng/ml) 1.88±.73 3.05±.88 2.44±.99 <.001 
CPK-MB (IU/L.) 57.08±19.51 70.58±21.67 63.56±21.47 .014 

PROBNP at 
admission(pg/ml) 

807.58±1466.6 
8 

7617.12±7906. 
10 

4076.16±6499. 
80 

<.001 

The mean Troponin T of ACS patients in hyponatremia group was 3.05±.88 ng/ml and the 

mean Troponin T of ACS patients in normonatremia group was 1.88±.73 ng/ml and 
The mean CPK-MB of ACS patients 63.56±21.47 IU/L . The mean CPK-MB of ACS 
patients in hyponatremia group was 70.58±21.67 IU/L . The mean PROBNP at admission of 
ACS patients in hyponatremia group was 7617.12±7906.10 pg/ml and the mean PRO-BNP 
at admission of ACS patients in normonatremia group was 807.58±1466.68 pg/ml 



Journal of Cardiovascular Disease Research 

ISSN: 0975-3583,0976-2833 VOL15, ISSUE 09, 2024 

252 

 

 

 

 

Table-6 LVEF (at admission) and at 1 month profile of cases as per Hyponatremia 
 

 
Parameter 

Hyponatremia at admission 
 
P 
Value 

 
Normonatrem 
ia Group 

Hyponatremi 
a Group 

 
Total 

Mean (SD) Mean (SD) Mean (SD) 
LVEF at admission (%) 52.31±4.74 45.00±8.85 48.80±7.86 .001 
LVEF at 1 month (%) 51.92±5.33 48.00±7.15 51.12±5.89 .049 

 

Table-7 Complication of MI profile of cases as per Hyponatremia at admission 
 

 
Parameter 

Normonatre 
mia Group 

Hyponatremia 
Group 

 
Total 

P 
Value 

No. % No. % No. % 
 
 
 
Complication 
of MI 

Arrythmia 0 0.0% 1 100.0% 1 2.0%  
 

 
.198 

Heart Failure 0 0.0% 2 100.0% 2 4.0% 

Mortality 0 0.0% 1 100.0% 1 2.0% 

Recurrent 
Angina 

0 0.0% 1 100.0% 1 2.0% 

None 26 57.8% 19 42.2% 45 90.0% 
Total 26 52.0% 24 48.0% 50 100.0% 

 
Out of 50 patients of ACS 45 patients have no complication and 5 patients have 
complication.None of the patients in Normonatremia Group have complications whereas out 
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of 24 patients of hyponatremia group Arrythmia, Heart Failure, Mortality, and Recurrent 
Angina were seen in 1, 2, 1 and 1 patient respectively. 

 

DISCUSSION 

Hyponatremia is a common electrolyte disorder in hospitalized patients, and it has been 
linked to increased morbidity and mortality in various clinical settings. Patients with Acute 
Coronary Syndrome(ACS) are at risk of developing hyponatremia due to a complex interplay 
of pathophysiological mechanisms. Several studies have the association between 
hyponatremia and outcomes in patients with STEMI, but the results have been conflicting. 
Various studies have found that hyponatremia is an independent predictor of mortality and 
morbidity in patients with STEMI.22-23 

In present study the mean Trop-T at admission was significantly higher in the hyponatremia 
group as compared to normonatremia group . However Choi JS et al.24 (2017) and Cordova 
Sanchez A et al.25 (2022) in their study in ACS patients did not find significant differences on 
parameter of Trop-T at admission between hyponatremia group and normonatremia group 
which is in contrast with results of present study. 

In present study the mean CPK-MB at admission was significantly higher in the 
hyponatremia group as compared to normonatremia group. However Choi JS et al.24 (2017) 
and Cordova Sanchez A et al.25 (2022) in their study in ACS patients did not find significant 
differences on parameter of CPK-MB at admission between hypoonatremia group and 
normonatremia group which is in contrast with results of present study. 

In present study the mean Pro-BNP at admission was significantly higher in the 
hyponatremia group as compared to normonatremia group. Mohammed AA et al.26(2010) and 
Cordova Sanchez A et al.25(2022) in their study in ACS patients found significant differences 
on parameter of Pro-BNP at admission between hyponatremia group and normonatremia 
group (Pro-BNP was significantly higher in hyponatremia group than normonatremia group) 
which is consistent with results of present study. 

In present study the mean LVEF at admission was significantly lower in the 
hyponatremia group as compared to normonatremia group. Mohammed AA et al.26 (2010) 
and Cordova Sanchez et al.25 (2022) in their study in ACS patients found that LVEF at 
admission was significantly lower in hyponatremia group than normonatremia group which 
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is consistent with results of present study. However Dai‐Yin Lu et al. 28(2016) in their study 

in ACS patients found that LVEF at admission was not significantly different in 
hyponatremia group and normonatremia group which is in contrast with results of present 
study. 

In present study there was significant association between Killip classification and 
hyponatremia. All the patients of normonatremia group belonged to Killip Classification 
Class I and Class II whereas patients of hyponatremia group belonged to Class II, Class III, 
and Class IV i.e. higher grade of Killip Classification is associated with Hyponatremia. 
Mohammed AA et al.26 (2010) and Aravind, CL et al.27 (2023) in their study in ACS patients 
found that patients with a higher Killip classification at admission were more likely to have 
hyponatremia compared to those with a lower Killip classification which is consistent with 
results of present study. Dai‐Yin Lu et al.28 (2016) in their study in ACS patients found no 
significant association of Killip classification with hyponatremia which is in contrast with 
results of present study. 

Conclusion- Patients with acute coronary syndrome (ACS) who have hyponatremia 
experience significantly higher morbidity and mortality rates, as well as longer hospital 
stays, compared to those with normal sodium levels. The development of hyponatremia at 
admission and within the first 48 hours in acute myocardial infarction (MI) patients is an 
effective determinant of short-term outcomes. Therefore, serum sodium levels can serve as 
a simple and affordable marker to assess the risk status of patients with myocardial 
infarction. However, further studies are needed to investigate the effects of hyponatremia 
as a prognostic marker in patients with acute coronary syndrome (ACS) 
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