ISSN 0973-2063 (online) 0973-8894 (print)
Bioinformation 22(10): 6396-6399 (2026) ©Biomedical Informatics (2026)

OPEN ACCESS GOLD

4709 SS320V N3dO
OPEN ACCESS GOLD

OPEN ACCESS GOLD

BIONIESSCAL & www.bioinformation.net
INFORMATICS Volume 22(10)

Received October 1, 2026; Revised October 31, 2026; Accepted October 31, 2026, Published October 31, 2026

Research Article

DOI: 10.6026 /973206300226396
SJIF 2026 (Scientific Journal Impact Factor for 2026) = 8.478
2022 Impact Factor (2023 Clarivate Inc. release) is 1.9

Declaration on Publication Ethics:

The author’s state that they adhere with COPE guidelines on publishing ethics as described elsewhere at https://publicationethics.org/. The authors
also undertake that they are not associated with any other third party (governmental or non-governmental agencies) linking with any form of
unethical issues connecting to this publication. The authors also declare that they are not withholding any information that is misleading to the
publisher in regard to this article.

Declaration on official E-mail:
The corresponding author declares that lifetime official e-mail from their institution is not available for all authors

License statement:
This is an Open Access article which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly
credited. This is distributed under the terms of the Creative Commons Attribution License

Comments from readers:
Articles published in BIOINFORMATION are open for relevant post publication comments and criticisms, which will be published immediately
linking to the original article without open access charges. Comments should be concise, coherent and critical in less than 1000 words.

Disclaimer:
Bioinformation provides a platform for scholarly communication of data and information to create knowledge in the Biological/Biomedical domain
after adequate peer/editorial reviews and editing entertaining revisions where required. The views and opinions expressed are those of the author(s)
and do not reflect the views or opinions of Bioinformation and (or) its publisher Biomedical Informatics. Biomedical Informatics remains neutral and
allows authors to specify their address and affiliation details including territory where required.
Edited by Vini Mehta
E-mail: vmehta@statsense.in
Citation: Ahirwar et al. Bioinformation 22(10): 6396-6399 (2026)

>

Clinical profile and prognostic significance of
hyponatremia in patients with acute ST-elevation
myocardial infarction

Devendra Ahirwar?, Priyanka Singhl* & Deepak Warkade?

1Department of General Medicine, Bundelkhand Medical College, Sagar, Madhya Pradesh, India; 2Department of General Medicine,
Netaji Subhash Chandra Bose Medical College (NSCBMC), Jabalpur, Madhya Pradesh, India; *Corresponding author

Affiliation URL:
https:/ /www.bmcsagar.edu.in/
https:/ /www.nscbmc.ac.in/

Author contact:
6396



ISSN 0973-2063 (online) 0973-8894 (print)

Bioinformation 22(10): 6396-6399 (2026) ©Biomedical Informatics (2026)

Devendra Ahirwar - E-mail: dev221979@gmail.com
Priyanka Singh - E-mail: shalusingh515.ps66@gmail.com
Deepak Warkade - E-mail: dipak0211@gmail.com

Abstract:

Acute ST-elevation myocardial infarction is frequently complicated by hyponatremia, but its prognostic significance for in-hospital
outcomes requires further evaluation. Therefore, it is of interest to assess the incidence and prognostic value of hyponatremia in 100
patients with acute ST-elevation myocardial infarction by comparing clinical outcomes between hyponatremic and normonatremic
groups. Hyponatremia was present in 57% of patients, with 29% having moderate hyponatremia and was significantly associated
with arrhythmias (73.7% vs. 51.2%; p = 0.024), cardiogenic shock (94.7% vs. 30.2%; p < 0.001), intensive care unit admission (70.2% vs.
23.3%; p < 0.001) and heart failure (63.2% vs. 27.9%; p < 0.001). Increasing severity of hyponatremia was associated with progressively
worse in-hospital outcomes, although the higher mortality observed did not reach statistical significance. Thus, serum sodium is a
simple, inexpensive prognostic marker that can improve early risk stratification and clinical management in acute ST-elevation
myocardial infarction.
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Background:
Cardiovascular diseases (CVDs) are the main cause of death
worldwide, responsible for about 17.9 million deaths each year,
of which almost 85% are caused by ischemic heart disease and
stroke [1-3]. Acute coronary syndromes (ACS) are a significant
fraction of these deaths, with an estimated 7-8 million new cases
annually worldwide [4, 5]. CVDs account for almost 28-31% of
all deaths in India, resulting in more than 2.5-3 million deaths
every year and are seen at a younger age than in western
countries [6]. The in-hospital mortality rate in STEMI patients
was 7.9% and 30-day mortality was 8.6% (higher in resource-
limited settings) [7] reported from the CREATE registry. The
situation is worsened by the high prevalence of risk factors such
as hypertension (=25-30%), diabetes (~10-12%), tobacco use
(=28%) and the growing urbanization [8]. One of the most
common electrolyte disturbances, hyponatremia (serum sodium
<135 mEq/L) occurs in 15-30% of hospitalized patients and up
to 20-25% of patients with acute myocardial infarction [9]. In
STEMI, the neurohormonal activation of the renin-angiotensin-
aldosterone system and non-osmotic release of vasopressin
results in dilutional sodium imbalance [10]. There are several
studies which have demonstrated that hyponatremia is linked to
higher risk of complications, including heart failure,
arrhythmias, cardiogenic shock and mortality, with some studies
reporting a 2-4 folds increase in mortality risk [11]. Current
efforts like STEMI India and regional reperfusion programmes
are underway to enhance early diagnosis and prompt
intervention, but the results are still not satisfactory, especially in
semi-urban and rural areas [12]. Therefore, it is of interest to
evaluate the prevalence of hyponatremia and its association with
clinical outcomes in patients with acute STEMI, which will help
to enhance risk assessment and management in local healthcare
settings.

Materials and Methods:

A cross-sectional observational study was carried out in the
Department of General Medicine of Bundelkhand Medical
College and Hospital, Sagar, Madhya Pradesh, India for two

. S

years from February 2024 to February 2026. One hundre

consecutive patients aged 218 years with acute ST-elevation
myocardial infarction (STEMI) were enrolled in the study.
STEMI was diagnosed based on clinical presentation (typical
chest pain lasting >20 minutes) along with electrocardiographic
evidence of ST-segment elevation in accordance with standard
diagnostic criteria. Patients were consecutively sampled and
informed consent was obtained. People were excluded if they
had a condition that could affect serum sodium levels on its
own, such as known renal failure, diabetes mellitus, liver
disease, adrenal insufficiency, acute gastroenteritis, or
potassium-sparing  diuretics. Demographic and clinical
information at admission was collected, such as age, sex, clinical
symptoms and cardiovascular risk factors. Serum sodium and
other biochemical parameters were measured from blood
samples. Patients were classified as hyponatremic (serum
sodium <135 mEq/L) or normonatremic. Patients were divided
into hyponatremic (serum sodium <135 mEq/L) and
normonatremic groups. In-hospital complications such as
arrhythmias, cardiogenic shock, heart failure, ICU admission
and mortality were monitored in all patients during their
hospital stay. The data were entered into the Microsoft Excel and
analyzed by using the appropriate statistical software. Data for
continuous variables were presented as mean + SD and data for
categorical variables were presented as frequencies and
percentages. Associations between variables were evaluated
using the chi-square test and odds ratios were computed when
appropriate. A p value < 0.05 was deemed as statistically
significant. The study was approved by the Institutional Ethics
Committee before it was started.

Results:

A total of 100 patients with acute ST-elevation myocardial
infarction (STEMI) were included in the study. The majority of
participants were male (62%) compared to females (38%), as
illustrated in Figure 1, indicating a higher prevalence of STEMI
among males in the study population. The descriptive statistics
of continuous variables are presented in Table 1. The mean age
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of the patients was 60.80 * 11.38 years, reflecting predominance
of elderly individuals. The mean serum sodium at admission
was 132.01 + 7.93 mEq/L, indicating a tendency toward
hyponatremia. Other biochemical parameters, including serum
potassium (4.54 + 0.59 mEq/L) and serum creatinine (1.58 + 0.39
mg/dL), were within expected ranges. The average hospital stay
was 7.88 * 2.66 days. Hyponatremia was observed in 57% of
patients, while 43% had normal sodium levels, fulfilling the
objective of assessing prevalence. As shown in Table 2,
hyponatremia was significantly associated with adverse clinical
outcomes. Patients with hyponatremia had higher rates of
arrhythmia (73.7% vs. 51.2%, p=0.024), cardiogenic shock (94.7%
vs. 30.2%, p<0.001), ICU admission (70.2% vs. 23.3%, p<0.001)
and heart failure (63.2% vs. 27.9%, p<0.001) compared to
normonatremic patients. Although mortality was higher in the
hyponatremic group (43.9% vs. 34.9%), this difference was not
statistically significant (p=0.34). Further analysis based on
severity of hyponatremia (Table 3) showed a strong association
with worsening outcomes. Severe hyponatremia was associated
with the highest mortality (94.4%) and heart failure (94.4%),
while mild hyponatremia showed no mortality. All associations
were statistically significant (p<0.001), indicating a clear dose-

Table 3: Association between severity of hyponatremia and clinical outcomes
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response relationship. Comparison of biochemical parameters
(Table 4) revealed significantly lower serum sodium levels and
higher serum creatinine levels in hyponatremic patients
compared to normonatremic patients (p<0.001 and p=0.018,
respectively). No statistically significant differences were
observed in serum potassium, fasting blood sugar, or post-
prandial blood sugar levels.

Table 1: Descriptive statistics of continuous variables

Variable Mean * SD
Age (years) 60.80 £11.38
Chest Pain Duration (min) 182.57 +70.80
Serum Sodium (Admission)  132.01 +7.93
Serum Potassium 4.54 £0.59
Serum Creatinine 1.58 +£0.39
Fasting Blood Sugar (FBS) 107.20 + 20.61
Post-Prandial Blood Sugar 164.90 + 31.62
Hospital Stay (days) 7.88 +2.66

Table 2: Association between hyponatremia and outcomes

Outcome Normonatremia (n=43)  Hyponatremia (n=57)  p-value
Arrhythmia 22 (51.2%) 42 (73.7%) 0.024
Shock 13 (30.2%) 54 (94.7%) <0.001
ICU Admission 10 (23.3%) 40 (70.2%) <0.001
Heart Failure 12 (27.9%) 36 (63.2%) <0.001
Mortality 15 (34.9%) 25 (43.9%) 0.34

Severity of Hyponatremia  Mortality (%)  Shock (%) ICU Admission (%) Arrhythmia (%) Heart Failure (%)
Mild 0 100 100 90 70

Moderate 27.6 93.1 96.6 96.5 82.8

Severe 94.4 94.4 111 100 94.4

p-value <0.001 <0.001 <0.001 <0.001 <0.001

Table 4: Comparison of biochemical parameters between normonatremic and hyponatremic patients

Variable Normonatremia (n = 43), Mean + SD  Hyponatremia (n = 57), Mean * SD  p-value
Serum Sodium (mEq/L) 138.5+3.2 127.4+£58 <0.001
Serum Potassium (mEq/L) 4.48 +0.52 4.59 +0.63 0.312
Serum Creatinine (mg/dL) 1.46 +0.34 1.67 £ 0.41 0.018
Fasting Blood Sugar (mg/dL) 102.5 +18.2 110.8 +21.9 0.072
Post-Prandial Blood Sugar (mg/dL)  158.6 + 28.4 169.8 +33.5 0.089
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Figure 1: Distribution study participants based on gender

Discussion:

In the present study, the prevalence and prognostic value of
hyponatremia in patients with acute STEMI were assessed.
Patients were predominantly male (62%) which is similar to
previous Indian and global studies where males were more

likely to have STEMI, possibly because of increased exposure to
cardiovascular risk factors [12]. The mean age of 60.8 years in
our study is similar to that of the CREATE registry and other
Indian cohorts, where STEMI is seen in the sixth decade of life
[13-15]. The incidence of hyponatremia (57%) was higher than
previously reported studies (16-28%). This higher prevalence
could be due to delayed presentation, severity of the disease and
regional health care disparities. Increased vasopressin release
and RAAS activation are known to cause a dilutional sodium
imbalance in STEMI [16, 17]. Our results show that there is a
significant relationship between hyponatremia and poor clinical
outcomes. Patients with hyponatremia had significantly higher
rates of arrhythmia, cardiogenic shock, admission to the
intensive care unit (ICU) and heart failure. Eliasz et al.
demonstrated that hyponatremia was an independent predictor
of in-hospital mortality and complications [17]. Similarly, Choi et
al. reported that hyponatremia was correlated with reduced EF,
elevated Killip class and mortality [13]. In our study, mortality
was increased in the hyponatremic group but not statistically
significant, perhaps because of the small number of patients.
Importantly, a clear dose-response relationship was found, with
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severe hyponatremia being associated with significantly
increased mortality (94.4%) and complications. Goldberg et al.
similarly showed that hyponatremia was independently
associated with 30-day mortality in 1,047 patients with acute
STEMI, with mortality risk increasing progressively as serum
sodium declined, supporting the dose-response relationship
observed in our study [18]. Recent Indian evidence also supports
the prognostic significance of hyponatremia in STEMI. Kumar et
al. and Bheempallinavya reported hyponatremia in 29% of 100
patients with acute STEMI and found markedly higher 30-day
mortality among patients with admission or severe
hyponatremia. Another Indian study similarly evaluated
hyponatremia as a prognostic marker in acute STEMI,
emphasizing the potential role of serum sodium in predicting
short-term outcomes [19, 20]. Biochemically, hyponatremic
patients had significantly higher serum creatinine levels,
indicative of underlying hemodynamic compromise and renal
dysfunction, all of which are known predictors of poor outcomes
in STEMI [21].

Conclusion:

Hyponatremia occurred in 57% of patients with acute ST-
elevation myocardial infarction and was significantly associated
with arrhythmias, cardiogenic shock, intensive care unit
admission and heart failure. Increasing severity of
hyponatremia showed a clear dose-response relationship with
adverse in-hospital outcomes and was associated with higher
serum creatinine levels, indicating greater disease severity. Thus,
data support routine serum sodium assessment as a simple and
cost-effective tool for early risk stratification and timely
management of patients with acute ST-elevation myocardial
infarction.
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