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Abstract
Background

Hyponatremia is a common electrolyte abnormality in patients with decompensated chronic liver disease and is associated
with severe complications and poor prognosis. This study evaluated the clinical profile and severity of hyponatremia among
hospitalized patients with decompensated chronic liver disease.

Methodology

A hospital-based cross-sectional study was conducted in the Department of Medicine, Pt. J.N.M. Medical College and Dr.
B.R.A.M. Hospital, Raipur, over a period of one year. A total of 198 admitted patients with decompensated chronic liver
disease were included. Clinical history, physical examination findings, laboratory investigations, and serum sodium levels
were recorded. Statistical analysis was performed using SPSS version 26. Continuous variables were expressed as mean *
standard deviation, whereas categorical variables were represented as frequencies and percentages. Chi-square test and
independent t-test were used for analysis. A p-value <0.05 was considered statistically significant.

Results

Among 198 patients, males constituted 74.2% and females 25.8%. The mean age was 51.8+12.6 years. Hyponatremia (<135
mEg/L) was observed in 139 patients (70.2%). Severe hyponatremia (<125 mEg/L) was present in 17.2% of cases. Ascites
(86.4%), jaundice (79.3%), pedal edema (65.7%), hepatic encephalopathy (36.4%), and gastrointestinal bleeding (24.7%)
were the common manifestations. Severe hyponatremia was significantly associated with a higher frequency of hepatic
encephalopathy (p=0.003), spontaneous bacterial peritonitis (p=0.021), and prolonged hospitalization (p=0.001).

Conclusion
Hyponatremia is highly prevalent among patients with decompensated chronic liver disease and correlates with disease
severity and complications. Early identification and correction of sodium imbalance may improve clinical outcomes.

Recommendation

Routine assessment and monitoring of serum sodium should be incorporated into the standard management protocol of
decompensated chronic liver disease patients.
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Background of the study

Chronic liver disease (CLD) is a major cause of morbidity
and mortality worldwide and represents a significant public
health burden. Cirrhosis, which is the end stage of chronic
liver injury, develops secondary to viral hepatitis, alcohol-
related liver disease, non-alcoholic fatty liver disease,
autoimmune disorders, and metabolic diseases (1,2).
Decompensated chronic liver disease is characterized by
complications such as ascites, jaundice, variceal bleeding,
spontaneous bacterial peritonitis, hepatorenal syndrome,
and hepatic encephalopathy, which are associated with poor
prognosis and reduced survival (3).

Hyponatremia is one of the most common electrolyte
abnormalities encountered in patients with advanced liver
disease and has emerged as an important predictor of disease
severity and mortality (4). The development of
hyponatremia in cirrhosis is mainly dilutional and results
from impaired renal free water excretion caused by portal
hypertension and marked splanchnic vasodilatation (5). This
reduction in effective arterial blood volume activates the
renin-angiotensin-aldosterone system and stimulates non-
osmotic release of arginine vasopressin, ultimately leading
to water retention and reduced serum sodium concentration
(6).

Several studies have reported that hyponatremia occurs in
approximately 40-60% of patients with cirrhosis, with a
higher prevalence among hospitalized patients with
decompensated disease (7). Serum sodium concentration
has gained increasing importance as a prognostic marker and
has been incorporated into the MELD-Na score used for
liver transplantation prioritization (8).

Hyponatremia has been associated with refractory ascites,
spontaneous bacterial peritonitis, hepatic encephalopathy,
hepatorenal syndrome, prolonged hospitalization, and
increased mortality (9). Furthermore, reduced serum sodium
levels contribute to cerebral edema and aggravate
neurological dysfunction, thereby increasing the risk of
hepatic encephalopathy (10).

Although numerous international studies have highlighted
the prognostic significance of hyponatremia in cirrhosis,
data from India are relatively limited. Variations in
etiological factors, nutritional status, and healthcare
accessibility necessitate region-specific studies to better
understand the clinical profile and burden of hyponatremia
among Indian patients with decompensated chronic liver
disease (11). Early recognition and timely management of
sodium imbalance may help reduce complications and
improve clinical outcomes in these patients (12).
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Therefore, the present study was undertaken to evaluate the
clinical profile of hyponatremia in patients with
decompensated chronic liver disease admitted to Pt. J.N.M.
Medical College and Dr. B.R.A.M. Hospital, Raipur,
Chhattisgarh.

Methodology

Study design

This hospital-based cross-sectional observational study was
conducted to evaluate the clinical profile of hyponatremia
among patients with decompensated chronic liver disease
(DCLD) admitted to a tertiary care teaching hospital.

Study setting

The study was conducted in the Department of Medicine, Pt.
J.N.M. Medical College and Dr. B.R.A.M. Hospital, Raipur,
Chhattisgarh, India. The institution is a government-funded
tertiary care teaching hospital that provides comprehensive
inpatient and outpatient medical services, emergency and
critical care, intensive care services, diagnostic laboratory
facilities, radiological investigations, and specialty care. It
serves as a major referral center for Raipur city and the
surrounding districts of Chhattisgarh, catering to both urban
and rural populations.

Study duration
The study was conducted over one year, from 1 January
2025 to 31 December 2025.

Study population

The study population comprised adult patients admitted with
decompensated chronic liver disease to the Department of
Medicine during the study period.

Sample size

A total of 198 patients diagnosed with decompensated
chronic liver disease who satisfied the eligibility criteria
were included in the study.

Sampling technique

A consecutive sampling technique was employed. All
eligible patients admitted during the study period who
fulfilled the inclusion criteria and provided written informed
consent were enrolled consecutively until the required
sample size of 198 participants was achieved.
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Eligibility criteria

Inclusion criteria

Participants were included if they:

were aged 18 years or older;

provided written informed consent to participate in the
study;

had a confirmed diagnosis of decompensated chronic liver
disease; and

presented with one or more features of hepatic
decompensation, including ascites, jaundice, hepatic
encephalopathy, variceal bleeding, spontaneous bacterial
peritonitis, or hepatorenal syndrome.

Exclusion criteria

Patients were excluded if they had:
chronic kidney disease;
congestive heart failure;
nephrotic syndrome;
malignancy;

pregnancy;

were receiving dialysis;
acute  gastroenteritis
disturbances;

received hypertonic saline before hospital admission; or
declined to participate in the study.

associated  with  electrolyte

Data collection procedure

After obtaining written informed consent, demographic
characteristics, medical history, clinical findings, and
laboratory investigations were recorded using a structured
and pretested data collection proforma. A detailed physical
examination was performed for each participant. Serum
sodium concentration was measured at admission, and
additional laboratory and radiological investigations were
performed according to standard hospital protocols.

Laboratory investigations
The following investigations were performed:
Hematological investigations
Complete blood count
Hemoglobin

Total leukocyte count

Platelet count

Biochemical investigations
Blood urea

Serum creatinine

Serum sodium

Serum potassium
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Serum bilirubin

Serum albumin

Aspartate aminotransferase (AST)

Alanine aminotransferase (ALT)

Alkaline phosphatase

Prothrombin time

International normalized ratio (INR)
Radiological investigation
Ultrasonography of the abdomen and pelvis
Additional investigations (when clinically indicated)
Ascitic fluid examination

Upper gastrointestinal endoscopy

Operational definitions
Hyponatremia was defined as a
concentration below 135 mEg/L.
Based on serum sodium concentration, participants were
categorized as follows:

Normal: >135 mEq/L

Mild hyponatremia: 130-134 mEq/L

Moderate hyponatremia: 125-129 mEg/L

Severe hyponatremia: <125 mEg/L

Decompensated chronic liver disease was defined as
cirrhosis associated with one or more complications,
including ascites, jaundice, hepatic encephalopathy, variceal
bleeding, spontaneous bacterial peritonitis, or hepatorenal
syndrome.

serum sodium

Outcome measures

Primary outcome

Prevalence and severity of hyponatremia among patients
with decompensated chronic liver disease.

Secondary outcomes

Demographic profile of patients.

Clinical manifestations associated with hyponatremia.
Association between serum sodium categories and
complications of chronic liver disease.

Relationship between serum sodium concentration and
duration of hospital stay.

Quantitative variables

Continuous variables, including age, serum sodium
concentration, and duration of hospital stay, were analyzed
as quantitative variables and expressed as mean + standard
deviation (SD). For comparative analysis, serum sodium
concentration was categorized into normal, mild, moderate,
and severe hyponatremia according to established clinical
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guidelines. These categories were used to evaluate the
relationship between the severity of hyponatremia and
clinical complications.

Measures to Minimize Bias

Selection bias was minimized by consecutively enrolling all
eligible patients during the study period. Standardized
definitions and uniform diagnostic criteria were used
throughout the study. Data were collected using a structured
proforma, and laboratory investigations were performed
according to standard institutional protocols to ensure
consistency and reduce measurement bias.

Statistical analysis

Data were entered into Microsoft Excel and analyzed using
IBM Statistical Package for the Social Sciences (SPSS)
version 26.0 (IBM Corp., Armonk, NY, USA). Continuous
variables were expressed as mean * standard deviation,
while categorical variables were presented as frequencies
and percentages.

Comparisons between categorical variables were performed
using the Chi-square test, while Fisher's exact test was
applied when expected cell frequencies were less than five.
Continuous  variables were compared using the
independent Student's t-test. A one-way analysis of
variance (ANOVA) was used to compare the mean duration
of hospital stay across different serum sodium categories. A
two-tailed p-value <0.05 was considered statistically
significant.
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Ethical considerations

Ethical approval was obtained from the Institutional Ethics
Committee of Pt. J.N.M. Medical College, Raipur,
Chhattisgarh. Written informed consent was obtained from
all participants before enrollment. The study was conducted
in accordance with the ethical principles of the Declaration
of Helsinki.

Results

A total of 198 patients with decompensated chronic liver
disease were included in the present study. The mean age of
the study population was 51.8 £ 12.6 years (range: 21-78
years). Hyponatremia (serum sodium <135 mEg/L) was
observed in 139 patients (70.2%), whereas 59 patients
(29.8%) had normal serum sodium levels.

Demographic characteristics

Table 1 shows the age distribution of study participants. The
majority of patients belonged to the 51-60 years age group
(31.3%), followed by 41-50 years (25.8%). Table 1
presents the age distribution of the 198 study participants.
The largest proportion of patients belonged to the 51-60
years age group (31.3%), followed by the 41-50 years age
group (25.8%). Patients aged <30 years and >70 years each
accounted for only 5.6% of the study population, indicating
that decompensated chronic liver disease predominantly
affected middle-aged adults.

Table 1: Age Distribution of Study Participants (n=198)

Age Group (Years) Frequency Percentage (%0)
<30 11 5.6

31-40 28 14.1

41-50 51 25.8

51-60 62 313

61-70 35 17.7

>70 11 5.6

Total 198 100

Gender distribution
Table 2 depicts gender distribution. Males constituted
74.2% of the study population. Table 2 presents the gender

distribution of the study participants. Males constituted 147
(74.2%) of the patients, whereas females accounted for 51
(25.8%), demonstrating a marked male predominance
among patients with decompensated chronic liver disease.
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Table 2: Gender Distribution (n=198)

Gender Frequency Percentage (%0)
Male 147 74.2
Female 51 25.8
Total 198 100

Distribution According to Serum Sodium
Levels

Hyponatremia was present in 139 (70.2%) patients. Severe
hyponatremia (<125 mEg/L) was found in 34 patients
(17.2%). Table 3 summarizes the severity of hyponatremia

among the study participants. Hyponatremia (serum sodium
<135 mEg/L) was present in 139 (70.2%) patients. Mild
hyponatremia was the most frequent category (33.8%),
followed by moderate (19.2%) and severe hyponatremia
(17.2%). Normal serum sodium levels were observed in 59
(29.8%) patients.

Table 3: Severity of Hyponatremia (n=198)

Serum Sodium Level Frequency Percentage (%0)
Normal (=135 mEq/L) 59 29.8
Mild (130-134 mEq/L) 67 33.8
Moderate (125-129 mEqg/L) 38 19.2
Severe (<125 mEg/L) 34 17.2
Total 198 100

Clinical manifestations

Table 4 demonstrates the frequency of clinical
manifestations. Ascites was the most common presentation
(86.4%), followed by jaundice (79.3%) and pedal edema
(65.7%). Table 4 shows the frequency of clinical

manifestations among patients with decompensated chronic
liver disease. Ascites was the most common clinical feature
(86.4%), followed by jaundice (79.3%), abdominal
distension (75.3%), and pedal edema (65.7%). Hepatic
encephalopathy occurred in 36.4% of patients, while
spontaneous bacterial peritonitis was documented in 16.2%.

Table 4: clinical manifestations among study participants

Clinical Feature Frequency Percentage (%0)
Ascites 171 86.4
Jaundice 157 79.3
Pedal edema 130 65.7
Abdominal distension 149 75.3
Hepatic encephalopathy 72 36.4
Gastrointestinal bleeding 49 24.7
Fever 41 20.7
Spontaneous bacterial peritonitis 32 16.2

Etiology of Chronic Liver Disease

Alcohol-related liver disease was the commonest etiology,
accounting for 47.5% of cases. Table 5 presents the
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47.5% of cases, followed by hepatitis B (18.2%), hepatitis
C (14.1%), and non-alcoholic fatty liver disease (11.1%).

Table 5: Etiology of Chronic Liver Disease

Etiology Frequency Percentage (%)
Alcoholic liver disease 94 475

Hepatitis B 36 18.2

Hepatitis C 28 14.1

NAFLD 22 1.1

Autoimmune liver disease 8 4.0

Others 10 5.1

Total 198 100

Association Between Severity of  with normal serum sodium levels, 18 of 67 (26.9%) patients

Hyponatremia and Hepatic Encephalopathy

As shown in Table 6, severe hyponatremia was significantly
associated with hepatic encephalopathy (y*>=13.24,
p=0.003). Table 6 presents the association between serum
sodium categories and hepatic encephalopathy. Hepatic
encephalopathy was observed in 11 of 59 (18.6%0) patients

with mild hyponatremia, 17 of 38 (44.7%) patients with
moderate hyponatremia, and 26 of 34 (76.5%0) patients with
severe hyponatremia. The frequency of hepatic
encephalopathy increased progressively with worsening
hyponatremia, and the association was statistically
significant (y2 = 13.24, p = 0.003).

Table 6: Association Between Hyponatremia and Hepatic Encephalopathy

Serum Sodium Level Hepatic Encephalopathy Present Absent Total
Normal 11 48 59
Mild 18 49 67
Moderate 17 21 38
Severe 26 8 34
Total 72 126 198

Chi-square = 13.24, p = 0.003 (Statistically Significant)

Association Between Hyponatremia and
Spontaneous Bacterial Peritonitis

Patients with severe hyponatremia showed a significantly
higher incidence of spontaneous bacterial peritonitis
(*=9.62, p=0.021). Table 7 shows the association between
serum sodium levels and spontaneous bacterial peritonitis.

Spontaneous bacterial peritonitis occurred in 5 of 59 (8.5%6)
patients with normal serum sodium, 8 of 67 (11.9%) with
mild hyponatremia, 7 of 38 (18.4%) with moderate
hyponatremia, and 12 of 34 (35.3%) with severe
hyponatremia. The incidence increased with increasing
severity of hyponatremia, and this association was
statistically significant (x> = 9.62, p = 0.021).
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Table 7: Association Between Hyponatremia and SBP

Serum Sodium Level SBP Present SBP Absent Total
Normal 5 54 59
Mild 8 59 67
Moderate 7 31 38
Severe 12 22 34
Total 32 166 198

Chi-square = 9.62, p = 0.021 (Statistically Significant)

Duration of Hospital Stay

The mean duration of hospitalization was 8.4 + 3.2 days.
Patients with severe hyponatremia had significantly longer
hospital stay (11.3 + 3.8 days) compared with patients
having normal serum sodium (6.2 £ 2.1 days) (t=7.86, p =
0.001). Table 8 compares the duration of hospital stay
according to serum sodium levels. The mean hospital stay

increased progressively with worsening hyponatremia, from
6.2 £ 2.1 days in patients with normal serum sodium to 11.3
+ 3.8 days in those with severe hyponatremia. The
difference among the four groups was statistically
significant (ANOVA F = 16.74, p = 0.001), indicating that
severe hyponatremia was associated with prolonged
hospitalization.

Table 8: Mean Hospital Stay According to Serum Sodium Level

Serum Sodium Level Mean Hospital Stay (Days) SD
Normal 6.2 2.1
Mild 7.4 2.8
Moderate 9.6 3.1
Severe 11.3 3.8

ANOVA F-value = 16.74, p = 0.001 (Highly Significant)

The present study demonstrated a high prevalence of
hyponatremia among patients with decompensated chronic
liver disease. Ascites and jaundice were the commonest
clinical manifestations. Severe hyponatremia was
significantly associated with hepatic encephalopathy,
spontaneous  bacterial  peritonitis, and  prolonged
hospitalization, suggesting that serum sodium concentration
serves as an important indicator of disease severity and
adverse clinical outcomes.

Discussion

The present hospital-based cross-sectional study evaluated
the clinical profile of hyponatremia in 198 patients with
decompensated chronic liver disease. The principal finding
was that 70.2% of patients had hyponatremia, indicating
that sodium imbalance is highly prevalent in patients with
advanced liver disease. In addition, severe hyponatremia
was significantly associated with hepatic encephalopathy (2
= 13.24, p = 0.003), spontaneous bacterial peritonitis (x> =

9.62, p = 0.021), and prolonged hospital stay (F = 16.74, p
= 0.001), suggesting that worsening hyponatremia is
associated with greater disease severity and poorer clinical
outcomes (13).

The high prevalence of hyponatremia observed in the
present study can be explained by the pathophysiological
changes associated with decompensated cirrhosis.
Progressive  portal  hypertension and  splanchnic
vasodilatation reduce the effective arterial blood volume,
resulting in activation of the renin-angiotensin-aldosterone
system and non-osmotic release of arginine vasopressin.
Consequently, excessive water retention leads to dilutional
hyponatremia. Similar observations have been reported by
Ginés et al. and Bernardi et al., who identified hyponatremia
as one of the most frequent electrolyte abnormalities in
advanced cirrhosis (14).

The majority of participants were middle-aged adults (mean
age 51.8 + 12.6 years), and males accounted for 74.2% of
the study population. This demographic profile is
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comparable with previous studies by Borroni et al. and
Moreau et al. The predominance of male patients is likely
attributable to the higher prevalence of alcohol-related liver
disease among men in many populations (15-17).
Alcohol-related liver disease was the leading etiology,
accounting for 47.5% of cases. This finding is consistent
with previous reports demonstrating alcohol as one of the
most common causes of cirrhosis worldwide. The high
proportion observed in the present study may reflect
regional differences in alcohol consumption patterns and the
referral nature of the study center.

Ascites (86.4%) and jaundice (79.3%) were the most
frequent clinical manifestations. These findings are
consistent with studies by Runyon and D'Amico et al., which
reported that portal hypertension, sodium retention, and
impaired hepatic synthetic function contribute to fluid
accumulation and jaundice in patients with decompensated
cirrhosis (18-21).

A significant association was observed between severe
hyponatremia and hepatic encephalopathy. The frequency of
hepatic encephalopathy increased progressively from
18.6% among patients with normal serum sodium to 76.5%
among those with severe hyponatremia. This finding
supports previous reports by Cordoba et al. and Guevara et
al., who demonstrated that hyponatremia contributes to
cerebral edema and increases susceptibility to hepatic
encephalopathy. Reduced serum sodium lowers plasma
osmolality, facilitating astrocyte swelling and worsening
neurological dysfunction.

Similarly, spontaneous bacterial peritonitis occurred more
frequently in patients with severe hyponatremia (35.3%)
than in those with normal serum sodium (8.5%).
Comparable findings have been reported by Ginés and
Cérdenas, suggesting that severe hyponatremia reflects
advanced circulatory dysfunction and immune impairment,
thereby predisposing patients to infectious complications.
Another important finding was the progressive increase in
hospital stay with worsening hyponatremia. Patients with
severe hyponatremia required a mean hospitalization of 11.3
+ 3.8 days, compared with 6.2 + 2.1 days among patients
with normal serum sodium levels. This observation
indicates that hyponatremia is associated with increased
disease complexity, greater need for supportive care, and
delayed recovery (22-25).

Overall, the findings of the present study demonstrate that
hyponatremia is not merely a laboratory abnormality but an
important clinical marker of disease severity in
decompensated chronic liver disease. Routine assessment of
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serum sodium may facilitate early identification of high-risk
patients, improve clinical decision-making, and enable
timely interventions to reduce complications.

Generalizability

The findings of this study are primarily applicable to adult
patients with decompensated chronic liver disease receiving
treatment at tertiary care hospitals similar to the study
setting. Because the hospital serves as a major referral center
for both urban and rural populations, the results are likely to
be relevant to comparable healthcare institutions across
India. However, caution should be exercised when
generalizing these findings to primary care settings,
community-based populations, or healthcare systems with
different patient characteristics and management practices.

Conclusion

The present cross-sectional study demonstrated that
hyponatremia is a common electrolyte abnormality among
patients with decompensated chronic liver disease, with an
overall prevalence of 70.2%. Ascites and jaundice were the
most frequent clinical manifestations, while alcohol-related
liver disease was the predominant etiology. Severe
hyponatremia was significantly associated with hepatic
encephalopathy, spontaneous bacterial peritonitis, and
prolonged hospital stay. Thus, serum sodium concentration
serves as an important indicator of disease severity and
prognosis. Early identification and timely management of
hyponatremia may contribute to improved clinical outcomes
and reduced morbidity in patients with decompensated
chronic liver disease.

Limitations

The present study has several limitations. First, the cross-
sectional design precludes establishing a causal relationship
between hyponatremia and adverse clinical outcomes.
Second, the study was conducted at a single tertiary care
center, which may limit the generalizability of the findings.
Third, long-term clinical outcomes, including mortality and
readmissions, were not evaluated because participants were
not followed beyond hospitalization. Finally, serial
measurements of serum sodium were not performed,
limiting the assessment of changes in sodium concentration
during the course of treatment.
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