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ABSTRACT

Background: Hyponatremia is a frequent electrolyte disturbance in patients with chronic liver disease (CLD) and is
considered a marker of advanced disease and poor prognosis. It results primarily from circulatory dysfunction and
impaired free water excretion in cirrhosis. Despite its clinical significance, the incidence and impact of
hyponatremia on disease severity and outcomes require further evaluation in the Indian population.

Aim: To determine the incidence of hyponatremia in patients with chronic liver disease and to assess its correlation
with disease severity, complications, and clinical outcomes.

Materials and Methods: This hospital-based cross-sectional observational study was conducted in the Department
of Medicine at a tertiary care center and included 80 patients diagnosed with chronic liver disease. Patients were
evaluated clinically and with laboratory investigations including serum sodium, liver function tests, and renal
parameters. Disease severity was assessed using Child-Pugh and MELD/MELD-Na scores. Hyponatremia was
classified as mild, moderate, or severe based on serum sodium levels. Statistical analysis was performed using
ANOVA and Chi-square tests, with p<0.05 considered significant.

Results: Hyponatremia was observed in 48.75% of patients, with moderate hyponatremia being the most common
(26.25%). Alcohol was the predominant etiology (56.25%). A significant association was found between
hyponatremia and disease severity, with mean MELD scores increasing from 15.66 in normonatremic patients to
25.60 in severe hyponatremia (p=0.0021), and MELD-Na scores from 16.37 to 32.00 (p<0.0001). Patients with
moderate and severe hyponatremia had higher incidences of complications such as ascites, hepatic encephalopathy,
and acute kidney injury. A trend toward higher grades of esophageal varices was also observed with worsening
hyponatremia. The duration of hospital stay increased significantly with decreasing sodium levels (p=0.0006).
Mortality was markedly higher in patients with severe hyponatremia (80%) compared to normonatremic patients
(2.4%) (p<0.0001).

Conclusion: Hyponatremia is highly prevalent in patients with chronic liver disease and shows a strong correlation
with disease severity, complications, and mortality. It serves as an important, cost-effective prognostic marker and
should be routinely assessed in clinical practice for risk stratification and management of CLD patients.
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INTRODUCTION

Liver diseases encompass a broad spectrum of
pathological conditions characterized by hepatocyte
injury, inflammatory cell infiltration, and hepatic
stellate cell (HSC) activation, ultimately resulting in
structural distortion and functional impairment of the

liver[1,2]. Globally, liver disease remains a major
contributor to mortality, being responsible for nearly 2
million deaths per year and accounting for
approximately 4% of total global mortality.[3]
According to the Global Burden of Disease 2019 study,
1.26 million deaths were attributed to cirrhosis and
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chronic liver diseases in 2019, reflecting a 13%
increase since 1990.[4] Notably, the sharpest rise in
chronic liver disease (CLD)-related mortality has been
reported in low- and lower-middle-income countries
across Asia and Africa, where evolving demographic
and epidemiological trends contribute to increasing
disease burden.[5,6]India alone accounts for an
estimated 18.3% of global liver-related deaths,
positioning it as a critical epicenter of this growing
health challenge.[6]

Acute liver diseases are frequently linked to
hepatotropic viral infections, with drug-induced liver
injury (DILI) emerging as an increasingly significant
global cause. In contrast, chronic liver diseases
primarily stem from prolonged alcohol consumption,
hepatitis B (HBV) and hepatitis C (HCV) infections,
and rising occurrences of metabolic dysfunction-
associated steatotic liver disease (MASLD).[7]

The progression to advanced disease states
such as cirrthosis and hepatocellular carcinoma
significantly  increases  global morbidity and
mortality.[3] Chronic liver disease is defined as
progressive hepatic functional deterioration persisting
for over six months, involving impaired protein
synthesis, detoxification, metabolism, and bile
secretion.  Persistent cycles of inflammation,
destruction, and regeneration of hepatic parenchyma
lead to fibrosis and ultimately cirrhosis, resulting in
nodular transformation, vascular remodeling, neo-
angiogenesis, and extracellular matrix deposition.[8]

Inflammation and oxidative stress play central
roles in CLD pathogenesis across conditions including
alcoholic liver disease (ALD), non-alcoholic fatty liver
discase (NAFLD), and hepatocellular carcinoma
(HCC).[9] Several signaling pathways, particularly
Toll-like receptor (TLR), nuclear factor-xB (NF-kB),
and heme oxygenase-1 (HO-1), are implicated in these
processes. The dysregulated lipid metabolism further
also contributes to oxidative stress and inflammatory
injury.[10]

Liver cirrhosis is frequently complicated by
refractory  ascites,  hypotension, and  severe
hyponatremia. This occurs due to portal hypertension-
induced vascular dysregulation, impaired
responsiveness to vasoactive mediators, and also
reduced renal clearance of solute-free water.[11]

Hyponatremia is one of the most common and
clinically significant complications in cirrhotic patients,
strongly associated with impaired water excretion and
increased mortality risk.[12] Hyponatremia is classified
according to the serum sodium concentration, with
levels of 130-134 mEq/L considered mild, 125-129

mEqg/L regarded as moderate and values below 125
mEq/L defined as severe.[13] Its frequency and severity
increase as cirrhosis progresses.[14] Approximately
57% of hospitalized and 40% of ambulatory CLD
patients experience hyponatremia, underlining its high
prevalence and strong association with disease
severity.[15] This necessitates rigorous monitoring as
well as management of sodium levels to prevent life-
threatening outcomes.

Despite its clinical relevance, the correlation
between serum sodium levels and outcomes in cirrhosis
remains inadequately characterized in many regions,
including India. Hyponatremia commonly develops
secondary to increased extracellular fluid volume,
although hypovolemic hyponatremia may occur with
diuretic therapy or gastrointestinal losses.[16] Cirrhosis
causes reduced effective arterial blood volume despite
total body water expansion due to excessive
vasodilators such as nitric oxide, endotoxins, substance
P, and endogenous cannabinoids.[17] These processes
activate the renin—angiotensin—aldosterone system and
stimulate antidiuretic hormone (ADH)-mediated water
retention in the collecting tubules while increasing
sodium reabsorption proximally and excretion
distally.[18] In cirrhotic patients with ascites, non-
osmotic ADH release becomes dominant, resulting in
impaired water clearance and dilutional
hyponatremia.[19]

Hyponatremia has also been associated with
hepatic encephalopathy (HE), potentially due to
osmotic shifts causing astrocyte swelling. Patients with
hyponatremia are reportedly eight times more prone to
develop HE, with severity correlating with higher HE
grades. Recent studies suggest hyponatremia as a
significant prognostic indicator in chronic liver
disease.[20]

The systematic evaluation of the incidence of
hyponatremia and its correlation with disease severity
and outcomes in chronic liver disease patients is
essential, particularly in the Indian context where data
remain limited. This study aims to investigate the
incidence of hyponatremia in chronic liver disease
patients, examine its correlation with disease severity,
and assess hyponatremia-associated morbidity and
mortality among hospitalized patients.
METHODOLOGY
Study design and setting
This hospital-based cross-sectional observational study
was conducted in the Department of Medicine at
Gandhi Medical College and its associated Hamidia
Hospital, Bhopal, Madhya Pradesh. The study was
carried out over a period of 18 months after obtaining
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institutional approval. The tertiary care center caters to
a large number of patients with chronic liver disease,
providing an appropriate setting for evaluating the
incidence and clinical significance of hyponatremia.
Ethical considerations

Written informed consent was obtained from all
patients or their legally authorized representatives
before enrolment. Confidentiality of patient information
was strictly maintained throughout the study.
Participation was voluntary, and no additional
intervention beyond routine clinical evaluation and
standard management was introduced as part of the
study protocol.

Study population

The study included adult patients diagnosed with
chronic liver disease who were admitted to or attended
the Department of Medicine during the study period.
Patients with or without hyponatremia were included.
Patients with congestive heart failure, chronic kidney
disease, recent use of diuretics, or non-cirrhotic portal
hypertension were excluded. All eligible patients
fulfilling the inclusion criteria were
consecutively.

Sample size and sampling

A total of 80 patients with chronic liver disease were
included in the study. Consecutive sampling technique

enrolled

was employed, wherein all eligible patients presenting
during the study period were included until the desired
sample size was achieved.

Data collection

Data were collected using a predesigned structured
proforma. Information regarding demographic profile
(age, sex), clinical history, probable etiology of liver
disease (alcohol, viral, metabolic), duration of illness,
and associated symptoms was recorded. Detailed
clinical examination was performed in each patient,
including assessment of pallor, icterus, ascites, hepatic
encephalopathy, and other complications.

Laboratory investigations included serum sodium, liver
function tests (bilirubin, transaminases, albumin), renal
function tests (serum wurea and creatinine), and
coagulation profile (INR). Relevant investigations such
as viral markers (HBsAg, Anti-HCV) were also
performed where indicated.

Diagnostic grouping and severity assessment

Patients were categorized based on serum sodium levels
into normal, mild, moderate, and severe hyponatremia.
Disease severity was assessed using standard scoring
systems including the Child-Pugh score, Model for
End-Stage Liver Disease (MELD) score, and MELD-
Na score. Complications such as ascites, hepatic
encephalopathy, acute kidney injury, and esophageal

varices were evaluated and recorded. Patients were also
assessed for outcomes including duration of hospital
stay and mortality.

Statistical analysis

Data were entered in Microsoft Excel and analyzed
using appropriate statistical software. Continuous
variables were expressed as mean and standard
deviation, while categorical variables were presented as
frequency and percentage. One-way Analysis of
Variance (ANOVA) was used to compare means across
groups, and the Chi-square test was used to assess
associations between categorical variables. A p value of
less than 0.05 was considered statistically significant.
RESULT

Baseline Characteristics and Etiology

A total of 80 patients with chronic liver disease were
included in the present study. The age distribution
showed that the largest proportion of patients belonged
to the 3140 years age group (31.25%), followed by
41-50 years (25.00%) and 51-60 years (20.00%), while
only a small fraction (2.50%) were above 70 years of
age. The study population demonstrated a clear male
predominance, with males constituting 77.50% of
cases(Table 1).

In terms of etiology, alcohol-related liver
disease emerged as the most common cause, accounting
for 56.25% of patients. Viral causes included hepatitis
B (22.50%) and hepatitis C (8.75%), while metabolic
dysfunction-associated steatotic liver disease (MASLD)
was identified in 8.75% of cases. In 3.75% of patients,
no definitive etiology could be established. These
findings indicate that alcohol remains the leading
contributor to chronic liver disease in this cohort.
Hyponatremia and Disease Severity

Hyponatremia was identified in 48.75% of
patients. Among these, moderate hyponatremia was the
most frequent category (26.25%), followed by mild
(16.25%) and severe (6.25%) hyponatremia, whereas
51.25% of patients had normal serum sodium
levels(Table 2).

Assessment of disease severity revealed that
the majority of patients (62.50%) were classified as
Child-Pugh Class C, indicating advanced liver disease,
while 37.50% belonged to Class B. Ascites was present
in 91.25% of patients, reflecting a high prevalence of
decompensated cirrhosis in the study population.
Hepatic encephalopathy was observed in 37.50% of
cases, and acute kidney injury (AKI) was present in
23.75% of patients, underscoring the substantial burden
of complications associated with chronic liver disease.
Table 1: Baseline characteristics and etiology of
study population (n = 80)

1JDDT, Volume 16 Issue 32s, 2026

Page 502



Incidence of Hyponatremia in Chronic Liver Disease Patient and Correlation with Severity of the
Disease

Variable Frequency | Percentage
(%)
Age group
(years)
20-30 3 3.75
3140 25 31.25
41-50 20 25.00
51-60 16 20.00
61-70 14 17.50
>70 2 2.50
Sex
Male 62 77.50
Female 18 22.50
Etiology of CLD
Alcohol-related 45 56.25
HBV-related 18 22.50
HCV-related 7 8.75
MASLD 7 8.75
Unknown 3 3.75

Comparison of Clinical, Laboratory, and Outcome
Parameters

Comparative analysis across hyponatremia
severity groups demonstrated several significant
associations. The mean age did not differ significantly
among groups (p=0.9786), suggesting comparable
baseline demographic characteristics(Table 3).Systolic
blood pressure showed a statistically significant
variation (p=0.0462), with relatively lower values
observed in patients with
Hemoglobin levels also

severe hyponatremia.
differed significantly
(p=0.0224), with the lowest mean values recorded in
the severe hyponatremia group.Renal function
parameters exhibited a progressive deterioration with
increasing severity of hyponatremia. Serum creatinine
levels increased significantly from 1.04 + 0.45 mg/dL
in normonatremic patients to 2.10 + 2.15 mg/dL in
those with severe hyponatremia (p=0.0035), indicating
a higher prevalence of renal dysfunction in this
group.Markers of liver disease severity showed a strong
correlation with serum sodium levels. The mean MELD
score increased significantly from 15.66 in the normal
group to 25.60 in the severe hyponatremia group
(p=0.0021).  Similarly, the MELD-Na score
demonstrated a marked increase from 16.37 to 32.00
(p<0.0001), highlighting the close association between
hyponatremia and advanced liver dysfunction.The
duration of hospital stay increased significantly with
worsening hyponatremia (p=0.0006), rising from a
mean of 5.49 days in normonatremic patients to 9.80
days in those with severe hyponatremia.A significant
association was also observed between hyponatremia

severity and mortality (p<0.0001). Mortality rates
increased markedly from 2.4% in the normal group to
28.6% in the moderate group and 80.0% in the severe
hyponatremia group, indicating a strong relationship
between low serum sodium levels and adverse clinical
outcomes.

Table 2: Distribution of hyponatremia and disease
severity parameters

Variable Frequency | Percentage
(%)

Hyponatremia

Normal 41 51.25

Mild 13 16.25

Moderate 21 26.25

Severe 5 6.25

Child-Pugh class

Class B 30 37.50

Class C 50 62.50

Ascites

Present 73 91.25

Absent 7 8.75

Hepatic

encephalopathy

Absent 50 62.50

Present 30 37.50

AKI

Present 19 23.75

Absent 61 76.25

Table 3: Comparison of outcomes and severity
scores according to hyponatremia

Paramet | Norm | Mild | Moder | Seve | p
er al (n=1 | ate re value
(n=41 | 3) m=21) | (n=5
) )

Age 48.22 | 48.3 | 4738 £ | 46.0 | 0.9786
(years) + 8 £ |12.46 0 =+
13.00 | 12.2 11.4
6 2
SBP 109.2 | 118. | 114.95 | 104. | 0.0462
(mmHg) |7 +£]46 £|£12.85 |00 £ |*
11.49 | 14.6 16.7
3 3
Hemoglo | 798+ | 838 | 9.78 + | 6.40 | 0.0224
bin 2.38 + 2.60 + *
(g/dL) 2.70 3.65
Serum 1.04+ | 1.10 | 1.99 £ |2.10 | 0.0035
creatinin | 0.45 + 1.66 + *
e 0.33 2.15
(mg/dL)
MELD 15.66 | 17.1 | 21.86 = | 25.6 | 0.0021
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score +573 15 +£19.85 0 +|*
6.73 5.86
MELD- 16.37 | 19.4 | 25.76 + | 32.0 | <0.000
Nascore | £5.72 |6 =+ |10.30 0 +|1*
7.31 4.06
Hospital | 549+ | 546 | 7.14 +|9.80 | 0.0006
stay 1.98 + 3.32 + *
(days) 1.90 1.92
Mortality | 2.4 0.0 28.6 80.0 | <0.000
(%) 1*

*Values expressed as mean + SD
p <0.05 considered statistically significant.
DISCUSSION
The present study evaluated the incidence of
hyponatremia in patients with chronic liver disease
(CLD) and its relationship with disease severity,
complications, and clinical outcomes. The findings
highlight the significant role of hyponatremia as a
prognostic marker and are consistent with previously
published literature.

In this study, hyponatremia was observed in
48.75% of patients, with moderate hyponatremia being
the most common. This prevalence is comparable to
earlier studies reporting hyponatremia in approximately
20-50% of cirrhotic patients [21]. Similar findings
were reported by Reddy and Madhuri et al., who
observed hyponatremia in 53% of patients with
cirrhosis [22].0Other regional studies have reported
comparable prevalence rates of around 49% [23]. while
more recent data have shown rates ranging from 36% to
over 60% in hospitalized patients with decompensated
liver disease [21].. These variations may be attributed
to differences in disease stage, patient population, and
sodium cut-off values. The relatively high incidence in
the present study likely reflects the predominance of
advanced liver disease, as most patients belonged to
Child-Pugh Class C.
The study population predominantly comprised middle-
aged males, which is consistent with previous studies
highlighting higher exposure to risk factors such as
alcohol among males. Alcohol-related liver disease was
the most common etiology (56.25%), followed by viral
causes. This finding aligns with earlier Indian studies
and large multicentric data, which identify alcohol as a
leading cause of cirrhosis, particularly in
decompensated cases [22,24].The presence of MASLD
cases also reflects the evolving epidemiological trend
toward metabolic risk factors.
A key finding of this study is the significant association
between hyponatremia and disease severity. Patients
with lower serum sodium levels demonstrated higher
Child-Pugh, MELD, and MELD-Na scores. This

observation is consistent with previous evidence
indicating that hyponatremia correlates with advanced
hepatic dysfunction and portal hypertension. The
incorporation of serum sodium into the MELD-Na
score has been shown to improve prognostic accuracy
for mortality [25]. which is supported by the highly
significant association observed in the present study
(p<0.0001). Recent studies have also demonstrated a
strong inverse correlation between serum sodium levels
and disease severity scores [26,27]. further reinforcing
these findings.
Ascites was highly prevalent in the present study,
although its association with hyponatremia severity was
not statistically significant. However, previous studies
have demonstrated that hyponatremia is closely linked
with circulatory dysfunction and refractory ascites.
Similarly, hepatic encephalopathy was more frequent in
patients with moderate and severe hyponatremia,
although statistical significance was not achieved,
likely due to the limited sample size. Prior studies have
identified hyponatremia as an independent risk factor
for hepatic encephalopathy through mechanisms
involving astrocyte swelling and cerebral edema[28].
A trend toward higher grades of esophageal varices
with worsening hyponatremia was also observed. This
is supported by previous studies demonstrating that
hyponatremia reflects advanced portal hypertension and
is associated with complications such as varices [29].
Although not statistically significant, the observed trend
is clinically relevant.
Hyponatremia and Renal Dysfunction
A significant association was observed between
hyponatremia and acute kidney injury (AKI), with
higher prevalence in moderate and severe hyponatremia
groups (p=0.0125). This finding is consistent with
earlier studies demonstrating that hyponatremia reflects
severe circulatory dysfunction and reduced renal
perfusion, predisposing patients to renal impairment
and hepatorenal syndrome [30].
Hyponatremia and Laboratory Parameters

The present study demonstrated that
worsening hyponatremia was associated with increased
serum urea and creatinine levels and lower hemoglobin
levels. These findings suggest that hyponatremia is
associated with multi-organ dysfunction, particularly
renal impairment, as reported in previous studies [31].
One of the most important findings of this study is the
strong association between hyponatremia and mortality.
Mortality increased progressively with worsening
hyponatremia, reaching 80% in the severe group
(p<0.0001). This finding is consistent with multiple
studies that have identified hyponatremia as an
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independent predictor of mortality in cirrhosis [28].
Recent studies have also confirmed that hyponatremia
significantly predicts mortality in decompensated liver
disease [32], with reported mortality rates increasing in
parallel with the severity of sodium derangement.

The duration of hospital stay increased significantly
with worsening hyponatremia (p=0.0006), indicating a
higher burden of disease and complications. Similar
findings have been reported in previous studies, where
hyponatremia was associated with  prolonged
hospitalization and increased healthcare utilization
[33,34].

Overall, the findings of the present study strongly
support the role of hyponatremia as a reliable and
clinically relevant prognostic marker in chronic liver
disecase. Hyponatremia reflects advanced circulatory
dysfunction and is associated with increased disease
severity, higher complication rates, prolonged
hospitalization, and increased mortality. These
observations emphasize the importance of routine
monitoring and early management of serum sodium
levels in patients with chronic liver disease.
CONCLUSION

Hyponatremia is a common and clinically significant
finding in patients with chronic liver disease, observed
in nearly half of the study population. It demonstrates a
strong correlation with disease severity, as evidenced
by higher Child-Pugh, MELD, and MELD-Na scores.
Increasing severity of hyponatremia is associated with
adverse outcomes, including renal dysfunction,
prolonged hospitalization, and markedly increased
mortality. Although some complications did not show
statistical ~significance, consistent clinical trends
suggest that hyponatremia reflects advanced disease
and circulatory dysfunction. Serum sodium, therefore,
serves as a simple, cost-effective prognostic marker and
should be routinely assessed for risk stratification and
management of patients with chronic liver disease.
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