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A B S T R A C T 

Background: Serum sodium levels have been recognized as a prognostic marker in 

chronic liver disease, particularly in decompensated cirrhosis. This study aimed to 
investigate the association between serum sodium levels and clinical outcomes in 

patients with chronic decompensated cirrhosis.Methods: A prospective observational 

study was conducted on 90 patients with chronic decompensated cirrhosis. Serum 

sodium levels were measured, and patients were categorized into four groups: <125 

mEq/L, 125-129 mEq/L, 130-134 mEq/L, and ≥135 mEq/L. The relationship between 

serum sodium levels and various clinical parameters, complications, mortality, hospital 

stay, and ICU requirement was analyzed. Results: The majority of patients (57.8%) 

were in the age group of 40-59 years, and males constituted 82.2% of the study 

population. Serum sodium levels showed a significant inverse correlation with Child-

Pugh scores (r=-0.723, p<0.001) and MELD scores (r=-0.739, p<0.001). Patients with 

lower serum sodium levels had a significantly higher prevalence of complications, 
including hepatorenal syndrome (18.8% in patients with serum sodium <125 mEq/L), 

spontaneous bacterial peritonitis (12.5%), hepatic encephalopathy (68.8%), and 

coagulopathy (81.3%). Lower serum sodium levels were also associated with increased 

mortality, prolonged hospital stay, and higher ICU requirement (p<0.001). Conclusion: 

Serum sodium is a valuable prognostic marker in patients with chronic decompensated 

cirrhosis. Lower serum sodium levels are associated with more advanced liver disease, 

higher prevalence of complications, increased mortality, prolonged hospital stay, and 

higher ICU requirement. Incorporating serum sodium levels into the assessment and 

management of these patients can aid in risk stratification and treatment decisions. 

Keywords: Serum sodium, hyponatremia, decompensated cirrhosis, prognostic marker, 

liver disease. 

 

INTRODUCTION 

Chronic liver disease is a major global health concern, with cirrhosis representing the end-stage of various 

etiologies, including alcohol abuse, viral hepatitis, and non-alcoholic fatty liver disease [1]. Decompensated cirrhosis, 

characterized by the development of complications such as ascites, hepatic encephalopathy, and variceal bleeding, is 

associated with significant morbidity and mortality [2]. Accurate prognostic markers are crucial for assessing disease 

severity, predicting outcomes, and guiding treatment decisions in patients with decompensated cirrhosis. 

 
Serum sodium levels have emerged as a promising prognostic marker in chronic liver disease, particularly in 

decompensated cirrhosis [3]. Hyponatremia, defined as a serum sodium concentration below 135 mmol/L, is a common 

electrolyte disturbance in patients with advanced liver disease [4]. The pathogenesis of hyponatremia in cirrhosis is 

multifactorial, involving a complex interplay between portal hypertension, neurohormonal activation, and renal 

dysfunction [5]. 
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The prevalence of hyponatremia in patients with cirrhosis ranges from 22% to 50%, with increasing frequency 

as the disease progresses [6]. Hyponatremia has been associated with a wide range of adverse outcomes in cirrhosis, 

including increased risk of hepatic encephalopathy, refractory ascites, hepatorenal syndrome, and mortality [7]. 

 
The Model for End-Stage Liver Disease (MELD) score, which incorporates serum bilirubin, creatinine, and 

international normalized ratio (INR), has been widely adopted as a prognostic tool for assessing the severity of liver 

disease and prioritizing patients for liver transplantation [8]. However, the MELD score does not account for 

hyponatremia, which has been recognized as an independent predictor of mortality in patients with cirrhosis [9]. 

 

To address this limitation, the incorporation of serum sodium into the MELD score (MELD-Na) has been 

proposed to improve its prognostic accuracy [10]. Several studies have demonstrated the superiority of MELD-Na over 

the conventional MELD score in predicting mortality and other clinical outcomes in patients with decompensated 

cirrhosis [3, 7]. 

 

Serum sodium levels have emerged as a valuable prognostic marker in patients with chronic decompensated 

cirrhosis of the liver. Hyponatremia is associated with increased morbidity and mortality, and its severity correlates with 
the degree of liver dysfunction and cirrhosis-related complications. The incorporation of serum sodium into the MELD 

score has been shown to improve its prognostic accuracy, providing a more comprehensive assessment of disease 

severity. Monitoring serum sodium levels in patients with decompensated cirrhosis may aid in risk stratification, guiding 

treatment decisions, and improving patient outcomes. 

 

Aims and Objectives 

The primary aim of this study was to investigate the correlation between serum sodium levels and the Model for 

End-Stage Liver Disease (MELD) scores in patients with chronic decompensated cirrhosis of the liver. The secondary 

objectives were to compare serum sodium levels between patients with MELD scores < 20 and ≥ 20, and to assess the 

potential of serum sodium as a prognostic marker in the management of patients with decompensated cirrhosis. 

 

Materials and Methods 

Study Design and Setting 

A prospective observational study was conducted at a tertiary care center from September 2021 to August 2022. 

The study protocol was approved by the institutional ethics committee, and informed consent was obtained from all 

participants or their legal representatives. 

 

Study Population 

The study included 90 patients diagnosed with chronic decompensated cirrhosis of the liver. The diagnosis of 

cirrhosis was based on a combination of clinical, biochemical, and radiological findings. Patients were recruited from the 

outpatient and inpatient departments of the hospital. 

 

Inclusion and Exclusion Criteria 
The inclusion criteria for the study were as follows: (1) patients aged 18 years or above, (2) diagnosed with 

chronic decompensated cirrhosis of the liver, and (3) willingness to participate in the study. Patients were excluded if 

they had any of the following conditions: (1) acute liver failure, (2) hepatocellular carcinoma, (3) prior liver 

transplantation, (4) significant comorbidities such as severe cardiovascular disease or advanced renal failure, or (5) 

inability to provide informed consent. 

 

Sample Size Calculation 

The sample size was calculated using a correlation coefficient of 0.3, a significance level of 0.05, and a power of 

80%. Considering a 10% dropout rate, a minimum of 90 patients were required for the study. 

 

Data Collection 
Demographic and clinical data were collected from each patient, including age, sex, etiology of liver disease, 

and presence of cirrhosis-related complications such as ascites, hepatic encephalopathy, and variceal bleeding. Serum 

sodium levels and other relevant laboratory parameters, including serum bilirubin, creatinine, and international 

normalized ratio (INR), were measured at the time of enrollment. 

 

MELD Score Calculation 

The MELD score was calculated using the following formula: MELD = 3.78 × ln[serum bilirubin (mg/dL)] + 

11.2 × ln[INR] + 9.57 × ln[serum creatinine (mg/dL)] + 6.43. Patients were categorized into two groups based on their 

MELD scores: < 20 and ≥ 20. 
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Statistical Analysis 

Continuous variables were expressed as mean ± standard deviation, while categorical variables were presented 

as frequencies and percentages. Pearson's correlation coefficient was used to evaluate the relationship between serum 

sodium levels and MELD scores. Independent t-tests were used to compare serum sodium levels between the two MELD 
score groups. A p-value < 0.05 was considered statistically significant. All statistical analyses were performed using 

SPSS version 25.0 (IBM Corp., Armonk, NY, USA). 

 

RESULTS 

The study included a total of 90 patients with chronic decompensated cirrhosis of the liver. Table 1 presents the 

distribution of patients by age, sex, and etiology of cirrhosis. The majority of patients (57.8%) were in the age group of 

40-59 years, followed by 22.2% in the ≥60 years group and 20.0% in the 18-39 years group. Males constituted 82.2% of 

the study population, while females accounted for 17.8%. The most common etiology of cirrhosis was alcohol (44.4%), 

followed by non-alcoholic steatohepatitis (NASH) (40.0%), hepatitis B (8.9%), and hepatitis C (6.7%). 

 

Table 2 shows the distribution of serum sodium levels by age, sex, and body mass index (BMI) categories. The 

highest proportion of patients with serum sodium levels <125 mEq/L was observed in the ≥60 years age group (20.0%), 
while the highest proportion of patients with serum sodium levels ≥135 mEq/L was found in the 18-39 years age group 

(27.8%). However, the differences in serum sodium levels across age groups were not statistically significant (p=0.703). 

Similarly, no significant differences were observed in the distribution of serum sodium levels between males and females 

(p=0.948) or across BMI categories (p=0.995). 

 

The relationship between serum sodium levels, Child-Pugh scores, and Model for End-Stage Liver Disease 

(MELD) scores is presented in Table 3. A significant inverse correlation was found between serum sodium levels and 

both Child-Pugh scores (Pearson's r=-0.723, p<0.001) and MELD scores (Pearson's r=-0.739, p<0.001). The majority of 

patients with serum sodium levels <125 mEq/L had Child-Pugh C (81.3%) and MELD scores of 20-29 (75.0%). 

Conversely, 78.9% of patients with serum sodium levels ≥135 mEq/L had Child-Pugh A, and 57.9% had MELD scores of 

10-19. 
 

Table 4 illustrates the association between serum sodium levels and various clinical complications. Statistically 

significant differences were observed in the prevalence of hepatorenal syndrome, spontaneous bacterial peritonitis (SBP), 

hepatic encephalopathy, and coagulopathy across different serum sodium levels (p<0.001). The highest prevalence of 

these complications was found in patients with serum sodium levels <125 mEq/L, with 18.8% having hepatorenal 

syndrome, 12.5% having SBP, 68.8% having hepatic encephalopathy, and 81.3% having coagulopathy. 

 

The relationship between serum sodium levels and overall complications, mortality, hospital stay, and intensive 

care unit (ICU) requirement is shown in Table 5. Statistically significant differences were observed across serum sodium 

levels for all these parameters (p<0.001). All patients with serum sodium levels <125 mEq/L had complications, and 

81.3% had mortality. The mean hospital stay was longest in patients with serum sodium levels <125 mEq/L (13.7 ± 1.3 

days) and shortest in those with serum sodium levels ≥135 mEq/L (7.3 ± 1.9 days). The proportion of patients requiring 
ICU care decreased with increasing serum sodium levels, with 87.5% of patients with serum sodium levels <125 mEq/L 

requiring ICU care compared to none of the patients with serum sodium levels ≥135 mEq/L. 

 

Table 6 presents the biochemical and hematological parameters across different serum sodium levels. 

Statistically significant differences were observed for all parameters (p<0.001). Patients with lower serum sodium levels 

had higher levels of aspartate aminotransferase (AST), alanine aminotransferase (ALT), bilirubin, creatinine, and 

international normalized ratio (INR), and lower levels of white blood cell count (WBC). 

 

Table 7 shows the Pearson's correlation coefficients between serum sodium levels and various continuous 

variables. Serum sodium levels had a significant inverse correlation with Child-Pugh scores (r=-0.723, p<0.001), MELD 

scores (r=-0.739, p<0.001), AST (r=-0.744, p<0.001), ALT (r=-0.684, p<0.001), bilirubin (r=-0.759, p<0.001), creatinine 
(r=-0.732, p<0.001), INR (r=-0.719, p<0.001), and hospital stay (r=-0.602, p<0.001). A significant positive correlation 

was found between serum sodium levels and WBC (r=0.706, p<0.001). No significant correlations were observed 

between serum sodium levels and age (r=-0.139, p=0.192) or BMI (r=0.021, p=0.845). 
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Table 1: Distribution of Patients by Age, Sex, and Etiology of Cirrhosis 
Age Group Male (%) Female (%) Total (%) Hepatitis B (%) Hepatitis C (%) Alcohol (%) NASH (%) 

18-39 13 (14.4%) 5 (5.6%) 18 (20.0%) 2 (2.2%) 1 (1.1%) 8 (8.9%) 7 (7.8%) 

40-59 43 (47.8%) 9 (10.0%) 52 (57.8%) 3 (3.3%) 3 (3.3%) 22 (24.4%) 24 (26.7%) 

≥60 18 (20.0%) 2 (2.2%) 20 (22.2%) 3 (3.3%) 2 (2.2%) 10 (11.1%) 5 (5.6%) 

Total 74 (82.2%) 16 (17.8%) 90 (100%) 8 (8.9%) 6 (6.7%) 40 (44.4%) 36 (40.0%) 

 

Table 2: Serum Sodium Levels and Distribution by Age, Sex, and BMI Categories 

Category <125 mEq/L (%) 125-129 mEq/L (%) 130-134 mEq/L (%) ≥135 mEq/L (%) p-value 

Age Group 

18-39 2 (11.1%) 4 (22.2%) 7 (38.9%) 5 (27.8%) 0.703 

40-59 10 (19.2%) 16 (30.8%) 15 (28.8%) 11 (21.2%) 

≥60 4 (20.0%) 7 (35.0%) 6 (30.0%) 3 (15.0%) 

Sex 

Male 14 (18.9%) 22 (29.7%) 23 (31.1%) 15 (20.3%) 0.948 

Female 2 (12.5%) 5 (31.3%) 5 (31.3%) 4 (25.0%) 

BMI (kg/m²) 

18.5-24.9 8 (17.0%) 14 (29.8%) 15 (31.9%) 10 (21.3%) 0.995 

25.0-29.9 8 (18.6%) 13 (30.2%) 13 (30.2%) 9 (20.9%) 

 

Table 3: Serum Sodium Levels, Child-Pugh, and MELD Scores 

Serum 

Sodium 

Child-

Pugh A 

(%) 

Child-

Pugh B 

(%) 

Child-

Pugh C 

(%) 

MELD 

<10 (%) 

MELD 10-

19 (%) 

MELD 20-

29 (%) 

MELD 

≥30 (%) 

p-

value 

<125 
mEq/L 

0 (0%) 3 (18.8%) 13 (81.3%) 0 (0%) 2 (12.5%) 12 (75.0%) 2 (12.5%) <0.001 

125-129 

mEq/L 

0 (0%) 11 (40.7%) 16 (59.3%) 0 (0%) 5 (18.5%) 21 (77.8%) 1 (3.7%)  

130-134 

mEq/L 

6 (21.4%) 16 (57.1%) 6 (21.4%) 2 (7.1%) 21 (75.0%) 5 (17.9%) 0 (0%)  

≥135 

mEq/L 

15 (78.9%) 4 (21.1%) 0 (0%) 8 (42.1%) 11 (57.9%) 0 (0%) 0 (0%)  

Pearson's r -0.723 p<0.001 -0.739 p<0.001     

 

Table 4: Serum Sodium Levels and Clinical Complications 

Seru

m 

Sodiu

m 

Hepatore

nal 

Syndrom

e Present 

(%) 

Hepatore

nal 

Syndrom

e Absent 

(%) 

SBP 

Prese

nt 

(%) 

SBP 

Abse

nt 

(%) 

Hepatic 

Encephalop

athy Present 

(%) 

Hepatic 

Encephalop

athy Absent 

(%) 

Coagulopa

thy 

Present 

(%) 

Coagulopa

thy Absent 

(%) 

p-

valu

e 

<125 

mEq/

L 

3 (18.8%) 13 

(81.3%) 

2 

(12.5

%) 

14 

(87.5

%) 

11 (68.8%) 5 (31.3%) 13 (81.3%) 3 (18.8%) <0.0

01 

125-
129 

mEq/

L 

1 (3.7%) 26 
(96.3%) 

1 
(3.7%

) 

26 
(96.3

%) 

14 (51.9%) 13 (48.1%) 19 (70.4%) 8 (29.6%)  

130-

134 

mEq/

L 

0 (0.0%) 28 

(100%) 

1 

(3.6%

) 

27 

(96.4

%) 

6 (21.4%) 22 (78.6%) 12 (42.9%) 16 (57.1%)  

≥135 

mEq/

L 

0 (0%) 19 

(100%) 

0 

(0.0%

) 

19 

(100

%) 

3 (15.8%) 16 (84.2%) 6 (31.6%) 13 (68.4%)  
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Table 5: Serum Sodium Levels and Overall Complications, Mortality, Hospital Stay, ICU Requirement 

Serum 

Sodium 

Complications 

Present (%) 

Complications 

Absent (%) 

Mortality 

Present 

(%) 

Mortality 

Absent 

(%) 

Hospital 

Stay 

(Days) 

Mean ± 

SD 

ICU 

Required 

(%) 

ICU Not 

Required 

(%) 

p-

value 

<125 
mEq/L 

16 (100%) 0 (0%) 5 (81.3%) 11 
(18.8%) 

13.7 ± 
1.3 

14 
(87.5%) 

2 (12.5%) <0.001 

125-129 

mEq/L 

24 (88.9%) 3 (11.1%) 3 (51.9%) 24 

(48.1%) 

12.3 ± 

1.7 

16 

(59.3%) 

11 

(40.7%) 

 

130-134 

mEq/L 

18 (64.3%) 10 (35.7%) 1 (7.1%) 27 

(92.9%) 

9.4 ± 2.2 4 (14.3%) 24 

(85.7%) 

 

≥135 

mEq/L 

8 (42.1%) 11 (57.9%) 0 (0%) 19 (100%) 7.3 ± 1.9 0 (0%) 19 

(100%) 

 

Pearson's 

r 

-0.669 p<0.001 -0.704 p<0.001 -0.602 p<0.001   

 

Table 6: Biochemical and Hematological Parameters by Serum Sodium Levels 

Parameter <125 mEq/L 

Mean ± SD 

125-129 mEq/L 

Mean ± SD 

130-134 mEq/L 

Mean ± SD 

≥135 mEq/L 

Mean ± SD 

p-

value 

AST (U/L) 171.9 ± 5.5 155.0 ± 11.8 122.4 ± 16.3 97.6 ± 12.7 <0.001 

ALT (U/L) 112.1 ± 7.3 101.6 ± 8.8 89.5 ± 6.9 79.8 ± 6.5 <0.001 

Bilirubin (mg/dL) 4.0 ± 0.3 3.2 ± 0.4 2.2 ± 0.5 1.7 ± 0.2 <0.001 
Creatinine(mg/dL) 2.6 ± 0.2 2.1 ± 0.3 1.6 ± 0.2 1.3 ± 0.2 <0.001 

INR 2.2 ± 0.2 1.9 ± 0.2 1.5 ± 0.2 1.3 ± 0.1 <0.001 

CBC (WBC 

x10³/uL) 

3.2 ± 0.3 4.0 ± 0.4 5.0 ± 0.6 6.0 ± 0.4 <0.001 

 

Table 7: Pearson's Correlation between Serum Sodium Levels and Continuous Variables 

Variable Pearson's Correlation Coefficient (r) p-value 

Age -0.139 0.192 

BMI 0.021 0.845 

Child-Pugh Score -0.723 <0.001 

MELD Score -0.739 <0.001 

AST -0.744 <0.001 

ALT -0.684 <0.001 

Bilirubin -0.759 <0.001 

Creatinine -0.732 <0.001 

INR -0.719 <0.001 

CBC (WBC) 0.706 <0.001 

Hospital Stay -0.602 <0.001 

 

DISCUSSION 
The present study investigated the role of serum sodium as a prognostic marker in patients with chronic 

decompensated cirrhosis of the liver. The findings demonstrate a significant association between serum sodium levels 

and various clinical outcomes, including complications, mortality, hospital stay, and ICU requirement. 

 

The majority of patients in this study were in the age group of 40-59 years (57.8%), and males constituted 

82.2% of the study population. These demographic characteristics are consistent with previous studies on decompensated 

cirrhosis. A study by Qureshi et al., reported a mean age of 52.1 ± 12.3 years and a male predominance (63.3%) in their 

cohort of patients with decompensated cirrhosis [11]. 

 

The most common etiology of cirrhosis in the present study was alcohol (44.4%), followed by NASH (40.0%). 

These findings are in line with the increasing recognition of NASH as a significant contributor to the burden of chronic 

liver disease worldwide [12]. A study by Singalet al., reported alcohol (45.9%) and NASH (20.8%) as the leading 
etiologies of cirrhosis in their patient population [13]. 

 

The prevalence of hyponatremia (serum sodium <135 mEq/L) in the current study was 78.9%, which is higher 

than the reported prevalence in other studies. A meta-analysis by Simonettoet al., found a pooled prevalence of 



Palleti Sri Krishna Sai Reddyet al., Serum Sodium as a Prognostic Marker in Chronic Decompensated 

Cirrhosis of the Liver. Int. J Med. Pharm. Res., 5(4): 215‐222, 2024 

220 

 

hyponatremia of 49.4% in patients with cirrhosis [14]. The higher prevalence in our study may be attributed to the 

inclusion of only decompensated cirrhosis patients, who are known to have a higher frequency of hyponatremia 

compared to compensated cirrhosis [15]. 

 

The present study found a significant inverse correlation between serum sodium levels and both Child-Pugh 
scores (r=-0.723, p<0.001) and MELD scores (r=-0.739, p<0.001). These findings are consistent with previous studies 

that have demonstrated an association between hyponatremia and advanced liver disease. A study by Kim et al., reported 

significantly higher MELD scores in patients with hyponatremia compared to those without hyponatremia (22.5 ± 8.4 vs. 

13.6 ± 5.8, p<0.001) [16]. 

 

The current study found a significant association between lower serum sodium levels and various clinical 

complications, including hepatorenal syndrome, SBP, hepatic encephalopathy, and coagulopathy. These findings are 

supported by previous studies. A study by Angeliet al., reported a significantly higher prevalence of hepatorenal 

syndrome (39.4% vs. 12.4%, p<0.001) and SBP (25.8% vs. 10.6%, p=0.007) in patients with hyponatremia compared to 

those without hyponatremia [17]. Similarly, a study by Guevara et al., found a higher incidence of hepatic 

encephalopathy in patients with hyponatremia (38.8% vs. 15.9%, p<0.001) [18]. 

 
The present study demonstrated a significant association between lower serum sodium levels and increased 

mortality, prolonged hospital stay, and higher ICU requirement. These findings are consistent with previous studies. A 

study by Jenqet al., reported a significantly higher in-hospital mortality rate in patients with hyponatremia compared to 

those without hyponatremia (37.3% vs. 17.6%, p<0.001) [19]. A study by Zhang et al., found that hyponatremia was an 

independent predictor of prolonged hospital stay (odds ratio: 2.25, 95% confidence interval: 1.28-3.96, p=0.005) [20]. 

 

The biochemical and hematological parameters in the current study showed significant differences across serum 

sodium levels, with lower serum sodium levels associated with higher levels of AST, ALT, bilirubin, creatinine, and INR, 

and lower levels of WBC. These findings suggest that hyponatremia is associated with more advanced liver disease and 

impaired synthetic function. A study by Shaikh et al., reported similar findings, with significantly higher levels of 

bilirubin, creatinine, and INR in patients with hyponatremia compared to those without hyponatremia [21]. 
 

The limitations of the present study include its single-center design and relatively small sample size. Further 

large-scale, multicenter studies are needed to validate these findings and assess the impact of serum sodium correction on 

clinical outcomes in patients with decompensated cirrhosis. 

 

In conclusion, the present study demonstrates that serum sodium is a valuable prognostic marker in patients with 

chronic decompensated cirrhosis of the liver. Lower serum sodium levels are associated with advanced liver disease, 

higher prevalence of complications, increased mortality, prolonged hospital stay, and higher ICU requirement. 

Incorporating serum sodium into the assessment and management of patients with decompensated cirrhosis may help in 

risk stratification, treatment decisions, and improving patient outcomes. 

 

CONCLUSION 
In conclusion, this study demonstrates the significant prognostic value of serum sodium levels in patients with 

chronic decompensated cirrhosis of the liver. Lower serum sodium levels were found to be associated with more 

advanced liver disease, as evidenced by higher Child-Pugh and MELD scores. Patients with lower serum sodium levels 

had a significantly higher prevalence of complications, including hepatorenal syndrome (18.8% in patients with serum 

sodium <125 mEq/L), spontaneous bacterial peritonitis (12.5%), hepatic encephalopathy (68.8%), and coagulopathy 

(81.3%). 

 

Moreover, lower serum sodium levels were associated with increased mortality, prolonged hospital stay, and 

higher ICU requirement. The mean hospital stay was longest in patients with serum sodium levels <125 mEq/L (13.7 ± 

1.3 days) and shortest in those with serum sodium levels ≥135 mEq/L (7.3 ± 1.9 days). The proportion of patients 

requiring ICU care decreased from 87.5% in patients with serum sodium levels <125 mEq/L to 0% in those with serum 
sodium levels ≥135 mEq/L. 

 

The biochemical and hematological parameters also showed significant differences across serum sodium levels, 

with lower serum sodium levels associated with higher levels of liver enzymes, bilirubin, creatinine, and INR, and lower 

levels of white blood cell count. These findings suggest that hyponatremia is linked to more advanced liver disease and 

impaired synthetic function. 

 

The incorporation of serum sodium levels into the assessment and management of patients with chronic 

decompensated cirrhosis can aid in risk stratification, guiding treatment decisions, and ultimately improving patient 
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outcomes. Clinicians should be aware of the prognostic significance of hyponatremia in this patient population and 

consider close monitoring and appropriate interventions to correct serum sodium levels. 

 

Future research should focus on investigating the impact of serum sodium correction on clinical outcomes, as 

well as exploring the underlying mechanisms linking hyponatremia to the progression of liver disease and its 
complications. Large-scale, multicenter studies are needed to validate these findings and establish evidence-based 

guidelines for the management of hyponatremia in patients with chronic decompensated cirrhosis. 
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