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Abstract  Original Research Article 
 

Background/Aims: Hyponatremia associated with liver cirrhosis is caused by impaired free water clearance.(1) 

Several studies have shown that hyponatremia is significantly associated with complications of cirrhosis and also 

correlate with survival in cirrhotic patients. This study aims at studying the association between serum sodium level 

and the severity of complications in patients with liver cirrhosis. Materials and methods: Data of patients with liver 

cirrhosis was retrospectively reviewed for associated complications. The severity of hyponatremia and its association 

with severity of complications of 299 patients were analyzed using chi square test and ANOVA. Results: In our study 

conducted on 299 patients, the age distribution was between 20 to 85 years and the mean age was 45.7+/-10.94. Male: 

female ratio - 265:34. 175 patients had hyponatremia. Significant association was found between hyponatremia and 

ascites (p value-0.019), Severe hyponatremia was associated with the severity of hepatic encephalopathy (p value-

0.013), renal dysfunction (p value-0.033) and grade of esophageal varices(p value-0.013). No significant association 

was found between Child-Pugh score and hyponatremia (p value-0.97). Conclusion: Results of the study show 

significant association of hyponatremia with complications of liver cirrhosis such as ascites, hepatic encephalopathy, 

renal dysfunction and grade of esophageal varices. 
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INTRODUCTION 
Hyponatremia is a common laboratory 

abnormality in 57% of the hospitalized and 40% of 

outpatients with liver cirrhosis[1-2].There are two types 

of hyponatremia in cirrhotics -hypovolemic and 

hypervolemic. Hypovolemic hyponatremia occurs as a 

result of low serum sodium and decreased plasma 

volume. Hypervolemic hyponatremia is the most 

common mechanism causing hyponatremia in cirrhotics 

and occurs due to impaired free water clearance[3-5]. 

 

Mechanisms behind dilutional hyponatremia 

include 1)Renal hypoperfusion-reduced renal handling 

of sodium. 2)peripheral arterial vasodilation, causing 

reduced effective blood volume and increased secretion 

of AVP [6,7]. 

 

The relationship between hyponatremia and 

the severity of complications have been clearly 

demonstrated in its association with prevalence of 

hepatic encephalopathy, hepatorenal syndrome, 

spontaneous bacterial peritonitis and other inter-related 

complications[8-9]. 

 

In addition, patients with ascites with 

hyponatremia tend to have higher incidence of 

refractory ascites not responding to diuretics and have 

higher incidence of therapeutic paracentesis[1]. There is 

an increased risk of mortality in patients with 

hyponatremia and it is an independent predictor of 

mortality in patients with end stage liver disease and in 

those waiting for liver transplantation[10-13]. 

 

In fact, very few studies have evaluated the 

correlation between serum sodium and severity of 

complications with liver cirrhosis and our study aims to 

study the association between serum sodium with 

complications in liver cirrhosis. 

 

AIMS AND OBJECTIVES 
To study the association of hyponatremia with 

complications and their severity in patients with liver 

cirrhosis. 
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MATERIALS AND METHODS 
A retrospective cross sectional observational 

study was done in 199 patients with cirrhosis of liver 

admitted in Bowring and Lady Curzon hospital attached 

to Bangalore medical college and research institute, 

during January 2016 to December 2016. 

 

Inclusion criteria 

 Patients aged more than 18 years 

 Patients with liver cirrhosis as evidenced by 

clinical, biochemical and ultrasonographic 

findings. 

 

Exclusion criteria 

 Hepatocellular carcinoma 

 Patients on diuretics for previous one month and 

those on antivirals were excluded from the study. 

 

Based on the serum sodium concentration at 

admission, the patients were divided into three groups: 

serum sodium <130meq/l, serum sodium between 131-

135meq/l and serum sodium >136 meq/l. Complications 

included ascites, hepatic encephalopathy, renal 

dysfunction, upper gastrointestinal bleeding and 

esophageal varices as evidenced by endoscopy. Hepatic 

encephalopathy and Varices on endoscopy were further 

classified according to severity as follows: 

 

Hepatic encephalopathy was graded based on 

West Haven criteria as grades I –IV[14].  Presence of 

varix as evidenced by endoscopy on current admission 

was considered and classified by size and shape as 

small and large esophageal varices[15]. 

 

Investigations done included CBC, LFT, RFT, 

serum electrolytes ,viral markers, PT/INR ,viral 

markers ,Ultrasonography and endoscopy when 

indicated. Child-pugh score was calculated for all 

patients and a total score of 5-6,7-9 and more than 10 

were categorized into class A,B and C respectively. 

 

STATISTICAL ANALYSIS 
The quantitative data were expressed as 

mean+/-SD,while categorical data were expressed in 

percentage. The statistical analysis was done using Chi-

square test and ANOVA to find association between 

variables. All analysis were carried out using the SPSS 

software. P values of less than 0.05 were considered 

statistically significant. 

 

RESULTS 
199 patients with liver cirrhosis were 

retrospectively studied for the presence of hyponatremia 

and the presence of complications associated with liver 

cirrhosis.  

 

Table-1:Gender distribution 

Gender Frequency Percent 

Females 34 11.4 

Males 265 88.6 

Total 299 100.0 

 

Table-2: Etiology of cirrhosis in study population 

ETIOLOGY Frequency (%) 

ALCOHOL 291 (97.3) 

HBsAg 8(2.7) 

 

The mean age of the patients studied 45.7+/-

10.94 years.88.6% of the patients were males and 

11.4% were females.Etiology- 291 patients had alcohol 

as etiology and 8 patients had HbSAg positive status. 

 

Table-3: Patient characteristics 

 Yes- N(%) No- N(%) 

Hemetemesis 120 (40.1) 179 (59.9) 

Malaena 117 (39.1) 182 (60.9) 

Ascites 265 (88.6) 34(11.4%) 

Hepatic encephalopathy 129(43.1) 170(56.9) 

Varices on UGI scopy 189(63.2) 110(36.8) 

Renal dysfunction 89(29.8) 210(70.2) 

 

The most common complication that was 

noted was ascites in 88.6% patients, Upper GI bleed 

was observed in 79.2% patients, hepatic encephalopathy 

in 43.1% patients. Varices on endoscopy was seen in 

63.2% of the patients and renal dysfunction in 29.8% 

patients. 

 

Table-4: Distribution of study population based on serum sodium levels. 

Sodium Frequency Percent 

131 to 135 68 22.7 

less than 130 107 35.8 

More than 136 124 41.5 

Total 299 100.0 
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Total of 58.5% of the patients had serum 

sodium less than 135 meq/l and 35.8% patients had 

serum sodium less than 130 meq/l and 41.5% had 

normal serum sodium levels. 

 

Table-5: Comparison of sodium levels with various complications developed among the study population 

Complications(n) Sodium<130meq/l Sodium 131-135 

meq/l 

Sodium 

>136meq/l 

Chi-

square 

P-

value 

ASCITES(265) 96 54 115 7.94 0.019* 

HEMETEMESIS(120) 38 31 51 1.84 0.39 

MALENA (117) 36 27 54 2.37 0.30 

RENAL 

DYSFUNCTION(89) 

41 14 34 6.80 0.033* 

 

Table-6: Comparison of serum sodium with grades of hepatic encephalopathy 

Sodium levels HE GRADE Total 

Grade 0 Grade 1 Grade 2 Grade 3 Grade 4 

less than 130 54 7 7 13 26 107 

131 TO 135 37 0 9 6 16 68 

More than 136 79 3 19 9 14 124 

Total 170 10 35 28 56 299 

Chi-square value- 19.43 

p value- 0.013* 

 

Table-7: Comparison of serum sodium with grade of varices as evidenced on endoscopy 

Sodium levels Upper GI scopy 

No varices Small varices Large Varices  Total 

less than 130 40 18 49 107 

131 to 135 33 18 17 68 

More than 136 37 35 52 124 

Total 110 71 118 299 

 

Amongst the various complications studied, 

significant association was found between 

hyponatremia and ascites, renal dysfunction, hepatic 

encephalopathy and esophageal varices as evidenced on 

endoscopy. 

 

Table-8: Comparison of serum sodium levels with Child-Pugh score 

Sodium levels Childpugh Scores Total 

A B C 

less than 130 5 17 85 107 

131 to 135 2 12 54 68 

More than 136 5 19 100 124 

Total 12 48 239 299 

Chi-square value- 0.47 

p value- 0.97 

 

There was no significant association that was found 

between hyponatremia and Child-Pugh score in our 

study. 

 

DISCUSSION 
Hyponatremia occurs commonly in 

hospitalized patients and most patients with liver 

cirrhosis have dilutional hyponatremia caused by 

impairment of solute-free water clearance. 

Hyponatremia resulting from impaired solute free water 

clearance is usually accompanied by portal 

hypertension [1]. Very few Indian studies have done till 

date to study the association of hyponatremia with 

complications in liver cirrhosis and to predict mortality 

outcomes. 

 

We observed in our study that the prevalence 

of hyponatremia (serum sodium <135 meq/l) was 

58.5% in patients with liver cirrhosis. Most common 

etiology was cirrhosis secondary to alcohol 

consumption in 97.3% patients. Our study showed 

significant statistical association between hyponatremia 

and ascites, renal dysfunction, hepatic encephalopathy 

and esophageal varices as evidenced on endoscopy. 

Severe hyponatremia was significantly associated with 

higher grades of hepatic encephalopathy and large 

varices. No significant association was found between 
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hyponatremia and Upper GI bleed and Child-Pugh 

score. 

 

A study by Jong Hoon Kim et al. showed that 

hyponatremia was observed in 47.9% of Patients with 

liver cirrhosis and significant statistical association was 

found between hyponatremia and massive ascites, 

hepatic encephalopathy, hepatic hydrothorax, 

spontaneous bacterial peritonitis, Child-Pugh and 

MELD scores [16]. 

 

In a review of a previously conducted 

multicenter study in overseas countries,997 patients 

with liver cirrhosis and concurrent ascites, the 

prevalence of hyponatremia at serum sodium below 

135meq/l was 49.4%. Complications such as severe 

ascites, hepatic encephalopathy, impaired renal 

function, spontaneous bacterial peritonitis and 

hepatorenal syndrome except GI bleeding occurred with 

higher probability in cases with severe 

hyponatremia[1]. 

 

In a study conducted by Borroni G et al. 156 

patients with liver cirrhosis, the prevalence of 

hyponatremia based on serum sodium <130 mmol/L, 

was 29.8% and hyponatremia significant correlated 

with infection and ascites [17]. Arroyo et al. also found 

hyponatraemia < 130 in 30% of cases [18]. 

 

In cases in which hyponatremia is concurrently 

present, however, the increased intracellular 

concentration of glutamine due to hyperammonemia, 

along with the adaptation to the hypoosmotic 

extracellular environment of hyponatremia, increases 

the severity of hepatic encephalopathy, because organic 

osmolytes such as myo-inositol become further depleted 

in the cells [19]. 

 

Limitations of our study- Our study was a 

retrospective study and only analyzed the concurrent 

presence of complications with sodium levels in a 

retrospective analysis and did not assess the effect of 

sodium concentration and the risk of development of 

complications. 

 

CONCLUSION 
In our study conducted on 299 patients,175 

(58.5%) patients had hyponatremia. Significant 

association was found between hyponatremia and 

ascites (p value-0.019), hepatic encephalopathy (p 

value-0.013), renal dysfunction (p value-0.033) and 

esophageal varices (p value-0.013).No significant 

association was found between Child-Pugh score and 

hyponatremia (p value-0.97).Thus, hyponatremia can be 

used as a simple indicator to predict the severity of 

complications in liver cirrhosis. Further studies are 

required to analyze the role of hyponatremia in the 

pathogenesis of these complications. 
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