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Abstract 

Background: Hepatic encephalopathy is the most common and debilitating complication among the 

patients with cirrhosis. Electrolyte derangement is greatly related to recurrence and outcome of patients 

hospitalized with hepatic encephalopathy. Objective: This study was aimed to find out the association 

between these two variables in our setting. Methodology: The study was a cross-sectional study and 

conducted among 100 patients admitted with hepatic encephalopathy. Diagnosis and staging of hepatic 

encephalopathy were done based on West Haven staging, and severity of liver cirrhosis by the MELD 

(Model for End-Stage Liver Disease) scoring, and the outcomes were determined by the condition of the 

patients during discharge.  Baseline serum electrolyte level was done for all the study participants. Results: 

Among 100 patients, male-female ratio was 7:3 with an average (standard deviation) age 56.25(±14.8) 

years. Most common causes of hepatic encephalopathy were infection (40.0%), gastrointestinal bleeding 

(30.0%), electrolyte abnormality (30.0%). Outcomes of hepatic encephalopathy were complete recovery 

(75.0%), needed ICU admission (15.0%) and death (10.0%). This study found no co-relation between 

baseline electrolyte and complete recovery of these patients and no association with the outcome of the 

patients. Conclusion: Baseline serum electrolyte have no significant influence on recovery of the patients 

with hepatic encephalopathy with liver cirrhosis. [Journal of Current and Advance Medical Research, 

January 2023;10(1):41-46] 
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Introduction 

Liver cirrhosis is the seventh most common cause of 

death in both the developed and developing 

countries1. In the last two decades, there is rapid 

increase in the incidence of hepatitis in the world as 

well as cirrhosis. Various etiologies of cirrhosis of 

liver have been identified. Among them, chronic 
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viral hepatitis (hepatitis B and C) and non-alcoholic 

steatohepatitis (NASH) are the commonest causes of 

cirrhosis in Asia and Africa2. 

One of the most common and debilitating 

complications of cirrhosis of liver is hepatic 

encephalopathy. The exact worldwide prevalence of 

hepatic encephalopathy remains unknown, possibly 

due to differences in the etiological factors, severity 

of the disease, and challenges in diagnosing minimal 

or sub-clinical hepatic encephalopathy. In several 

studies, it has been found that almost 30-45% of 

cirrhotic patients present with overt hepatic 

encephalopathy. If rigorously tested; up to two thirds 

have some degree of mild or subclinical hepatic 

encephalopathy3,4. Studies also reveal that minimal 

hepatic encephalopathy reduce the quality of life of 

patients with liver cirrhosis5. 

Hepatic encephalopathy is defined as ‘‘brain 

dysfunction caused by liver insufficiency and/or 

Porto-systemic shunting manifesting as a wide 

spectrum of neurological or psychiatric 

abnormalities ranging from subclinical alterations to 

coma”6. Though the actual pathophysiology of 

hepatic encephalopathy has not been still not clearly 

understood, but several predisposing factors have 

been identified. Most common predisposing factors 

for hepatic encephalopathy are dehydration, 

hypokalemia, acute kidney injury, non-adherence to 

medications, constipation, and infections7-9. 

The treatment options for hepatic encephalopathy 

focus on mainly correction and reversing the 

predisposing factors. Early identification of the 

predisposing factors and treatment improves the 

outcome of the patients. It has been observed in a 

study that there were increased rates of hepatic 

encephalopathy, prolonged hospital stays, higher 

rates of morbidity and mortality in cirrhotic subjects 

with hypokalemia, hence correction of hypokalemia 

improves the health of patients, decreases hospital 

stay, mortality and morbidity10. In multiple studies, it 

has been found that hyponatremia and hypokalemia 

are often associated with worse prognosis with the 

patients with hepatic encephalopathy. Guevara, et al 

reported an association between the occurrence of 

hepatic encephalopathy and hyponatremia in 70 

patients11. 

Qureshi, et al found that a serum sodium 

concentration of less than 135 mmol/L was 

associated with a greater frequency of 

encephalopathy in cirrhotic patients compared to 

patients whose serum sodium was more than 135 

mmol/L., although another cohort study found no 

association between serum electrolyte levels with the 

outcome of hepatic encephalopathy12,13. 

However, there is no study in Bangladesh on the 

association between serum electrolytes and the 

outcome of hepatic encephalopathy. Early 

identification and reversal of the predisposing factors 

will help to decrease morbidity and mortality due to 

hepatic encephalopathy. This study was aimed to 

find out the association between these two variables 

in our setting.  

Methodology 

Study Design and Settings: This cross-sectional 

observational study was carried out among the 

hospitalized patients with cirrhosis of liver and 

hepatic encephalopathy in the Department of 

Medicine, Gastroenterology, Hepatology and Critical 

Care Medicine of Dhaka Medical College, Dhaka, 

Bangladesh from March 2019 to August 2019 for a 

period of six months. Both male and female 

individuals diagnosed with hepatic encephalopathy 

at any stage of West Haven staging due to cirrhosis 

of the liver were included. Patients displaying 

abnormal serum creatinine and bilirubin levels were 

excluded from the study. 

Study Procedure: Data was collected by the 

investigators using a semi-structured questionnaire 

sheet during admission. Socio-demographic data and 

predisposing factors as presence of infection, history 

of gastro-intestinal bleeding, hemoglobin (Hb), 

white blood cell (WBC) count, Platelets, Albumin, 

Blood Urea nitrogen (BUN), Causes of liver 

cirrhosis, international normalized ratio (INR), 

serum creatinine, total bilirubin data were collected 

from the hospital case sheets. Physical examination 

and higher psychic function test was performed by 

the attending physicians to grade the hepatic 

encephalopathy and observe any clinical sign of 

portal hypertension.  Diagnosis and staging of 

hepatic encephalopathy were done based on West 

Haven staging, and severity of liver cirrhosis by the 

MELD (Model for End-Stage Liver Disease) 

scoring, and the outcomes were determined by the 

condition of the patients during discharge. 

Serum Electrolytes Measurement: Ten ml blood 

was collected in separate heparinized sterile vials by 

an expert medical technologist for measuring serum 

electrolytes. Then the samples were sent to the 

hospital laboratory in proper precaution within 1 

hour of collection.  Serum electrolytes are measured 

by the indirect ion-sensing method using auto-

analyzers located in the central laboratories of 
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hospitals. All patients were given conservative 

treatment for hepatic encephalopathy and required 

supportive treatments for the underlying 

predisposing causes. Next follow up was given 

during discharge or death of the patient to obtain the 

outcome.  

Statistical Analysis: It was purposively recruited 

100 participants for this study, aiming to align with a 

calculated sample size based on a 95% confidence 

interval, a 10% margin of error, and an assumed 30% 

prevalence of hepatic encephalopathy in liver 

cirrhosis. The initial estimation using the formula 

suggested a sample size of 81; however, considering 

potential missing data and data cleaning, we 

increased recruitment to 100 participants. Following 

data entry and logical validation, statistical analysis 

was conducted using SPSS 26.0 (Armonk, NY, 

USA). For continuous variables, mean values along 

with their respective standard deviations (SD) were 

utilized for summarization. Categorical variables 

were summarized by indicating the count and 

percentage of patients falling into each category. The 

investigation into the associations between serum 

electrolyte parameters (Na, K, Cl, HCO3) and 

discharge outcomes was carried out using 

multinomial logistic regression models, employing 

95% confidence intervals for analysis. Results with a 

P-value of less than 0.05 were considered 

statistically significant. 

Ethical consideration Ethical clearance was 

obtained from the Ethical Review Committee. Of 

Dhaka Medical College, Dhaka (Approval no: MEU-

DMC/ECC/2019/134 date:  05/05/2019). Informed 

written consent was obtained from the eligible 

patients eligible or their legal guardians if they were 

unable to give consent. Confidentiality was 

maintained strictly.  

Results 

Mean (±SD) age of the participants were 56.25 

(±14.8) years among them majority (70.0%) of the 

respondents were men. Almost half (51.0%) of the 

respondents belonged to the age group of 45 to 65 

years. Mean (±SD) MELD score was 25.5 (±17.0), 

with 30.0% of the patients having the score within 

8.5 to 25.5. The majority of the causes of cirrhosis of 

liver remained unknown (74.0%). Half (50.0%) of 

the causes of cirrhosis are known.  Among the 

known causes, the common were HBV (45.0%), 

HCV (15.0%), followed by NASH (10.0%), rest of 

the causes remain unknown (cryptogenic). Most 

common predisposing factor of hepatic 

encephalopathy was infection (40.0%). The majority 

(82.0%) of participants had grade II to grade III 

hepatic encephalopathy during admission (Table 1). 

Table 1: Baseline Characteristics of the Patients 

(n=100) 

Variables   Percent 

Age (Mean±SD) 56.3±14.8 Years 

Age Group  

 Less Than 45 Years 25.0% 

 45 to 65 Years 51.0% 

 More Than 65 Years 23.0% 

Gender 

 Men 70.0% 

 Women 30.0% 

MELD score, Mean (±SD) 25.5±17.0 

 Less Than 8.5 21.0% 

 8.5 to 25.5 30.0% 

 More Than 25.5 49.0% 

Evidence of portal hypertension at admission 

 Yes 49.0% 

 No 51.0% 

Causes of liver cirrhosis 

 HBV 45.0% 

 HCV 15.0% 

 NASH 10.0% 

 Unknown 30.0% 

Precipitators of hepatic encephalopathy 

 Infection 40.0% 

 GIT bleed 30.0% 

 Electrolyte Abnormalities 30.0% 

Grades of hepatic encephalopathy 

 Grade I 15.0% 

 Grade II 39.0% 

 Grade III 43.0% 

 Grade IV 3.0% 

Almost 70.0% of the patients had mild to moderate 

hyponatremia (serum Na less than 120 mmol/L), 

with the mean (±SD) Na level 125 (±10.5) mmol/L. 

Only 25.0% of the patients had severe hypokalemia 

(serum K level less than 2.5 mmol/L). Half (50.0%) 

of the patients had serum K level within the range of 

2.5 to 3.5 mmol/L, with the mean (±SD) 3.0 (±2.5) 

mmol/L. Most of the patients had serum HCO3 and 

serum Cl level within normal limit. Only 36% of 

patients had severe anemia (Hb level less than 6.1 

gm/dl). Mean (±SD) Hb level was 9.0 (±2.5) g/dL. 

All patients had leukocytosis (WBC count more than 

15000/cumm), and 78.0% cases had 

thrombocytopenia (platelet count up to 

1,50,000/cumm). The majority (70.0%) of patients 

had hypoalbuminemia (serum albumin level less 

than 2.8 g/dL) (Table 2).  
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Table 2: Baseline Laboratory Values of the 

Patients During Admission (n=100) 
 

Characteristics Values 

Serum Na in mmol/L,  

Mean (±SD) 

125.0 (±10.5) 

 Less than 110 mmol/L 30.0% 

 110 to 120 mmol/L 40.0% 

 120 to 135 mmol/L 30.0% 

Serum K in mmol/L,  

Mean (±SD) 

3.0 (±2.5) 

 Less than 2.5 mmol/L 25.0% 

 2.5 to 3.5 mmol/L 50.0% 

 3.5-5 mmol/L 25.0% 

Serum Cl in mmol/L,  

Mean (±SD) 

110.0 (±8.2) 

 Less than 78 mmol/L 40.0% 

 78 to 110 mmol/L 30.0% 

 110 to 130 mmol/L 70.0% 

Serum HCO3 in mmol/L, 

Mean (±SD) 

24.0 (±4.5) 

 Less than 24 mmol/L 21.0% 

 More than 24 mmol/L 79.0% 

Hemoglobin in g/dL,  

Mean (±SD)  

9.0 (±2.5) 

 Less than 6.1 g/dL 36.0% 

 6.1 to 9.0 g/dL 53.0% 

 More than 9.0 g/dL 11.0% 

WBC  

 Less than 15000 /cumm 49.0% 

 More than 15000 /cumm 51.0% 

Platelets  

 Less than 50000 /cumm 38.0% 

 50000 to 1,50,000 /cumm 40.0% 

 More than 1,50,000 /cumm 10.0% 

Serum Albumin in g/dL,  

Mean (±SD) 

2.8 (±1.3) 

 Less than 2.8 g/dL 70.0% 

 2.8 to 3.0 g/dL 30.0% 

Most used drugs in the patients hospitalized with 

hepatic encephalopathy were Lactulose and 

Rifaximin (74%). All the patients were given 

antibiotics (100%). Other used drugs were 

Propranolol (75%) and Frusemide (15%). The 

duration of hospital stay of the patients was 4.5 (2) 

days. More than half (68%) of the patients had 

hospital stay <3 days. The rest of the patients had 

hospital stay from 3 to 10 days. Most (75%) of the 

patients had complete recovery during discharge 

from the hospital. Only 10% died, and 15% needed 

intensive care unit admission (Table 3).  

Table 3: Treatment and Outcome of the Patients 

(n=100) 

Variables  Values 

Duration of hospital stay in days, 

mean (±SD) 

4.5±2.0 

 Less than 3 days 68.0% 

 3 to 5 days 25.0% 

 More than 5 days 7.0% 

Drugs used during hospital stay 

 Frusemide 15.0% 

 Rifaximin and lactulose 74.0% 

 Propranolol 75.0% 

 Antibiotics 100.0% 

Outcomes 

 Complete recovery 75.0% 

 ICU admission 15.0% 

 Death 10.0% 

After adjustment of confounding variables, the 

binary regression model showed no significant 

(p<0.05) association between complete recovery and 

serum electrolyte level at admission. There was no 

significant association (p<0.05) between other 

baseline serum electrolyte level and outcome of the 

patients during discharge (Table 4).  

Table 4: Relationship between Serum Electrolyte 

and Outcome (n=100) 

Variables Standardized 

Coefficient  

β (95% CI) 

P value 

Association with Complete Recovery 

 Serum Na 0.93 (0.73 to 1.20) 0.36 

 Serum K - 0.95 (0.78 to 1.80) 0.48 

 Serum Cl 0.85 (0.67 to 1.60) 0.51 

 Serum HCO3 1.70 (0.90 to 1.80) 0.33 

Association with death 

 Serum Na 1.50 (1.05 to 2.33) 0.85 

 Serum K 0.99 (0.73 to 1.33) 0.19 

 Serum Cl 1.30 (0.90 to 1.88) 0.47 

 Serum HCO3 0.81 (0.62 to 1.07) 0.48 

Association with ICU admission 

 Serum Na 0.66 (0.43 to 1.26) 0.78 

 Serum K 0.95 (0.67 to 1.70) 0.58 

 Serum Cl 0.97 (0.33 to 1.30) 0.63 

 Serum HCO3 0.89 (0.67 to 1.24) 0.94 
binary regression analysis (adjusted) was computed, and all the 

precisions were estimated at 95% confidence interval. *The 

standardized coefficient β was statistically significant at a 

threshold of p < 0.05; CI= confidence interval 
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Discussion 

Hepatic encephalopathy is one of the common 

complications among the study participants with 

chronic liver disease. There are multiple factors 

influencing the outcome of hepatic encephalopathy, 

but serum electrolyte level shows less significance in 

determining the outcome of the patients with hepatic 

encephalopathy.  

In our knowledge, this is the first study to explore 

the association between baseline serum electrolyte 

level and outcome of the patient with hepatic 

encephalopathy with liver cirrhosis among the 

Bangladeshi population. This study found no co-

relation between baseline electrolyte and complete 

recovery of these patients, which is contradictory 

with study conducted in Pakistan where it was 

evidenced that hypokalemia in cirrhotic patients is 

associated with increased rate of hepatic 

encephalopathy, increased economic burden, high 

rate of morbidity, mortality, and prolonged hospital 

stay10. Again, our study had found no association 

between other serum electrolyte levels and outcome 

of the patients during discharge, which is like a 

Mexican cohort study among same type of patients 

were there was no association between baseline 

serum electrolyte level and outcome during 

discharge was not found13. In contrast to a study 

done by Guevara, et al where negative influence and 

hyponatremia and outcome of hepatic 

encephalopathy was reported our study found no 

association between these two variables11, 14. 

Regarding the causes of hepatic encephalopathy, the 

most prevalent cause in our study was infection, 

which is almost 2.5 times of the incidence of hepatic 

encephalopathy in Egypt (15%)15. The incidence of 

GI bleeding is lower in our study in contrast to 

another studies8-10. Among the causes of liver 

cirrhosis, the most prevalent cause was found in our 

study was HBV, and among other known causes, the 

prevalence of HCV was found lower than the studies 

done in Chittagong16. 

In this study the most common (75%) outcome of 

hepatic encephalopathy after admission was 

complete recovery, which was much higher than 

other studies where 48% patients died after 

admission with hepatic encephalopathy. Also, only 

15% patients needed ICU admission in our study, 

while in the same study 35% patients needed ICU 

referral16. 

Most used drugs for treatment of hepatic 

encephalopathy on the patients recruited in this study 

were Lactulose, Rifaximin. Although in another 

studies Lactulose and Rifaximin were mostly used 

drugs, usually in single, while in our study these two 

drugs were mostly used in combination16. 

Conclusion 

It can be said that, from our study we found that 

baseline serum electrolyte had less significance in 

determining the outcome of the patients with hepatic 

encephalopathy with liver cirrhosis. Also, the most 

common precipitating factor of hepatic 

encephalopathy in cirrhotic patients was infection. 

But it is hopeful that 75% of patients admitted with 

hepatic encephalopathy achieved complete recovery. 

But further research with larger population should be 

done to supplement our findings, so that the 

clinicians can use the findings of the study to predict 

the outcome of the patients with hepatic 

encephalopathy in early and take measures to correct 

the cause. 
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