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Objective:  The objective of this study was to determine the effect of branched chain amino acids on reversal of hepatic 

encephalopathy. The reversal of hepatic encephalopathy was determined by time required for improvement in grade of 

encephalopathy and total duration of hospital stay. 

Study Design:  Single blinded Randomized Control Clinical Trial. 

Setting and Duration:  In the Gastroenterology Unit, Medical-1 Allied Hospital Faisalabad. Duration of the study was one 

year, started in May 2005. 

Patients and Methods:  Hundred cases of hepatic encephalopathy grade IV were divided in two groups of fifty each. It  

was random allocation of two group. After taking informed consent, group I and II, both were given standard treatment and 

group II received branched chain amino acids. 

Results:  Complete record of all the patients was maintained on the proforma and kept confidential. Six patients in group I 

and four patients in group II died during the study duration. 11 subjects in group 1 as compared to 26 in group II showed 

improvement in maximum duration of less than 3 days. (p < 0.05). 25 cases in group I and 9 in group II showed significant 

improvement in nine or more days. (p < 0.05). On comparison of duration of hospital stay 19 cases in group I as compared to 

37 in group II showed hospital stay less than nine days (p < 0.05). 

Conclusions:  There is a role of branched chain amino acids in early reversal of hepatic encephalopathy due to chronic liver 

disease. However further Randomized Clinical Trials are required. 
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Introduction 
Liver disease is common worldwide; in United Kingdom 

5000 deaths from cirrhosis have occurred in a year.
1
 In 

United States chronic liver disease is the 7th leading cause 

of death, according to the National Institute of Diabetes and 

Digestive and Kidney Diseases (NIDDK).
2
 In Pakistan, the 

life of large number of population is at stake due to the large 

impact of hepatitis B and C viral infections and an increase 

in intake of alcohol that has occurred over the last decade.
3
 

The most dreadful complication of chronic liver disease is 

hepatic encephalopathy.
4
 The spectrum of hepatic encepha-

lopathy ranges from minimal cerebral functional deficits, 

which can only be found by sensitive psychometric tests, to 

coma with signs of decerebration.
5
 Hepatic encephalopathy 

has arbitrarily been divided into stages. A number of preci-

pitating factors are known and the first line of therapy sho-

uld always be the elimination of these factors.
6
 The differen-

tial diagnosis includes all states of impaired consciousness 

and deficits in cerebral function in patients with chronic 

liver disease, and clinical and biochemical tests to differen-

tiate are indicated. 

 Hepatic encephalopathy is characterized by disturban-

ces in consciousness and behaviour, personality changes, 

fluctuating neurological signs, asterixis and distinctive EEG 

changes.
7
 

 Patient passes through progressive stages of encephalo-

pathy resulting in increased hospital admissions, more con-

sumption of health care resources and above all the longer-

hospital stays contribute to increase in off work hours and 

loss of man power resources. The therapeutic options for 

hepatic encephalopathy include protein restriction, antibio-

tics (aminoglycosides), lactulose, branched chain amino-

acids.
8
 The rationale for the use of branched chain amino 

acids in hepatic encephalopathy is the disturbance of Fischer 

ratio.
9
 This is a molar ratio of branched chain amino acids 

and aromatic amino acids and disturbance causes encephalo-

pathy. Branched chain amino acids include valine, isoleu-

cine and leucine. The decrease in these amino acids leads to 

the disturbances in transport of amino acids across the 

blood-brain barrier which results in increased synthesis of 

false neurotransmitters in the brain e.g. octopamine. 

 The change in the permeability of blood brain barrier is 

an important factor in the pathogenesis of hepatic encepha-

lopathy.
10

 

 Several observations suggest that increased CNS GA-

BA is also contributory to encephalopathy because GABA 

is an inhibitory neurotransmitter, causing reduced levels of 

consciousness. 

 GABA concentrations in CNS are increased in hepatic 

encephalopathy. There was an evidence to suggest that 

endogenous benzodiazepines, which act through the GABA 

receptors, may contribute to the development of hepatic 

encephalopathy. This evidence included isolation of 1,4 

benzodiazipines from the brain tissues of the patient.
11

 An-

other evidence came from the study in which administration 
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of flumazenil, a benzodiazepine antagonist causes a good 

response in improving encephalopathy.
12

 

 The objective of the study was to determine the effects 

of branched chain amino acids in reversal of hepatic ence-

phalopathy by measuring the time required for the rever-

sibility of hepatic encephalopathy from grade 4. i.e. unres-

ponsive coma to grade 1 .i.e., slurred speech and sleep dis-

turbance, as determined by serial clinical examinations. To-

tal duration of hospital stay from day of admission, in cases 

of hepatic encephalopathy was also measured to see the 

early reversal of hepatic encephalopathy. 

 

Material and Method 
This Single blinded Randomized Control Trial was carried 

out in one year starting from May 2005, in Gastroenterology 

Unit, Medical-1, Allied Hospital Faisalabad. Hundred cases 

were selected and divided in two groups. The sample size 

was calculated using Epi-info2000. It was a probability sam-

pling with random allocation of two groups using random 

table. The included cases, 20-60 years of age, suffering from 

grade 4 encephalopathy that is unresponsive coma due to 

chronic liver disease on clinical examination. Clinical fea-

tures of chronic liver disease found were jaundice, palmar 

erythema, fetor hepaticus, spider naevi, reduced liver span, 

and splenomegaly. The other treatable causes of uncon-

ciousness were excluded from the study e.g. Renal failure 

due to any cause including hepatorenal syndrome, hyper-

tension, diabetes, hypoglycaemia, electrolyte disturbances, 

alcohol intoxication, sedative overdose, acute fulminant 

hepatic failure. Ethical issues were considered. Informed 

consent was taken. Risks and benefits were explained. All 

the information about the patient was kept confidential.  All 

patients were given standard treatment i.e., Lactulose 30 ml 

till stools were passed then 30 ml 4 times a day. Metronida-

zole 250 mg TDS. No oral proteins were allowed. Group II 

was given branched chain amino acids through I/V route for 

9 days, dose 1.2g/kg/day. 

 Both groups were assessed daily. The outcome of hepa-

tic encephalopathy was measured in days required for the 

shifting of the patient from grade 4 hepatic encephalopathy 

to grade 1. 

 The total duration of hospital stay in days from the day 

of admission was also measured by the researcher. The end 

point of the study was defined as shifting of the patient to 

grade 1 encephalopathy from grade 4. 

 According to severity the stages of encephalopathy are 

graded as:
13 

Grade 1: sleep disorder / slurred speech. 

Grade 2: flaps present / oriented. 

Grade3:  irritable / drowsy. 

Grade4: unresponsive coma. 

 Proforma was used as data collection tool. 

 The data was analyzed using SPSS version 13.0 for 

windows. Table was used to present the data. Quantitative 

variables were presented in percentages. For comparison of 

proportions chi-square test was applied and p value equal or 

less than 0.05 was considered as significant. 

 

Results 
A total of hundred patients of hepatic encephalopathy grade 

IV were divided in two groups of fifty each. In group I pati-

ents received standard treatment while patient in group II 

were infused with branched chain amino acid in addition to 

standard treatment. Six patients died during the study dura-

tion in group l and four in group II. In group I, eleven pati-

ents out of forty-four of grade IV encephalopathy showed 

improvement to grade I in less than 3 days (25% of patients 

in group1). Eight patients showed improvement in 3-9 days 

(8.8%). Twenty-five patients showed improvement in more 

than 9 days (56.8%). Table 1. 

 In group II twenty-six patients of grade IV 

encephalopathy showed reversal to grade I in less than 3 

days (56.5%). Eleven patients showed improvement to 

grade I in 3-9 days (23.9%). Nine patients showed 

improvement in hepatic encephalopathy in more than nine 

days (19.56%). Table I. 

Comparison of group I and II for duration of reversal of 

hepatic encephalopathy had shown significant improvement

 

Table 1: Comparison of duration of reversal of encephalopathy from 

Grade-IV to Grade-I in Two groups. 
 

Sr. No. Duration in days Group-1 Group-II P-value 

1.  < 3 days 11 26 P = 0.0012 

2.  3 – 9 days 08 11 P = 0.2527 

3.  > 9 days 25 09 P = 0.0001 

 

Table 2: Comparison of duration of Hospital stay in two groups. 
 

Sr. No. Duration in days 
Cases in 

Group-1 

Cases in 

Group-II 
P-value 

1. < 9 days 19 37 P = 0.0001 

2. > 9 days 25 09 P = 0.0001 
 

in patients of group II in duration of less than 

three days (p=0.0012). 

 No statistically significant improvement 

was found in both groups in 3 – 9 days. (p= 

0.2527). More patients in group – I had shown 

improvement in grades of hepatic encephalo-

pathy in more than nine days (p = 0.0001). 

Thus more duration of treatment was required 

in group I for reversal of hepatic encephalo-

pathy as compared to group – II. Statistically 

significant difference was found. (p<0.05). 

 The comparison of total duration of hos-

pital stay showed that the patients in group II 

had statistically significant difference in lesser 

hospital stay than cases in group I. (p=0.0001). 

 Thirty seven patients in group II, as com-

pared to nineteen patients in group I had 
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hospital stay less than nine days. (p=0:0001). 

 Nine patients in group II had hospital stay equal or gre-

ater than nine days, as compared to twenty-five in group I. 

(p=0.0001) Table II. 

 

Discussion 
The alarming state of deterioration of a patient having hepa-

tic encephalopathy due to chronic liver disease, from sleep 

disturbance to unresponsive coma, always attract the inqui-

sitive minds of medical researchers and physicians and the 

better solution of the problem has been the common objec-

tive of all research. 

 Chronic liver disease is the seventh leading cause of 

death in United States. In our country, medical wards are 

overburdened with the patients of chronic liver disease who 

are fighting hard to get rid of their miserable state.
 
There are 

many precipitating factors that causes hepatic encephalo-

pathy in chronic liver disease and diagnosis and prompt 

management leads to better quality of life in cirrhotic pati-

ents.
14

 

 In an international study, it was documented that hepa-

tic encephalopathy developed in a patient with chronic liver 

disease caused decompensated cirrhosis with one-year sur-

vival 50% and five-year survival 20%.
15

 

 In our study the cases of hepatic encephalopathy due to 

chronic liver disease are given Branched chain amino acids 

which include valine, isoleucine and leucine. The high con-

centrations of branched chain amino acids (e.g. leucinc, iso-

leucine and valine) and low concentrations of aromatic 

amino acids (phenylalanine, tryptophan, tyrosine, methio-

ninc) is effective in decreasing GABA levels in brain that is 

a inhibitory neurotransmitter, causing improvement in hepa-

tic encephalopathy.
11

 

 According to our study, branched chain amino acids 

(BCAA) had a role in early reversal of hepatic encephalo-

pathy in chronic liver disease. The total duration for reversal 

of hepatic encephalopathy after giving branched chain 

amino acids had shown that there was improvement in pati-

ents of group II with in three days (< 72 hours) (p = 0.0012). 

Tangkijvanich P et al had shown similar results in their 

study that the branched chain amino acids had lead to rever-

sal of hepatic encephalopathy in mean duration of 56.8 

hours.
16 

 In this study more patients in group – I had shown 

improvement in grades of hepatic encephalopathy in more 

than nine days (p=0.0001). Thus more duration of treatment 

was required in group I for reversal of hepatic encephalo-

pathy as compared to group II. Statistically significant 

difference was found. P=0.0009. Suzuki K et al, had shown 

similar results in their study on role of branched chain 

amino acids in reversal of hepatic encephalopathy in chronic 

liver disease.
17

 

 In a study, the effects of selected branched-chain amino 

acid (BCAA) enriched parenteral solutions in reversal of 

hepatic encephalopathy due to liver cirrhosis was consi-

dered. Groups A and B were infused for 9 days with bran-

ched chain amino acids valine, leucine; isoleucine at doses 

of 0.5 and 1.0 g/kg/day, respectively. Group C received 0.8 

g/kg of essential and nonessential amino acid solution with 

a prevalence of branched chain amino acids; the last group 

(D) continued the basic standard treatment, as control. Bran-

ched chain amino acids led to an impressive and significant 

improvement in hepatic encephalopathy in both the A and B 

groups in less duration. The same results were obtained in 

group C but in longer duration. The ratio of branched chain 

amino acid to aromatic amino acids in groups A, B, and C 

was significantly increased (p less than 0.01, less than 0.02, 

less than 0.025, respectively). In group D the amino acid 

pattern and the branched chain amino acid/aromatic amino 

acid ratio remained unchanged.
18

 In our study same results 

in the favor of branched chain amino acids were found i.e., 

statistically significant improvement was found in group II 

in lesser duration. P=0.0009. 

 In several studies, branched chain amino acids were 

found to decrease the duration of hospital stay.
19

 Similar 

results were found in our study. When duration of hospital 

stay in group I and group II was compared, it was found that 

thirty-eight patients in group II had hospital stay less than 

nine days.(p<0.05). 

 Thus branched chain amino acids decreased the un-

wanted socio economical load on the health care resources 

by decreasing the duration of stay in the hospital and by 

decreasing the prolonged sufferings of the patients. Rebecca 

Dersmonian, et al had shown the beneficial effect of bran-

ched chain amino acids on the early reversal of hepatic 

encephalopathy in chronic liver disease, by an aggregate 

relative risk reduction of 0.59 that was calculated with 95% 

confidence intervals of 0.23 to 0.80 (p < 0.002).
20 

 Andrea Fabbri et al concluded that the results of the two 

largest, long-term studies, the use of branched-chain amino 

acids in the treatment of chronic encephalopathy may only 

be proposed for patients with advanced chronic liver dise-

ase.
21

 That also favors the results of our study because the 

patients of hepatic encephalopathy with chronic liver dise-

ase were selected for the study and were administered BC-

AA. In our population many patients were never diagnosed 

to have liver disease till they end up in decompensated 

Cirrhosis and then the treatment of the complications is the 

focus.
22

 

 Due to the fact that there was short duration of follow-

up in the study, it is recommended that additional RCTs 

with prolonged follow-up should be performed by resear-

chers. 

 

Conclusions 
This study has shown that Branched chain amino acids have 

a very promising role in early reversal of hepatic encephalo-

pathy and reduces the duration of hospital stay thus decre-

ases the unnecessary burden on health care resources. How-

ever on the role of branched chain amino acids in reversal of 

hepatic encephalopathy in chronic liver disease and its effe-

ct on mortality, further studies are required. 
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