
336Copyright © All rights are reserved by Akshay Rawat.

Randomized Control Study Evaluating Effect of Vegetable 
Protein Diet in Liver Cirrhosis with Hepatic Encephalopathy 

in a Tertiary Care Hospital in India
Akshay Rawat1*, Anurag Govil2, Dinesh Agrawal2, Harsh Udawat3 and Sandeep Vaishnav3

1Resident Doctor, Department of Gastroenterology, Santokba Durlabhji Memorial Hospital & Research Centre, India

2Senior consultant, Department of Gastroenterology, Santokba Durlabhji Memorial Hospital & Research Centre, India

3Consultant, Department of Gastroenterology, Santokba Durlabhji Memorial Hospital & Research Centre, India

*Corresponding author: Akshay Rawat, Resident Doctor, Department of Gastroenterology, Santokba Durlabhji Memorial Hospital & 
Research Centre, Jaipur, India

Received:   September 30, 2022                                                                                                           Published:   October 11, 2022

Current Trends in Gastroenterology 
and Hepatology 

Research Article
DOI: 10.32474/CTGH.2022.04.000177

ISSN: 2641-1652

Introduction
Cirrhosis is a diffuse hepatic fibrosis with the replacement 

of normal liver architecture by nodules. In addition, the 
complications of cirrhosis include, portal hypertension, ascites, 
hepatorenal syndrome, and hepatic encephalopathy (HE). Hepatic 
encephalopathy manifests as a wide spectrum of neurological or 
psychiatric abnormalities ranging from subclinical alterations to 
coma [1]. HE develops in 50% to 70% of patients with cirrhosis,  

 
and its occurrence is a poor prognostic indicator, with projected 
1- and 3-year survival rates of 42% and 23%, respectively, without 
liver transplantation [2]. HE that is clinically apparent is termed as 
overt hepatic encephalopathy (OHE). HE that is mild, without an 
obvious clinical profile and diagnosed only by specialized cognitive 
testing is termed as covert hepatic encephalopathy (CHE), also 
known as minimal (MHE) or subclinical hepatic encephalopathy 
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[3]. There is strong evidence that patients with advanced cirrhosis, 
have malnutrition [4] which is under diagnosed. Ammonia (NH3) 
is thought to be central in the pathogenesis of HE and the loss of 
muscle mass can adversely affect the ability of muscles to remove 
ammonia.

Malnourished cirrhotic patients have higher chances of 
infections and other complications requiring longer hospital stay v 
[5-8]. Protein restriction has been followed for patients with hepatic 
encephalopathy [9] as part of treatment however it lacks scientific 
evidence from literature studies [10]. The latest studies advocate 
against protein restriction for HE patients [11-13]. Now it is 
imperative that dietary, nutritional assessment of cirrhotic patients 
are done so that optimum protein intake can be supplemented to 
patients. The paucity of Indian studies makes present work more 
relevant as it would be helpful in assessing nutritional status which 
is often neglected [14]. The current study assessed the effects of 
vegetable protein supplementation given as recommended by The 
European Society for Clinical Nutrition and Metabolism [15].

Methods
The prospective study included all adult patients of liver 

cirrhosis with hepatic encephalopathy who were admitted in the 
department of gastroenterology at tertiary care centre in western 
India between October 2018 to March 2020. Liver cirrhosis 
was diagnosed on the basis of clinical features, laboratory tests, 
endoscopic findings, ultrasonography abdomen and liver biopsy. 
The study was approved by the institutional ethics committee and 
subjects were recruited after obtaining informed consent in writing.

The following were the exclusion criteria for the study 
participants:

a) non-adherence of patient to advised diet (average 
protein intake of < 80% of the prescribed protein/day in the 
intervention group for < 80% of days of the study).

b) alcohol intake in the past 6 weeks before enrolment or 
during the period of study.

c) suspected/diagnosed hepatocellular carcinoma.

d) history of trans jugular intrahepatic porto-systemic shunt 
(TIPS) recent (< 6 weeks).

e) history of gastrointestinal haemorrhage.

f) patient with neurological or psychiatric problems.

g) patients on psychotropic drugs.

h) poor vision precluding neuropsychiatric assessment.

i) creatinine >1.3 mg/dl in males or >1.1 mg/dl in females.

j) electrolyte imbalance (serum sodium <130 or >150 
mmol/l, serum potassium <3.0 or >5.5 mmol/l).

k) Sepsis.

l) refractory ascites or tense ascites that required 
therapeutic peritoneocentesis during the study period or poor 
compliance to pharmacological therapy.

m) and irregular follow-up visits.

Patients were randomized into two groups (Group A – 
intervention group and Group B – control group). Patients in 
Group A (intervention group) were counselled by a dietician and 
prescribed a diet according to ESPEN guidelines [16] (30 - 35 kcal/
kg of ideal body weight/day: 1.5 g/kg of ideal body weight/day 
vegetable protein). Patients in the Group B (control group) were 
given normal routine diet. Patients with ascites were advised to 
restrict sodium intake to < 2g/day. The subjects were instructed 
to maintain daily diet chart and a regular follow up for adherence 
to instructions was made by weekly telephonic follow up. The 
target was to attain >80% of protein requirement. The primary 
end points were – readmission (with or without worsening HE) 
and improvement on nutrition parameters. The secondary end 
points were improved Health related quality of Life (HRQOL), Child-
Turcotte-Pugh score and MELD score (Figure 1). The outcomes 
were measured initially at the time of recruitment and after end of 
study period (3 months) similar to study [17].

Figure 1: Parameters assessed.
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The sample size for study and control group was 30 each 
calculated at 80% study power and alpha error of 0.05 assuming 
standard deviation of 24.753 umol/l. The continuous variables were 
expressed as mean and standard deviation, they were compared 
using unpaired t test. Nominal variables were summarised as 
proportions and analyzed by chi square test while categorical 
variables by Fischer exact test. Ordinal variables were expressed as 
median and range, analyzed by Mann Whitney test. The correlation 
between continuous & ordinal variables measured by Pearson and 
spearman’s coefficient respectively. MHE was diagnosed using 
psychometric hepatic encephalopathy score (PHES) that using 
pscychometeric tests and those with score <5 was labelled as MHE 
[18] HRQOL was measured using SF-36 questionnaire [19].

Results
The prospective study was conducted in the department of 

gastroenterology in tertiary care hospital. A total of 86 patients 
were randomized into two groups of 41 each- group A (with dietary 
intervention) and Group B (Without dietary intervention). At the 
end of study period 30 patients were finally analyzed from each 
group. The mean age of study group was 53.43 years with M:F ratio 
5:1 whereas control group the mean age was 51.03 years with M:F 
ratio 9:1. The differences were statistically insignificant (Table 1). 
The mean bilirubin, albumin, ammonia, and INR in the study group 
were 3.95 mg/dl, 2.79 g/dl, 101.60 umol/l and 1.77 respectively 
while for group B it was 5.37 mg/dl, 2.81 g/dl, 108.70 umol/L and 
1.81. The difference was not statistically significant (Table 2).

Table 1: Baseline parameters in study groups.

Variables Group Number Mean Std. Deviation ‘p’ value

Age (years)
A 30 53.43 9.00

0.33*
B 30 51.03 9.79

Sex (M/F)
A 25/5

0.71***
B 27/3

Table 2: Baseline parameters in study groups.

Variables Group N Mean Std. Deviation ‘p’ value

Total Bilirubin (mg/dl)
A 30 3.95 3.73

0.26*
B 30 5.37 5.66

Serum Albumin (g/dl)
A 30 2.79 0.45

0.83*
B 30 2.81 0.52

INR
A 30 1.77 0.46

0.75*
B 30 1.81 0.50

Ammonia (µmol/l)
A 30 101.60 27.04

0.42*
B 30 108.70 38.88

* Unpaired ‘T’ Test, ** Mann-Whitney Rank Sum Test, *** Fisher Exact Test.

The nutritional assessment parameters for group A included 
CTP score, MELDNa, PHES, MAC, TSFT, Handgrip and skeletal 
muscle mass were 9.50, 18.10, -11.50, 21.85 cm, 9.42 mm, 11.40 
kg and 21.66 kg whereas for group B were 9.60, 20.13, -12.37, 
22.52 cm, 10.36 mm, 12.10 kg and 22.82 kg. The difference was 
not statistically significant (Table 3). The distribution of study 
participants according to aetiology of cirrhosis were similar in two 
groups with alcohol as major cause 19 (63.33%) in group A and 

24 (80.00%) in group B. The second most common aetiology was 
NASH 9(30%) in group A and 5 (16.67%) in group B. The other 
aetiology was autoimmune, Hepatitis B and Hepatitis C infection 
(Table 4). Table 5 shows effect of protein diet at the end of study 
period between two groups.  The patients in group A had improved 
serum albumin level ˄ 0.29 / dl compared to group B with ˄ 0.05 
which was statistically significant (p value- <.05).

Table 3: Baseline parameters in study groups.

Variables Group N Mean Std. Deviation ‘p’ value

CTP Score
A 30 9.50 1.76

0.44**
B 30 9.80 1.77
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MELD Na
A 30 18.10 5.13

0.18**
B 30 20.13 6.12

PHES
A 30 -11.50 2.69

0.24**
B 30 -12.37 2.77

Mid Arm 

Circumference (cm)

A 30 21.85 5.39
0.57*

B 30 22.52 3.62

Triceps Skin Fold

thickness (mm)

A 30 9.42 3.30
0.40*

B 30 10.36 5.06

Hand Grip (kgf)
A 30 11.40 8.31

0.73*
B 30 12.10 7.31

Skeletal Muscle Mass (kg) A 30 21.66 4.02
0.21*

B 30 22.82 3.07

* Unpaired ‘T’ Test, ** Mann-Whitney Rank Sum Test, *** Fisher Exact Test.

Table 4: Distribution of study participants according to aetiology of cirrhosis.

Aetiology
Group A Group B Total

No. % No. % No. %

Alcohol 19 63.33 24 80.00 43 71.67

NASH/Cryptogenic 9 30.00 5 16.67 14 23.33

Autoimmune 1 3.33 0 0.00 1 1.67

HBV 1 3.33 0 0.00 1 1.67

HCV 0 0.00 1 3.33 1 1.67

Total 30 100.00 30 100.00 60 100.00

Chi-square = 4.724 with 4 degrees of freedom, P = 0.32.

The hand grip and skeletal muscle mass also showed improve-
ment in group A 1.0 & 0.7 against group B with 0.07 & -0.02 respec-
tively, the difference of both the parameters in the groups showed 
statistically significant difference (Table 5) {Hand grip p value .03, 
Skeletal muscle mass p value .048} CTP and MELD Na score also im-
proved in group A (ΔCTP of -0.73 ± 1.46 and ΔMELD of -0.63 ± 2.17) 
whereas in group B, CTP improved by a mean of -0.23 ± 0.97 and 
MELD Na increased by 0.33 ± 2.93 but the difference between the 
two groups was not statistically significant (p = 0.25 for ΔCTP and 

p = 0.16 for ΔMELD). The nutritional parameters like MAC, TSF and 
handgrip improved in group A whereas MAC and TSF decreased, 
and hand grip improved marginally in group B but the difference 
between the groups was significant only for hand grip (ΔMAC of 
0.06 cm ± 0.19 vs. -0.01 cm ± 0.18, p=0.17; ΔTSF of 0.01 mm ± 0.3 
vs. -0.04 mm ± 0.18, p=0.41; ΔHG of 1.0 kgf ± 1.6 vs. 0.07 kgf ± 1.7, 
p = 0.03). Skeletal muscle mass improved significantly in group A 
while it decreased in group B (mean change of 0.07 kg ± 0.19 vs. 
-0.02 ± 0.15, p < 0.05).

Table 5: Effects of protein diet therapy at the end of study period.

Variables Group N Mean Std. Deviation ‘p’ value

Δ Albumin (g/dl)
A 30 0.20 0.30

 0.04*
B 30 0.05 0.29

Δ CTP
A 30 -0.73 1.46

0.25**
B 30 -0.23 0.97

Δ MELD Na
A 30 -0.63 2.17

0.16**
B 30 0.33 2.93
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Δ Mid Arm 

Circumference (cm)

A 30 0.06 0.19
0.17*

B 30 -0.01 0.18

Δ Triceps Skin Fold 

Thickness (mm)

A 30 0.01 0.30
0.41*

B 30 -0.04 0.18

Δ Hand Grip (kgf)
A 30 1.0 1.60

 0.03*
B 30 0.07 1.70

Δ Skeletal Muscle

Mass (kg)

A 30 0.07 0.19
 0.048*

B 30 -0.02 0.15

* Unpaired ‘T’ Test, ** Mann-Whitney Rank Sum Test, ‘Δ’ – denotes change in value of variable (final – baseline).

When compared to baseline, patients in group A had significant 
decrease in fasting arterial ammonia level (-11.83µmol/l ± 24.57, p 
= 0.013) and significant improvement in PHES score (1.57 ± 2.36, 
p = 0.002) whereas group B patients did not show any significant 
changes in these parameters from baseline (Table 4), however 
when the improvement in group A was compared with group B the 
difference between the two groups was not statistically significant 
(p = 0.08 for ammonia and p = 0.11 for PHES) (Table 6). The HRQOL, 
assessed using SF-36 health survey questionnaire, improved to a 

greater extent in group A as compared to group B with statistically 
significant improvement noted in physical functioning (p = 0.03), 
role limitation due to physical health (p = 0.03), energy/fatigue (p 
= 0.04), general health (p = 0.04) and health change (p = 0.02) scale 
in group A patients. Other scales of HRQOL like role limitation due 
to emotional problems, emotional wellbeing, social functioning and 
pain scale, improved more in group A but the difference was not 
significant when compared to group B (Table 7).

Table 6: Change in Ammonia level and PHES score at the end of study period.

Variable Group Mean Std. Deviation ‘p’ value

For ‘Δ’ from baseline within individual 
group

For ‘Δ’ from baseline between groups 
- A vs. B

Δ Ammonia (µmol/l)
A -11.83 24.57 0.013*

0.08*
B -0.27 26.36 0.956*

Δ PHES
A 1.57 2.36 0.002**

0.11***
B 0.47 2.54 0.303**

* Unpaired ‘T’ Test, **Wilcoxon Signed Rank Test, *** Mann-Whitney Rank Sum Test, ‘Δ’ – denotes change in value of variable (final 
– baseline).
Table 7: Effect of protein diet therapy on HRQOL at the end of study period.

Scale Group N Mean Std. Deviation ‘p’ value*

Δ Physical Functioning
A 30 17.12 23.95

0.03
B 30 4.58 17.52

Δ Role limitation - physical 

Health

A 30 25.83 34.42
0.03

B 30 4.67 22.47

Δ Role limitation - Emotional 

Problem

A 30 16.67 29.60
0.13

B 30 2.67 20.75

Δ Energy / Fatigue
A 30 19.92 23.35

0.04
B 30 7.33 18.51

Δ Emotional Well

Being

A 30 14.40 19.14
0.29

B 30 7.63 16.26
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Δ Social Functioning
A 30 15.00 27.54

0.61
B 30 5.58 22.20

Δ Pain
A 30 3.42 6.48

0.60
B 30 3.08 14.01

Δ General Health
A 30 16.83 16.43

0.04
B 30 7.67 12.30

Δ Health Change
A 30 15.00 19.25

0.02
B 30 2.50 13.69

* Mann-Whitney Rank Sum Test, ‘Δ’ – denotes change in value of variable (final – baseline).

Discussion
This study showed that patients who were given optimal protein 

diet had significant improvement in serum albumin level, hand grip 
and skeletal muscle mass. Similar finding of significant increase 
in albumin level was also noted in the group of cirrhotic patients 
who were given dietary intervention [20-24]. And also noted a 
significant increase in hand grip and skeletal muscle mass but did 
not report any significant improvement in hand grip with BCAA 
supplementation in their study [25]. The improvement in skeletal 
muscle mass in intervention group had a significant negative 
correlation with fasting arterial ammonia level and a significant 
positive correlation with changes in MAC and hand grip. Similar 
finding was also noted with nutritional therapy in their patients 
with MHE. It also corresponds to the fact that skeletal muscle plays 
a role in ammonia detoxification, hence as muscle mass increases it 
could possibly lead to a higher clearance of ammonia.

Although other nutritional parameters like MAC and TSF 
increased in interventional group and decreased in control group, 
the difference between the two groups was not significant in 
present study. However, significant improvement was seen in 
MAC and in TSF of the respective studies. This discrepancy could 
be due to the fact that duration of study was significantly longer 
in these studies (14 months, 6 months, 12 months) as compared 
to this study (1 month) [26]. Indicators of severity of liver disease 
like CTP score and MELD Na decreased to a greater extent with 
dietary intervention while in control group CTP score decreased 
but MELD Na increased at the end of study period, though the 
difference in both parameters between the two groups was not 
statistically significant. And also, did not observe any significant 
improvement of CTP or MELD score in their study. They did find 
significant improvement in these parameters in their study, but the 
duration of their study was much longer (6 months and 12 months) 
and moreover, these studies had majority of patient in CTP class ‘B’ 
(70% and 63.2%) while in this study greater number of patients 
were in CTP class ‘C’ (51.7% in class ‘C’ and 45% in class ‘B’) [27].

HRQOL improved to a greater extent in patients given adequate 
protein supplementation with statistically significant improvement 
noted in most of the parameters. Similar improvement of HRQOL 
with dietary intervention was also noted. There were few 
limitations of the study like, small sample size, shorter duration of 

study and therefore further studies with a longer duration of follow-
up are required to assess the effects of nutritional intervention on 
in cirrhotic liver disease.  Another limitation was that Alcohol and 
NASH related cirrhosis together accounted for more than 90% of 
cases in the current study which might not give true representation 
of the whole aetiological spectrum of liver cirrhosis [28].

Conclusion
Liver cirrhosis causes an ill-balanced metabolic state which, in 

the setting of nutritional deprivation, predisposes to protein energy 
malnutrition ultimately increasing the morbidity and mortality in 
these patients. Nutritional assessment followed by nutritional 
therapy with optimal dietary vegetable protein is safe, effective 
and well tolerated, even in patients with hepatic encephalopathy 
and should be offered to cirrhotic patients to prevent the perils of 
widely prevalent malnutrition in these patients.
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