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A b s t r a c t
Nonalcoholic steatohepatitis (NASH) is considered a 
particular type of a large spectrum of nonalcoholic fatty 
liver disease (NAFLD), which includes accumulation of 
fat alone and fat with nonspecific inflammation of liver. 
A prospective, randomized, controlled, parallel, open 
multicenter clinical trial was conducted to evaluate the 
use of Liv.52 DS in the management of NASH and to 
compare its activity with that of ursodeoxycholic acid 
(UDCA). The study included 35 adult patients (either 
sex) with signs and symptoms of NASH diagnosed 
clinically, biochemically, and ultrasonologically. The 
patients were randomly allocated in to two groups: 
Liv.52 DS group comprising of 19 patients who 
administered Liv.52 DS tablets at a dosage of two 
tablets BID and UDCA group comprising 16 patients 
who administered UDCA (8–10 mg/kg body weight) 
at a dosage of one tablet BID orally for 12 weeks.
Blood samples were collected for hematological and 
biochemical investigations. 

Results of the study showed that there was a significant 
decrease in the levels of serum markers such as SGPT, 
SGOT, and alanine transaminase compared to baseline 
values in patients treated with Liv.52 DS for 12 weeks. 
The overall impression of investigators on the outcome 
of therapy with respect to signs and symptoms at the 
end of 12 weeks of treatment indicated that there was 
a 100% improvement in Liv.52 DS group and 87.5% 
improvement in UDCA group. Based on the above 
findings, it can be concluded that Liv.52 DS exhibits 
significant effect on patients with NASH, and its effect 
is comparably better than UDCA at tested dose levels.
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Introduction
Nonalcoholic steatohepatitis (NASH) is considered a 
particular type of a large spectrum of nonalcoholic fatty 
liver disease (NAFLD), which includes accumulation of 
fat alone and fat with nonspecific inflammation of liver. 
NAFLD is one of the frequent causes of abnormal liver 
dysfunction observed in clinical setup. It represents a 
spectrum of liver lesions that occur in individuals who 
either do not consume any alcohol or consume alcohol 
only in quantities, generally considered not harmful 
to liver (usually <20g/d). Several predisposing factors 
such as obesity and diabetes are related to NAFLD. The 
pathogenesis of NAFLD and its progression to fibrosis 
and chronic liver disease are still unclear. The prevalence 
of NAFLD has markedly increased with the change in 
lifestyle and dietary pattern. However, the mechanisms 
involved in the pathogenesis of NAFLD have not been 
thoroughly investigated.

Several hypotheses pertaining to the mechanism of 
hepatocyte injury in NASH is put forth. The most 
important is association of oxidative stress and lipid 
peroxidation resulting from the imbalance between 
pro-oxidant and antioxidant chemical species. The 
treatment of nonalcoholic steatohepatitis (NASH) is far 
from satisfactory, ursodeoxycholic acid (UDCA) has 
been suggested to give beneficial effect in an open label 
clinical study. 

Liv.52 DS is a hepatospecific formulation, which is 
reported to restore the metabolic efficacy of the liver 
by protecting the hepatic parenchyma and promoting 
hepatocellular regeneration. The antiperoxidative activity 
of Liv.52 DS prevents the loss of functional integrity of 
the cell membranes, maintains cytochrome P450 enzyme 
system, shortens the disease recovery period and ensures 
early restoration of hepatic functions in infective hepatitis. 
Liv.52 is also reported to offer protection against infective 
hepatic damage, and useful in the treatment of liver 
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pathologies associated with protein energy malnutrition 
and as a useful adjuvant with hepatotoxic drugs.

Objective
The purpose of present study was to evaluate the use of 
Liv.52 DS in the management of NASH and to compare its 
activity with that of UDCA. 

Materials  and Methods

Study design and compliance
The study is a prospective, randomized, controlled, 
parallel, open multicenter clinical trial. The study was 
conducted as per the principles of “Declaration of 
Helsinki” and according to the Guidelines of Good Clinical 
Practice (GCP) as per Indian Council of Medical Research 
(ICMR) ethical Guidelines for Biomedical research on 
Human subjects. The study included 35 adult patients 
(either sex) with signs and symptoms of NASH attending 
the outpatient department. They were diagnosed clinically, 
biochemically, and ultrasonologically. The patients were 
then randomly allocated in to two groups, Liv.52 DS 
group comprising 19 patients (mean age of 42.21 ± 11.22 
years) and UDCA group comprising 16 patients (mean age 
of 38.63 ± 10.21 years). Informed written consent was 
obtained from all patients participating in the study.

Inclusion criteria
Patients with fatty liver, elevated liver enzyme levels, 
hepatomegaly, and conditions relating to NASH were 
included in the study.

Exclusion criteria
Patients with liver disease other than NASH, 
hypertriglyceridemia, malignant jaundice, diabetes 
mellitus, childhood cirrhosis, and congenital heart 
diseases were excluded from the study.

Study drugs
Liv.52 DS tablets (The Himalaya Drug Company) were 
administered to patients in the Liv.52 DS group at a dosage 
of two tablets twice a day orally for 12 weeks. UDCA 
(8–10 mg/kg body weight) was administered to patients in 
the UDCA group at a dosage of one tablet twice a day 
orally for 12 weeks. 

Study procedure
Basic demographic information of all patients was 
recorded. Signs and symptoms such as jaundice, anorexia, 
nausea/vomiting, fever, and pruritus were also recorded 

and assessed on a four-point Lickert scale as: 0 = None, 
1 = Mild, 2 = Moderate, and 3 = Severe.

Blood samples were collected for hematological and 
biochemical investigations. Hemoglobin content, total 
WBC count, differential WBC count, and levels of 
serum glutamic oxaloacetic transaminase (SGOT), serum 
glutamic pyruvic transaminase (SGPT), serum bilirubin, 
serum albumin, serum globulin, and total proteins were 
estimated. Ultrasonography (USG) was also done for all 
the patients. 

Follow-up visits
Follow-up visits were done at weeks 4, 8, and 12 of the 
assigned treatment. Signs and symptoms of the disease 
were assessed and scored as baseline. Investigators were 
asked to give their overall impression about therapy on a 
scale of –1 to 4, where 4 = symptom free (100% relief 
from symptoms), 3 = marked improvement in symptoms 
(75% to 99% relief from symptoms), 2 = moderate 
improvement (50% to 74% relief from symptoms), 1 = less 
than 50% relief from symptoms, 0 = no improvement, 
and –1 = symptoms became worse.

At the end of 12 weeks, signs and symptoms of the disease 
was assessed and scored as before. Blood was collected 
for hematological and biochemical investigations and 
USG/CT scan of liver was done. Monitoring of adverse 
drug reaction was done throughout the course of 
the study.

End points
Outcome measures were evaluated for all patients who 
participated in the study (intention-to-treat analysis) and 
also for those who continued the treatment till the end 
of the study. The last observation carried forward (LOCF) 
technique was used for intention-to-treat analysis. Primary 
end point was control of hepatitis symptom scores at 
the end of the study period as compared to baseline 
values and secondary end point was physician’s global 
assessment of efficacy and safety.

Statistical analysis
Baseline characteristics were compared using Fisher exact 
test, paired student t test, and Wilcoxon signed-rank 
test. Statistical analysis was done using GraphPad Prism 
software for Windows, version 4.03.

Results
Results of the study showed that there was a decrease 
in levels of serum markers such as SGPT, SGOT, and 
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Table 1. Symptoms of Nausea/Vomiting at the Beginning and During the Progression of Study in Liv.52 DS and UDCA Groups

Treatment
No. of 

patients
Signs/ 

Symptoms
Initial Week 4 Week 8 Week 12

Liv.52 DS  19
Present 8 0 0 0

Absent 11 19* 19* 19*

UDCA  16
Present 8 4 4 4

Absent 8 12** 12** 12**

*P<.0031, **Not significant. 

Statistical analysis: Fisher exact test.

Table 2. Hepatomegaly Score at the Beginning and at the End of 12 Weeks in Liv.52 DS and UDCA Groups

Treatment No. of patients
Initial

(Mean ± SD)
Week 12  

(Mean ± SD)
Statistical 

significance
Percentage 

improvement

Liv.52 DS  19 3.53 ± 0.84 2.21 ± 0.80 P<.0003 37.39%

UDCA 16 3.44 ± 0.90 2.63 ± 0.89 P<.001 23.56%

Hepatomegaly scores were based on a scale of 0 to 4. 4 = Hepatomegaly with fatty changes/ infiltration, 3 = Mild to moderate 
hepatomegaly with fatty changes/infiltration, 2 = Improvement in hepatomegaly or no fatty changes, 1 = Improvement in 
hepatomegaly with no fatty changes/infiltration, 0 = Normal. Statistical analysis: Wilcoxon signed-rank test

Table 3. Overall Impression of Investigators on the Outcome of Therapy at the End of 12 Weeks of Treatment Compared to 
Baseline Values in Liv.52 DS and UDCA groups

Treatment No. of patients
No. of patients 

showing 
improvement

No. of patients 
showing no change

Overall 
improvement in the 
signs and symptoms 

compared to 
baseline values

Liv.52 DS 19 19 0 100%

UDCA 16 14 2 87.5%

alanine transaminase compared to baseline values in 
patients diagnosed with NASH and treated with Liv.52 
DS and UDCA for 12 weeks. This decrease was found to 
be statistically significant in all the parameters in Liv.52 
DS group. However, in case of UDCA group, only a 
decrease in SGPT was found to be statistically significant  
(Figures 1 to 3).

There was statistically significant improvement in the 
clinical signs and symptoms such as nausea/vomiting 
in Liv.52 DS group, whereas no such observations were 
made in UDCA group (Table 1).

Comparison of baseline USG of patients with that of 
posttreatment (12 weeks) in both the drug-treated groups 
exhibited significant improvement in hepatomegaly and 
liver lesions. The percentage improvement with respect 
to USG was found to be 37.39% in Liv.52 DS group and 
23.56% in UDCA group (Table 2 and Figures 4 and 5).

The overall impression of investigators on the outcome of 
therapy with respect to signs and symptoms at the end of 
12 weeks of treatment indicated that there was a 100% 
improvement in Liv.52 DS group and 87.5% improvement 
in UDCA group (Table 3).

Conclusions
NAFLD and NASH are distinct hepatic disorders 
observed in patients without a history of significant 
alcohol consumption. NASH is considered to be a more 
aggressive form of NAFLD. It is estimated that NAFLD 
affects up to 20% of adults and nearly 5% of children 
worldwide. Its widespread prevalence is mainly attributed 
to urbanization, increasing affluence, physical inactivity, 
high fat/energy excessive diet and type 2 diabetes.
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Based on the above observations, it can be concluded 
that Liv.52 DS exhibits significant effect on patients with 
NASH, and its effect is comparably better than UDCA 
at tested dose levels. This beneficial effect of Liv.52 DS 
could be due to its direct or indirect favorable influence 
on the cellular and body metabolism in maintaining the 
integrity of liver and restoration of its function, as reported 
in several earlier studies.

Figure 3. Average serum levels of ALP in patients at the 
beginning of study and after 12 weeks of treatment with Liv.52 
and UDCA

Figure 4. A representative USG of patient showing 
hepatomegaly with grade I fatty changes in liver (initial)

	  

Figure 5. A representative USG of same patient in Liv.52 DS 
group (12 weeks posttreatment) showing more or less  
normal Liver

	  

Figure 1. Average serum sevels of SGOT in patients at the 
beginning of study and after 12 weeks of treatment with Liv.52 
and UDCA

Figure 2. Average serum levels of SGPT in patients at the 
beginning of study and after 12 weeks of treatment with Liv.52 
and UDCA


