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Background: Non-alcoholic fatty liver disease (NAFLD) is an influential cause of liver disease Access this article online
burden. However, there is no evidence-based standard of care. Considering that oxidative
stress and diet deficiency of choline plays a role in the pathophysiology of hepatic damage,
natural compounds such as silymarin, choline, and ursodeoxycholic acid (UDCA) represent
popular therapeutic options. Aims and Objectives: The present study aimed to compare the
efficacy, safety, and adherence of the silymarin-choline combination and UDCA in patients E-ISSN: 2091-0576

with NAFLD. Materials and Methods: A double-blind parallel arm study where 88 NAFLD- | P-ISSN: 2467-9100

diagnosed patients were randomized to receive either silymarin-choline bitartrate or UDCA

for 6 months, along with lifestyle modification recommendations. Weight, body mass index, Copyright (c) 2024 Asian Journal of
liver enzyme levels, lipid profile parameters, homeostatic model assessment of insulin  Medical Sciences

resistance, liver stiffness measurement, and liver biopsy were monitored at baseline and

6 months. Adverse events and adherence were monitored. Results: A total of 39 patients
received a tablet of silymarin-choline bitartrate, while 40 received UDCA. A significant @ @ @
improvement was observed in aspartate aminotransferase (U/L) levels from 54.18 (17.02)

t0 37.23 (9.94) (P=0.000), NAFLD activity score from 6.5 (0.37) to 2.7 (1.26) (P=0.000),

and transient elastography (kilopascal) scores, more in patients receiving the silymarin-  This work s licensed under a Creative
choline combination, whereas for those receiving UDCA, a significant improvement was  Commons Attribution-NonCommercial
observed in total cholesterol (mg/dL) from 187.88 (27.49) to 171.45 (28.47) (P=0.000) 40 Intenational License.

and low-density lipoprotein levels. No major safety issues were observed in both groups.

Conclusion: NAFLD is currently treated by treating associated comorbidities, which cannot

always stop its progression. Silymarin-choline bitartrate can be used as a better alternative

to UDCA for the treatment of NAFLD.
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INTRODUCTION NAFLD can lead to non-alcoholic steatohepatitis NASH),

cirrhosis of the liver, and hepatocellular carcinomas
Non-alcoholic fatty liver disease (NAFLD) has become  (HCC). Despite the absence of liver cirrhosis, NASH
one of the most important liver illnesses globally.' There ~ patients can develop HCC. NAFLD patients have a 1.7-
are 27% Asians, 32% Middle Easterners, and up to 30% fold increase in standardized age and gender-matched
Westerners who suffer from NAFLD.* The progressionof ~ mortality.’
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The treatment of NAFLD is of prime concern to health-
care professionals and patients due to the significant
morbidity and mortality. The standard medications for
NAFLD remain experimental and without evidence
based. At present, treatment is focused on lifestyle
modification and management of associated comorbidities,
with a possible role for some hepatic protective agents.
Medicines such as metformin, atorvastatin, vitamin E,
silymarin, choline, and ursodeoxycholic acid (UDCA)
remain experimental without any consistent evidence-
based responses, and some of them come with significant
side effects. The need for an effective medicinal agent is
high, particularly when NAFLD is isolated without other
comorbidities.*”

Since oxidative stress is associated with the pathophysiology
of hepatic insult, the use of natural compounds with
antioxidant properties such as UDCA, silymarin, and
choline holds a hopeful treatment option for NAFLD.*!

The liver is sensitive to the availability of choline.
A choline-deprived diet can lead to hepatic steatosis,
fibrosis, and carcinomatosis. Choline can influence the
epigenetic regulation of gene expression responsible
for the development of fatty liver, hepatic fibrosis, and
hepatocellular carcinoma.'” UDCA, a tertiary bile acid, can
decrease serum tumor necrosis factor alpha concentrations
and endoplasmic reticulum stress and improve hepatic
insulin sensitivity, whereas silymarin, a flavonolignan
from the “milk thistle” (Siybum marianum) plant, acts
by anti-oxidative, anti-fibrotic, anti-inflammatory, and
immunomodulatory mechanisms.>'"?

This study has been conducted to compare and assess the
efficacy and safety profile of silymarin-choline combination
and UDCA when prescribed to patients with NAFLD and
NASH in improving the liver function test (LFT) (decrease
or normalization of the elevated liver enzyme levels), liver
stiffness measurement (using the non-invasive method of
transient elastography), and liver inflammation score by
NAFLD activity score (NAS).">!

Aims and objectives

To compare the change of different biochemical and
histological profiles of liver in Nonalcoholic fatty liver
disease after six months of therapy with Sylimarin-choline
and UDCA.

MATERIALS AND METHODS

The study protocol was approved by the Institutional
Ethics Committee, Medical College and Hospital,
Kolkata, India (EC Approval No. MC/KOL/IEC/NON-
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SPON/134/08-2018) and the Clinical Trials Registry, India
(CTRI1/2019/04/018550).

Trial design

This is a randomized double-blind clinical trial to compare
and assess the efficacy and safety profile of the silymarin-
choline combination versus UDCA while prescribed for
patients with NAFLD and NASH in improving the LFT
(decrease or normalization of the elevated liver enzyme
levels), liver stiffness measurement (by non-invasive
method, transient elastography), and liver inflammation
score by NAS. The medication adherence of the
participants was assessed by the pill count method.

Participants, randomization, and blinding

The sample size was calculated by leveraging previous
studies from PubMed literature searches''* based on
post-treatment values of alanine transaminase (ALT).
Considering the power of the study at 0.80, alpha of 0.05,
and attrition rate of 10%, the total calculated sample
size was 78. One hundred and three (103) NAFLD
(ultrasound finding of fatty liver) patients aged between
18 and 65 years who visited the outpatient Department of
Gastroenterology, Medicine, and Clinical Pharmacology of
Medical College and Hospital, Kolkata, India, within the
period from August 2019 to February 2020, were screened
for the study. Eighty-eight patients with NAFLD who met
the eligibility criteria were recruited and randomized by the
balanced blocked randomization method with the help of
etcetera (WinPepi Software) for MAC into two groups to
receive either tablet Silymarin-Choline (Mariliv) or tablet
UDCA (Ursocol) (Flow Diagram 1).

Interventions
All drugs bearing the same batch number were procured
at once using investigators’ funds.

All the drugs are marketed in formulations that are
mandatory good manufacturing practice-compliant and
ensure compliance with quality control guidelines.

Tablet Mariliv (manufacturer: EMCEE Pharmaceuticals
(P) Ltd.): A combination of tablet silymarin (140 mg) and
choline bitartrate (450 mg) 1 tablet thrice daily for 1 month
(continued till 6 months).

Or, Tablet ursocol (UDCA) 300 mg (manufacturer: Sun
Pharmaceutical Industries Ltd.): UDCA 300 mg, 1 tablet
twice daily for 1 month (continued till 6 months).

Participants were given medicines once a month for
6 months and encouraged to lifestyle modification and brisk
walking (30 min every day for 5 days or 150 min a week).

71



Chakrabarty, et al.: Silymarin-choline combination versus ursodeoxycholic acid in non-alcoholic fatty liver disease

Both participants and investigators were masked regarding
treatment allocation.

Inclusion criteria

Participants in this study were chosen from either gender,
aged 18—65 years, who had been diagnosed with NAFLD
by ultrasound findings of fatty liver at the beginning of the
study, and who understood and consented to participate.

Exclusion criteria

Individuals with a history of ethanol consumption
exceeding 20 g/day, ingestion of drugs known to induce
fatty liver disease (such as steroids, estrogens, amiodarone,
tamoxifen, or other chemotherapeutic agents), diabetes, viral
hepatitis (hepatitis B virus, hepatitis C virus), HIV infection,
severely ill patients requiring hospital inpatient or critical
care services, and pregnancy were excluded from the study.

All the participants were provided with a patient
information sheet and informed written consent form in
three vernaculars (Bengali, Hindi, and English).

Allocation concealment

Sequentially numbered, opaque, sealed envelopes were
used for allocation concealment. The silymarin-choline
combination (used as one tablet) and UDCA were received
following a randomization code. The silymarin-choline
combination was given thrice daily and UDCA twice daily,
to maintain the blinding, identical-looking dummy, was
given along with the UDCA daily dosage. Medicines were
distributed in identical packages each month.

Baseline parameters

Baseline characteristics of the participants include age,
sex, height, weight, body mass index (BMI), biochemical
parameters (homeostatic model assessment of insulin
resistance [HOMA-IR], aspartate aminotransferase [AST],
ALT, triglycerides [T'G], cholesterol, low-density lipoprotein
[LDL], and high-density lipoprotein [HDL]), radiological
parameters (transient elastography score), and liver biopsy
findings (n=34) were noted in the case record form (CRF).

Study visits

In total, two study visits were conducted (to compare the
efficacy of the silymarin-choline combination with UDCA)
to assess the improvement in elevated liver enzyme levels
and liver stiffness (measured by non-invasive transient
elastography). A liver biopsy was done with random selection
on 34 participants, 17 from each group, at baseline and
after 6 months of therapy. NAS measurement was done in
each participant at baseline and after 6 months of therapy.
Test results were recorded in the patients’ CRE. The 1 visit
was conducted before commencing medication (silymarin-
choline combination/UDCA), and the 2™ visit was
conducted after 6 months of therapy to monitor the above-
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mentioned factors. During monthly medicine collection
visits, side effects and adherence (monitored by the pill
count method) were monitored and noted in patients” CRF's.

Outcomes

The primary outcome parameters included changes in the liver
enzyme and lipid profile levels, liver stiffness measurement,
and liver inflammation score. Liver enzymes such as ALT
and AST were measured using the International Federation
of Clinical Chemistry Methods."” For lipid profile measures,
serum total cholesterol (T'C) was measured by the enzymatic
(CHOD-POD) method," while serum TG was measured
by the glycerol-3-phosphate (GPO)-peroxidase (POD)
chromogenic method."” Other lipid measures, such as HDL
and LDL, were measured using the homogeneous enzymatic
method.” Liver stiffness was measured using a non-invasive,
ultrasound-based technology — transient elastrography*'—
during which a low-frequency elastic shear wave is used
to propagate through tissues, the propagation speed being
proportional to the stiffness of the tissues crossed. Specific
software is used to obtain tissue stiffness measurements,
expressed in kilopascals (kPa) and ranging from 2.5 to 75 kPa.
Liver inflammation was estimated using NAS. The NAS is a
measure of grade and is the sum of numerical scores applied
to steatosis (0-3), hepatocellular ballooning (0—2), and lobular
inflammation (0-3). Accordingly, the NAS*ranges from 0 to
8. Monitoring and reporting of associated adverse events and
medication adherence by patients were considered secondary
outcomes. Adherence to treatment was assessed using the
pill count method. Adherence, measured by pill count, was
calculated as the percentage of the number of prescribed
pills corrected for the number of returned pills divided by
the period (in days) multiplied by 100%.7

Statistical methods

The collected data were checked for completeness and
statistically analyzed. Means and percentages were used to
represent descriptive data. Different levels were expressed
at a 95% confidence interval. A P<0.05 was considered
statistically significant. Where applicable, mean and median
values were compared with hypothesis testing and correlation
analysis was conducted for various grades and scores.
The normality test was done using the Shapiro—Wilk test.
Quantitative data were analyzed using a paired or unpaired
student’s t-test as per the requirement. All statistical analyses
for various measures were performed using various statistical
software packages, such as the Statistical Packages for the
Social Sciences (SPSS version 28) and Microsoft Excel.

RESULTS

Study participants
A total of 103 patients were screened. 88 patients meeting
the eligibility criteria were randomly assigned to receive
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either tablet mariliv or tablet ursocol. Participants were
given medicines once a month for 6 months. A total of 9
participants were lost to follow-ups 5 and 4 from group
mariliv and group ursocol, respectively (Flow Diagram 1).

The mean age of the participants was 39.44 (9.31) years,
with 41 (51.89%) females and 38 (48.11%) males. The
baseline distributions of age, sex, weight, BMI, transient
elastography score (kpa), HOMA-IR, liver, lipid profile
parameters, and NAS score were not significantly different
(clinically or statistically) between the two groups (Table 1).

Outcome parameters

Efficacy measures

The primary and secondary outcome parameters wete
compared within each study group and between them.

| Screened for eligibility (n = 103) |

Excluded (n = 15)
Did not meet the eligibility
criteria

| Randomized (n = 88) |

Allocation
Mariliv (n = 44) Ursocol (n = 44)

| Lost to Follow-up: 5 |

| Lost to Follow-up: 4 |

Analysis
Analyzed: n = 39 Analyzed: n =40 |

Flow Diagram 1: Study design

Both groups showed significant improvements in transient
elastography, NAS score, ALT, AST, TC, and LDL levels.
AST, ALT levels, transient elastography scores, and NAS
scores significantly improved more in patients receiving
mariliv (silymarin-choline); however, TC and LDL levels
significantly improved more in patients receiving ursocol
(UDCA). After therapy, anthropometric parameters
(bodyweight and BMI) and HOMA-IR scores did not
change significantly in either group (Tables 2 and 3).

Liver stiffness measurement

Transient elastography

(kp) scoring improved significantly more in the mariliv
arm than the ursocol arm (1.36 U/L [95% CI: 1.01-1.69,
P=0.000] vs. 0.76 U/1. [95% CI: 0.35-1.17, P=0.001)).

Liver inflammation scoring

There was a significant improvement in the NAS score in
the mariliv arm as compared to the ursocol arm (3.86 [95%
CI: 3.15-4.57, P=0.000] vs. 1.72 U/L [95% CI: 1.06-2.37,
P=0.000]).

Liver profile

The mean improvement in ALT (U/L) levels was
significantly higher in the mariliv arm compared to the
ursocol arm (39.18 [95% CI: 34.09-44.26, P=0.000] vs.
37.65 U/L [95% CI: 32.09—43.21, P=0.000]).

The mean improvement in AST (U/L) levels was
significantly higher in the mariliv arm compared to the
ursocol arm (16.95 [95% CI: 9.39-24.51, P=0.000] vs. 16.38
U/L [95% CI: 9.25-23.49, P=0.000]).

Baseline parameters (1 visit) Mariliv® Ursocol® P-value
(SILYMARIN-CHOLINE) (ursodeoxycholic acid) (inter-group)
Age 39.33 (9.39) 40.63 (10.63) 0.124
Gender
Male n (%) 21 (56.8) 16 (43.2) 0.218
Female n (%) 18 (42.9) 24 (57.1)
Weight (kg) 72.87 (4.21) 72.95 (4.22) 0.929
Body mass index (kg/Mt?) 29.35 (1.22) 29.32 (2.07) 0.000
Homeostatic model assessment of insulin resistance 1.302 (0.49) 1.303 (0.68) 0.002
Liver panel
ALT (U/L) 78.72 (13.65) 78.23 (13.56) 0.938
AST (U/L) 54.18 (17.02) 54.40 (16.48) 0.659
Lipid panel
Total cholesterol (mg/dL) 187.08 (31.11) 187.88 (27.49) 0.154
Triglycerides (mg/dL) 163.36 (31.69) 163.83 (33.79) 0.812
High-density lipoprotein (mg/dL) 41.41 (7.69) 40.50 (6.99) 0.884
Low-density lipoprotein (mg/dL) 135.74 (31.20) 136.18 (31.04) 0.992
Liver stiffness measure
Transient elastography score (kpa) 7.68 (0.97) 7.61 (0.66) 0.006
Liver Inflammation
NAFLD activity score 6.5 (0.37) 6.7 (0.24) 0.214
*Values expressed as mean (SD), ALT: Alanine aminotransferase, AST: Aspartate transaminase, NAFLD: Non-alcoholic fatty liver disease
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Mariliv versus ursocol

Ursocol (ursodeoxycholic acid)

Mariliv (silymarin-choline)

Parameters

P-value (inter

Mean difference at 2"

P-value 1¢t visit 2 visit P-value
(intra group) (intra group)

2" visit

1st visit

group)

visit (95% confidence

interval)
-0.19 (-2.19-1.82)
-0.13 (-0.99-0.74)
0.0001 (-0.273-0.272)

0.74
0.004
0.063

0.070

72.23 (4.58)
29.04 (2.31)

72.95 (4.22)
29.32 (2.07)
1.303 (0.68)

0.071

72.41 (4.39)
29.16 (1.43)
1.306 (0.49)

72.87 (4.21)

Weight (kg)
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0.077

0.072
0.968

29.35 (1.22)

Body mass index (kg/Mt?)

0.984

1.306 (0.71)

1.302 (0.49)

Homeostatic model assessment of

insulin resistance

Liver panel

0.97
0.02

1.04 (-3.27 to 5.34)
0.79 (-3.23-4.82)

0.000
0.000

40.58 (9.67)
38.03 (7.94)

78.23 (13.56)
54.40 (16.48)

0.000
0.000

39.54 (9.54)
37.23 (9.94)

78.72 (13.65)
54.18 (17.02)

ALT (U/L)
AST (U/L)
Lipid panel

-7.32 (-20.35-5.71) 0.223

178.77 (29.69) 0.000 187.88 (27.49)  171.45 (28.47) 0.000

187.08

Total cholesterol (mg/dL)

(31.11)

0.37 (-14.12-14.85) 0.917

162.28 (31.45) 0.001 163.83 (33.79)  162.65 (33.15) 0.003

163.36

Triglycerides (mg/dL)

(31.69)
41.41 (7.69)

0.884
0.602

-0.713 (-3.99-2.56)
-3.35 (-15.74-9.05)

0.054
0.000

0.544 4050 (6.99)  40.80 (7.02)
125.48 (27.35)

0.000

41.51 (7.59)
128.82 (27.96)

High-density lipoprotein (mg/dL)
Low-density lipoprotein (mg/dL)

136.18 (31.04)

135.74

(31.20)

Liver stiffness measure

0.52 (0.02--1.03) 0.752

6.32 (1.26) 0.000 7.61 (0.66) 6.85 (0.98) 0.001

7.68 (0.97)

Transient elastography score (kpa)

Liver inflammation

2.29 (1.37-3.21) 0.074

6.5 (0.37) 2.65 (1.26) 0.000 6.7 (0.24) 4.95 (1.37) 0.000

NAFLD: Non-alcoholic fatty liver disease, ALT: Alanine aminotransferase, AST: Aspartate transaminase

NAFLD activity score

Lipid profile

In the ursocol arm, TC (mg/dL) levels improved
significantly more than in the mariliv arm (16.43 [95%
CL: 10.61-22.24, P=0.000] vs. 8.31 [95% CI: 4.65-11.97,
P=0.000]). The mean improvement in LDL (mg/dL) levels
in the ursocol arm was also significantly higher than that
in the mariliv arm (10.70 [95% CI: 6.96-14.43, P=0.000]
vs. 6.92 [95% CI: 3.73-10.11, P=0.000]).

Safety measures

There were no major side effects in either group; however,
8 (20.51%) out of 39 mariliv participants (silymarin-
choline) and 9 (22.5%) out of 40 ursocol (UDCA)
participants complained of constipation and loose stools,
respectively. There were a few participants from both
groups who complained of nausea, bloating, and loss of
appetite. The side effects were managed in the outpatient
department of -the study set-up (Table 4).

Adherence

Therapy adherence of trial participants to therapy was
satisfactory. Adherence to treatment was comparable in
both arms. Adherence, as measured using the pill count
method, was assessed to be 96.67% in the mariliv arm and
97.09% in the ursocol arm.

DISCUSSION

Transient elastography score, HOMA-IR score, anthropometric
parameters, LFT, lipid profile, and liver biopsy were considered
in this randomized, double-blinded clinical trial.

There was a significant improvement in transient
elastography score, liver inflammation, ALT, AST, TC,
and LDL levels in each group (mariliv and ursocol) after
6 months of treatment.

There was a significant improvement in transient
elastography score, AST, ALT, and biopsy parameters in
patients receiving mariliv (silymarin-choline); however,
significant improvements in TC and LDL levels were
observed more in patients receiving ursocol.

In both groups, the changes in anthropometric parameters
(body weight and BMI) and HOMA-IR score after the
therapy were insignificant.

There were no major side effects in either group; however,
8 (20.51%) out of 39 mariliv participants (silymarin-choline)
and 9 (22.5%) out of 40 ursocol (UDCA) participants
complained of constipation and loose stools, respectively.
The side effects were managed in the outpatient department
of the Medical College and Hospital, Kolkata.
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Mean difference (Cl) (within

groups/intragroup) (1<t visit vs. 2" visit)

Mariliv (silymarin-choline)

Ursocol (ursodeoxycholic acid)
(1%t visit vs. 2" visit)

Mean difference (95% Cl) P-value Mean difference (95% Cl) P-value

Weight (kg) 0.46 (-0.04-0.97) 0.071 0.73 (-0.06-1.51) 0.070
Body mass index (kg/Mt?) 0.21 (-0.005-0.418) 0.06 0.28 (-0.039-0.605) 0.084
Homeostatic model -0.004 (-0.224-0.215) 0.968 -0.003 (-0.308—-0.302) 0.984
assessment of insulin resistance
Liver panel

ALT (U/L) 39.18 (34.09-44.26) 0.000 37.65 (32.09-43.21) 0.000

AST (U/L) 16.95 (9.39-24.51) 0.000 16.38 (9.25-23.49) 0.000
Lipid panel

Total cholesterol (mg/dL) 8.31 (4.65-11.97) 0.000 16.43 (10.61-22.24) 0.000

Triglycerides (mg/dL) 1.08 (0.45-1.70) 0.001 1.18 (0.43-1.92) 0.003

High-density lipoprotein (mg/dL) -0.08 (-3.74-3.59) 0.966 -0.28 (-0.58-0.02) 0.062

Low-density lipoprotein (mg/dL) 6.92 (3.73-10.11) 0.003 10.70 (6.96-14.43) 0.000
Liver stiffness measure

Transient elastography score (kpa) 1.36 (1.01-1.69) 0.000 -0.76 (0.35-1.17) 0.001
Liver inflammation

NAFLD activity score 3.86 (3.15-4.57) 0.000 1.72 (1.06-2.37) 0.000

Cl: Confidence interval, NAFLD: Non-alcoholic fatty liver disease, ALT: Alanine aminotransferase, AST: Aspartate transaminase

Ursocol (ursodeoxycholic acid) (%)

Safety Mariliv (silymarin-choline) (%)
Constipation 8 (20.51)

Loose stools -

Nausea 3(7.69)

Bloating 4 (10.26)

Loss of appetite 4 (10.26)

9 (22.5)
5 (12.50)
6 (15.00)
4 (10.00)

Silymarin,* a flavonolignan obtained from the Silybum

marianum plant, is used for its hepatoprotective action.
It acts through its antioxidative, antifibrotic, anti-
inflammatory, and immunomodulatory effects.

A randomized placebo-controlled clinical trial was
conducted by Solhi et al., on 64 patients with NASH, where
the case group received 210 mg/day of silymarin orally for
8 weeks. After 8 weeks of treatment, the silymarin group
showed more improvement in hepatic enzyme levels." In
our study, significant improvements in hepatic enzyme
levels were also noticed in the mariliv group.

A randomized, double-blind, placebo-controlled clinical trial
was conducted by Wah Kheong et al., on 99 participants with
NAFLD and NASH, where the case group received 700 mg of
silymarin thrice daily for 48 weeks. After 48 weeks of therapy,
silymarin was noticed to reduce liver fibrosis; however, the
NAS score was not reduced by 30% or more.** A significant
reduction of NAS in the silymarin group was noticed in our
study. Although a reduction of NAS was also noted in the
UDCA group, the reduction was not below three (<3).

A randomized double-blind placebo-controlled trial was
conducted by Anushiravani et al., on 150 participants
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with NAFLD, where the participants of the silymarin
group received silymarin 140 mg/day for 3 months. After
3 months, significant improvement in hepatic enzyme level
was noticed in the silymarin group, but improvement in
lipid profile was not noticed. Silymatin was well tolerated.’

In our study, improvement in TC and LDL levels, along
with AST and ALT, was noticed in the mariliv group after
6 months of therapy. Mariliv was well tolerated by our
study participants, but few complained of constipation.

The liver is sensitive to the availability of choline in the diet.
The role of choline availability in the progression of liver
injury and serious hepatic illnesses needs further attention.”

A randomized double-blind placebo-controlled multicenter
trial was conducted by Ratziu et al., on 126 participants
with NASH, where the case group received UDCA (28—
35 mg/kg/day) for 12 months. A significant improvementin
ALT level and liver fibrosis was noticed in the UDCA group
after 12 months of therapy. UDCA was well tolerated."

UDCA therapy was found to be effective in NAFLD
patients in a meta-analysis conducted by Zhang et al.
A significant improvement in ALT level was noticed.”
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TC, LDL, AST, and ALT levels in the ursocol group
improved after 6 months of therapy in out study. The study
participants tolerated ursocol well, but few complained of
loose stools.

Limitations of the study

This study was a single-center study with a limited follow-
up period; hence, the study result cannot be generalized.
This study lacks a placebo arm. Future research should try
to overcome these limitations.

CONCLUSION

NAFLD is an increasing cause of liver disease burden
across the world. The accepted treatment protocol is to
treat the associated comorbidities, which cannot stop the
progtression of the disease at times. In this study, clinical,
non-invasive, and invasive biochemical parameters related
to NAFLD were assessed. The result of this study infers
that tablet silymarin-choline bitartrate is effective and
tolerable and reduces liver inflammation significantly
compared to UDCA when combined with lifestyle
modification. Tablet silymarin-choline bitartrate can be
utilized as a better alternative to UDCA in the treatment of
NAFLD. There is a need for more studies in the future to
develop evidence-based treatment approaches for NAFLD.
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