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Abstract

Background: Non-Alcoholic Fatty Liver Disease (NAFLD) is closely linked to insulin resistance, obesity, and
Type-2 Diabetes Mellitus. The progression of NAFLD from steatosis to Non-Alcoholic Steatohepatitis (NASH),
and cirrhosis is a significant health concern. Prediabetes, characterized by elevated blood sugar levels, is often
associated with an increased risk of developing NAFLD.

Objective: To assess the effect of Saroglitazar, a dual-activity PPAR-o/y agent, on the Fibrosis-4 (FIB-4) score
and safety in prediabetic patients with NAFLD, highlighting the score's cost-effectiveness and accessibility
compared to invasive diagnostic methods.

Methods: This six-month prospective, single-center, observational study was conducted at the Department of
Pharmacology, MGM Medical College, Aurangabad. It included 65 prediabetic individuals with NAFLD,
confirmed by ultrasonography. Patients were administered 4 mg of Saroglitazar once daily. The FIB-4 score was
calculated at baseline, 3 months, and 6 months to assess the effectiveness of the treatment.

Results: The study included 65 participants (41 males, 24 females) with a mean age of 54.4+7.83 years. The
baseline FIB-4 score was 2.132 + 0.34. A statistically significant reduction in FIB-4 scores was observed at 3
months (1.723 + 0.27) and 6 months (1.514 + 0.24). Adverse events were minimal, with only two patients
reporting nausea and gastrointestinal upset.

Conclusion: Saroglitazar significantly reduced the FIB-4 score in prediabetic patients with NAFLD over a 6-
month period, indicating an improvement in liver health. The treatment was well-tolerated with minimal adverse
events. This study supports the potential of Saroglitazar as a non-invasive, effective treatment option for
NAFLD in prediabetic individuals, particularly in resource-constrained settings like India.

Keywords: Non-Alcoholic Fatty Liver Disease, Prediabetes, Saroglitazar, Fibrosis-4 Score, Liver Health,
PPAR-o/y Agent.
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Introduction

Insulin resistance is a critical factor in the specifically within the population of Maharashtra.

development of Non-Alcoholic Fatty Liver Disease
(NAFLD), a condition that involves an increase in
triglycerides and fatty acids in hepatocytes, leading
to steatosis. This disease can progress from simple
steatosis to more severe forms like Non-Alcoholic
Steatohepatitis (NASH), fibrosis, and eventually
cirrhosis. Major risk factors for NAFLD include
obesity, insulin resistance, and Type-2 Diabetes
Mellitus. Globally the prevalence of NAFLD
accounts for 25%; the highest is observed in the
middle east [1] The incidence of NAFLD in India
falls between 9% and 32%, with notably higher
prevalence rates, around 28.1%, observed
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[2,3] Closely linked to NAFLD is prediabetes, a
state characterized by elevated blood sugar levels
that are not high enough to be classified as diabetes
but indicate a high risk of progression to Type-2
Diabetes Mellitus (T2DM). The pathophysiology of
diabetic NAFLD involves insulin resistance, which
leads to increased plasma levels of free fatty acids
(FFAs) and their uptake into hepatocytes. This, in
turn, contributes to hepatic steatosis. The
coexistence of NAFLD and T2DM results in a
worse metabolic profile and a higher risk of
cardiovascular disease. NAFLD is also associated
with an increased risk of microvascular

International Journal of Current Pharmaceutical Review and Research

17


http://www.ijcpr.com/

International Journal of Current Pharmaceutical Review and Research

complications in diabetes, making early detection
and intervention essential. [4] The American
Diabetes Association (ADA) defines the criteria of
diagnosis prediabetic stage as impaired fasting
glucose (IFG) of 100-125 mg/dL (5.6—-6.9 mmol/l)
or impaired glucose tolerance (IGT) of 140-199
mg/dl  (7.8-11.0 mmol/l) or glycosylated
hemoglobin (HbAlc) prediabetic range 5.7-6.4 %.
[5,6] Its global prevalence is significant, affecting
7.3% of adults and expected to rise. [7,8] Up to
40% of NAFLD patients are at risk of developing
NASH, which can further progress to cirrhosis and
hepatocellular carcinoma (HCC). [9] Since both
NAFLD and NASH are often asymptomatic in
early stages, early detection and intervention are
crucial. However, liver biopsy, the standard
diagnostic method, is invasive and costly. Shear
wave eclastography (SWE), a non-invasive
ultrasound technique, has shown promise in
assessing liver stiffness and the severity of fibrosis,
proving more accurate than transient elastography
for significant liver fibrosis detection. Despite its
advantages, SWE is costly, highlighting the need
for accessible, non-invasive diagnostic tools. [10]
The Fibrosis-4 (FIB-4) score offers a non-invasive
way to evaluate liver fibrosis, incorporating easily
accessible serum markers like age, AST, ALT, and
platelet count. The FIB-4 score, initially developed
for hepatitis C patients, uses easily obtainable
serum markers like age, AST, ALT, and platelet
count. It provides quick results and can reduce the
necessity for liver biopsies. [11]. Current
treatments for related conditions include
Pioglitazone and GLP-1 Receptor Agonists, with
Pioglitazone being effective yet linked to side
effects like weight gain and heart failure risk.
Treatments  targeting  metabolic ~ pathways,
particularly ~ peroxisome  proliferator-activated
receptor (PPAR) ligands, are emerging due to their
ability to manage lipid and glucose metabolism and
their anti-inflammatory and antifibrotic properties.
[12] In India, Saroglitazar, a drug with dual activity
on PPAR-a/y, has been approved for treating
dyslipidemia in diabetic patients and has shown
promising results in NAFLD treatment. [13]
Considering the link between NAFLD, insulin
resistance, and prediabetes, Saroglitazar presents a
potential treatment option for NAFLD patients,
particularly those at the borderline of NASH. The
current study aims to evaluate the impact of
Saroglitazar on the Fibrosis-4 score in NAFLD
patients with prediabetes, emphasizing the score's
cost-effectiveness and accessibility compared to
more invasive or expensive diagnostic methods.

Methodology

Study Design and Setting: This six-month
prospective, single-center, observational study was
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conducted at the Department of Pharmacology,
MGM Medical College, in collaboration with the
outpatient department of Deogiri Diabetes Care
Center, Aurangabad. The study focused on
prediabetic patients with Non-Alcoholic Fatty
Liver Disease (NAFLD) and was approved by the
Institutional Ethics Committee of Mahatma Gandhi
Mission’s Ethics Committee for Research on
Human Subjects (Ref. no- MGM-
ECRHS/2022/100; approved on date of 20" April
2022), adhering to ICH-GCP guidelines.

Participants

The study included 65 NAFLD patients with
prediabetes range (HbAlc — 5.7% to 6.4%) as
confirmed by ultrasound and lipid derange value
using National Cholesterol Education Program
(NCEP) Adult Treatment Panel-IIl (ATP-III)
guidelines. Participants were more than 18 years
old and provided written informed consent.
Exclusions were made for alcoholics, patients with
type 2 diabetes (HbAlc > 6.5%), patients with
other liver diseases or metabolic disorders, those on
liver-enzyme-affecting medications, individuals
intolerant to Saroglitazar, patients with active
diseases affecting platelet count, and pregnant or
lactating women.

Intervention and Endpoints

Participants were prescribed Saroglitazar 4 mg
once daily for a duration of 6 months. FIB-4 score
was calculated and adverse events were reported at
baseline, 3 months and 6 months.

Statistical Analysis: Data gathered were organized
in a Microsoft Excel spreadsheet. Analysis was
conducted using the 25th version of IBM SPSS
(Statistical Package for the Social Sciences).
Quantitative data were expressed as means,
standard deviations with 95% confidence intervals
(Cls), while qualitative data were presented as
percentages. Both data types were visually depicted
through bar and pie charts. Observational
assessments were done with the paired t-test, with
statistical significance established at a p-value less
than 0.05, adhering to a 5% significance level.

Results

The study enrolled a total of 65 participants,
including 41 (63.1%) males and 24 (36.9%)
females. The mean age of the participants was 54.4
years, with a standard deviation of 7.83 years.

Regarding the baseline liver health, the mean FIB-4
score at the start of the study was 2.132 +0.34.
(Table 1)
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Table 1: Demographic details of the Study Population

Characteristics

Value

Total, N (%)

65 (100%)

Male, n (%)

41 (63.1%)

Female, n (%) 24 (36.9%)
Mean Age + SD 54.4+7.83
Baseline FIB-4 Score 2.132+£0.34

Significant changes were observed in the FIB-4
scores over the study period. Initially, the baseline
FIB-4 score was recorded as 2.132 + 0.34. At the 3-
month follow-up the mean FIB-4 score decreased
to 1.723 £ 0.27, demonstrating a mean difference of
0.410, which was statistically significant (p<0.05).
By the end of the 6-month, the mean FIB-4 score
further reduced to 1.514 £ 0.24. This change from
the baseline represented a mean difference of

0.618, showing statistical significance (p<0.05).
Additionally, the comparison between the 3-month
and 6-month scores revealed a mean difference of
0.208, with the change being statistically
significant (p<0.05).

These results indicate a consistent decrease in FIB-
4 scores throughout the study, suggesting an
improvement in liver health. (Table 2)

Table 2: Mean FIB-4 score at Baseline, 3 Months & 6 Months

FIB-4 Score Mean+ SD p-value

Baseline 2.132+0.34

3 Months 1.723 £ 0.27

6 Months 1.514 £ 0.24

Mean difference (Baseline-3 Months) 0.410 p<0.05*

Mean difference (Baseline-6 months) 0.618 p <0.05*
Mean Difference (3 months-6 months) 0.208 p <0.05*

Note: * p-value <0.05 is considered to be statistically significant.

Throughout the study, adverse events were minimally reported in 2 patients. The reported AEs were pertaining
to the Gastrointestinal system with only one instance each of nausea and gastrointestinal, This low incidence of
adverse events suggests that the treatment was generally well-tolerated among the participants. (Table 3)

Table 3: Frequency of Adverse Events among Patients in the Study

Adverse Events

Patients (n)

Nausea

1

Gastrointestinal Upset

1

Total

2

Discussion

The present study evaluated the efficacy of
Saroglitazar in reducing the severity of non-
alcoholic fatty liver disease (NAFLD) as measured
by the Fibrosis-4 (FIB-4) score in prediabetic
patients. The study includes 65 patients, with a
majority being males (41 males and 24 females),
and the most represented age group was 51 to 60
years with the mean age being 54.4+7.83 years.
Over a 6-month period, with patients receiving
Saroglitazar 4mg once daily, the current data
showecases statistically significant reduction in the
FIB-4 score from baseline to 3 months, and from 3
months to 6 months. This reduction indicates an
improvement in liver health, suggesting the
effectiveness of Saroglitazar in managing NAFLD
in prediabetic patients

Adverse events were minimal, with only one male
and one female patient reporting nausea and
gastrointestinal upset, respectively. These events
were managed effectively, and the patients
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continued with the study. The overall tolerance to
Saroglitazar was high, aligning with findings from
Kaul et al, 2019 integrated analysis, which
highlighted its safety in NAFLD without any
serious adverse drug reactions. [14]

The present study aligns with existing literature,
notably in the significant decrease of serum ALT
and AST levels, critical components in the FIB-4
score, following Saroglitazar treatment, as reported
in previous studies [15,16]. In a separate
investigation,  Saroglitazar ~ administered  to
prediabetic patients with dyslipidemia over 24
weeks led to marked improvements in serum
triglycerides and HbAlc levels. The mean serum
triglycerides decrease from 348+86.98 mg/dl to
216.4+72.34 mg/dl post-treatment (p<0.0001),
while HbAlc levels significantly dropped from
6.3%=0.16 to 5.5%+0.30% (p<0.0001). This study
also noted notable enhancements in other lipid
parameters and reported high tolerability with no
serious adverse events, underscoring Saroglitazar's
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safety and efficacy in managing dyslipidemia and
glycemic levels in prediabetic patients. [6]

The PRESS XII study, focusing on type 2 diabetes
patients in India, compared Saroglitazar (at 2 mg
and 4 mg doses) and Pioglitazone (30 mg) over 56
weeks in 1155 patients. The study assessed changes
in HbAlc, FPG, PPG, and lipid profiles, revealing
significant glycemic control and lipid parameter
improvements in all treatment groups. Saroglitazar,
in both dosages, achieved a notable HbAlc
reduction, comparable to Pioglitazone, and
positively impacted lipid profiles, indicating a
potential in reducing cardiovascular risk in these
patients. The majority of adverse events were mild
or moderate and resolved by the study's conclusion.
[17] This correlation underscores the potential of
Saroglitazar in improving liver health markers.
Furthermore, the demographic distribution in our
study, particularly the mean age and male
predominance, was consistent with Goyal et al.,
2020 findings, further validating our results within
the broader context of NAFLD research. [16]

Prediabetes, characterized by its strong link with
obesity and insulin resistance, is often considered a
precursor to T2DM and is associated with an
elevated risk of cardiovascular diseases. [7,8] This
relationship highlights the importance of managing
conditions like NAFLD early in prediabetic stages,
as done in the present study.

The utilization of the FIB-4 score in our study,
acknowledged for its non-invasive and efficient
nature, merits special attention. Prior research has
substantiated the FIB-4 score's superiority over
other non-invasive markers in diagnosing NAFLD.
[11] This reinforces the wvalidity of our
methodology and the significance of our findings in
the context of current medical research and
practice.

The study contributes to the growing body of
evidence supporting the use of Saroglitazar in
managing NAFLD, particularly in prediabetic
individuals. The consistency of our results with
previous studies, coupled with the observed safety
profile of Saroglitazar, suggests its potential as a
therapeutic option in this patient population.

Conclusion

In a six-month study, Saroglitazar significantly
reduced the FIB-4 score in patients with prediabetic
NAFLD, indicating improved liver health. Most
patients tolerated the treatment well, with only two
reporting minor adverse events. Saroglitazar,
especially in a context like India, offers a
promising, non-invasive treatment option for
NAFLD, potentially preventing progression to liver
cirrhosis. This study highlights the need for further
research on Saroglitazar in conjunction with
lifestyle modifications for NAFLD management.
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