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Introduction: Fatty liver is a global pandemic and is recognized as one of the most important
etiology for liver cirrhosis and hepatocellular carcinoma across the world. While lifestyle
modification remains the cornerstone for fatty liver management, drugs are also gradually
becoming available to address the issue.

Materials & Methods: We recruited 52 patients diagnosed as having fatty liver in this
prospective, real-life study. They were randomized into two groups. Saroglitazar group had
30 patients who were prescribed generic saroglitazar 4 mg orally, daily and lifestyle
modification. The control group included 20 fatty liver patients, who were advised only
lifestyle modification. Patients were followed up at 6 months. Serum alanine aminotransferase
and aspartate aminotransferase levels, ultrasonography of hepatobiliary system and
Fibroscan were checked at baseline and repeated at 6 months.

Results: We observed significant reduction in hepatic fat content as well as improvement in
liver enzymes in the saroglitazar group compared to the control group. Reduction in hepatic
fibrosis was also seen, but it was not statistically significant.

Conclusion: Our real-life study shows promising results with generic saroglitazar in fatty
liver patients, justifying the need for larger clinical trials.
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Introduction

Fatty liver is one of the most common causes of chronic
liver disease in the world [1]. The overall global prevalence
of fatty liver is 25.2% [2]. Spectrum of fatty liver ranges
from fatty liver to liver cirrhosis, liver failure and
hepatocellular carcinoma [3, 4]. In Bangladesh, the
situation is equally worrisome as the prevalence of fatty
liver has been estimated at 18.5% in Bangladesh [5].

Peroxisome proliferator-activated receptor (PPAR) has
wide range of metabolic actions that modulate lipid,
glucose and energy homeostasis. They also have anti-
inflammatory and anti-fibrotic effects [6, 7, 8]. They are
primarily seen in liver and adipose tissue and activate fatty
acid oxidation [7, 8, 9]. Saroglitazar is a dual PPAR-o/Y
agonist, which increases hepatic fatty acid oxidation and
reduces triglyceride synthesis in the liver [10]. It increases
insulin sensitivity and reduces blood glucose and
glycosylated hemoglobin (HbAlc) [11]. In high-fat or
Western  diet-induced steatohepatitis mice model,
saroglitazar significantly reduced serum ALT and hepatic
fat content as well as hepatic ballooning and lobular
inflammation [12, 13].

Material & Methods

In this prospective, observational, real-world study from
Bangladesh, we included total 52 treatment naive, fatty
liver patients. The diagnosis of fatty liver was established
at ultrasonography of hepatobiliary system and Fibroscan.
Hepatitis B and C, history of alcohol intake and liver
cirrhosis were excluded. Patients were between 20 to 70
years of age with equal number of 26 males and 26 females.
The patients were randomized by block randomization
method into 2 groups. In ‘saroglitazar group’, there were 32
patients. They received saroglitazar 4 mg orally, daily plus
lifestyle modification. Generic version of saroglitazar is
available in Bangladesh. The “control group’ had 20
patients. They were advised lifestyle modification only.
Patients were followed up at 6 months to assess response.
Serum alanine aminotransferase (ALT) and aspartate
aminotransferase (AST), ultrasonography of hepatobiliary
system and continued attenuation parameter (CAP) and
liver stiffness measurement (LSM) Fibroscan were
checked.

Results

At baseline, there were no significant differences between
the saroglitazar group and the control group in terms of age
(44.5 £ 10.6 vs. 41.8 = 8.8 years, p = 0.34), gender
distribution (male 46.9% vs. 55%, p = 0.58), ALT (48.6 =
40.3 vs. 62.9 £ 409 U/L, p = 0.22), AST (35.3 + 19.5 vs.
45.6+ 284 U/L,p=0.13) or LSM (6.5 £2.8 vs. 5.5+ 1.0
kPa, p = 0.11). However, CAP values were significantly

lower in the saroglitazar group compared to controls at
baseline (293.0 + 33.4 vs. 319.0 = 34.9 dB/m, p = 0.01)
(Tables 1 and 2).

After six months of follow-up, the saroglitazar group
showed significantly lower ALT (25.3 + 14.6 vs. 44.3 £
22.0 U/L, p<0.001), AST (24.4+£6.5vs.33.5£99U/L,p
< 0.001) and CAP values (256.5 + 37.8 vs. 305.5 £ 33.2
dB/m, p < 0.001) compared to controls. No significant
difference was, however, observed in LSM between groups
(5.1£1.3vs.5.4+1.0kPa, p=0.41) (Figure 1).

The present study demonstrates that saroglitazar treatment
was associated with significant improvements in liver
function tests and hepatic steatosis and also showed a
favorable reduction in fibrosis over 6 months. While both
the saroglitazar and control groups exhibited improvements
in serum ALT, AST and CAP values, the magnitude of
benefit was substantially greater in the saroglitazar group.
Also to be noted is that LSM improved significantly only in
the saroglitazar group, suggesting potential antifibrotic
effect of the drug.

Discussion

With limited therapeutic options, lifestyle modification and
dietary changes remain the main focus of fatty liver
management [14, 15]. The fundamentals of lifestyle
modification include diet, exercise and weight reduction.
Exercise includes brisk walking, aerobic exercise,
swimming and cycling [16]. It has been postulated that
reduction of >7% body weight leads to resolution of excess
hepatic fat, while >10% weight reduction will cause
disappearance of hepatic fibrosis [17]. However, despite
efforts focusing on lifestyle modifications, preventing long-
term complications of metabolic syndrome like fatty liver
remains a major challenge [18]. ‘Nutrition transition’ in the
Indian sub-continent, which include obesity, physical
inactivity and unhealthy food habit due to socio-economic
shift has been crucial in increasing the burden to fatty liver
in our part of the globe [19, 20]. Besides, as many patients
are unable to maintain dietary and lifestyle changes, long-
term outcome of such interventions remains questionable
[14, 21]. Rebound weight gain, which is a natural
phenomenon, further add to this problem in many cases
[22].

Resmetirom, which is a partial activator of a thyroid
hormone receptor, reduces hepatic fat was recently
approved by the United States Food and Drug
Administration (USFDA) as the first drug for the
management of liver fat and steatohepatitis [23]. It is also
approved by the Directorate General of Drug
Administration (DGDA) of Bangladesh. More recently a
phase III clinical trial has shown excellent results with
semaglutide in liver fat and steatohepatitis management
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[24]. Generic saroglitazar, on the other hand, is approved
by the DGDA and Central Drugs Standard Control
Organization (CDSCO) of India for fatty liver
management. It is also produced by several
pharmaceuticals in Bangladesh, which is a major hub for
manufacturing generic drugs being exported overseas too.
We therefore felt that it was important to assess the
effectiveness of local generic saroglitazar in fatty liver
patients. We checked serum ALT and AST, ultrasonogram
of hepatobiliary system and hepatic fat content (i.e. CAP)
and fibrosis (i.e. LSM) by Fibroscan at baseline and then
again at 6 months to assess response to generic saroglitazar.

Although, liver biopsy is the ‘gold standard’ for assessment
of hepatic inflammation and fibrosis and our group also
performs this procedure routinely, the acceptability of liver
biopsy is limited to conservative colleagues as it is an
invasive procedure. On the other hand, LSM and CAP by
Fibroscan are useful and accepted alternatives for
assessment of hepatic fat content and fibrosis [25, 26, 27,
28]. Ultrasonography of hepatobiliary system was not
considered for measuring hepatic fat, as it is subject to intra-
and inter-observer variability. This is perhaps applicable
more for Bangladesh as here this procedure is often
performed by non-specialists.

Several recent studies have explored the safety and efficacy
of saroglitazar in fatty liver. 101 fatty liver patients out of
107, who were included in a prospective, observational,
real-world study after screening 163 patients revealed after
24 weeks that saroglitazar resulted in significant reduction
of serum ALT from 94 U/L (47-122 U/L) to 39 U/L (31-49
U/L) (p<0.0001) and serum AST 89 U/L (43-114 U/L) to
37 U/L (30-47 U/L) (p<0.0001). LSM also reduced from
8.4 kPa (7.1-9.3 kPa) to 7.5 kPa (6.4-8.4 kPa) (p = 0.0261).
CAP also improved significantly [3]. Another randomized,
controlled, double blind, phase-II trial showed that
compared to placebo at 16 weeks, saroglitazar (4 mg/day,
orally) improved liver fat content (4.1% [5.9] vs -19.7%
[5.6]) (p<0.05) and serum ALT -45.8% vs 3.4% (p<0.001)
[29]. This study had 106 fatty liver patients. A recent and
much larger retrospective, observational, electronic
medical record-based, real-world study involving 553 fatty
liver patients revealed that at 90 days, saroglitazar (4
mg/day, orally) resulted in improved hepatic parameters
with serum ALT and AST decreasing by -2.62 U/L and -
7.95 U/L respectively [30]. A more recent retrospective,
single center, observational study included 204 fatty liver
patients who received oral saroglitazar 4 mg, once daily.
The study observed that in significant fibrosis group (<14
kPa), LSM reduced from 10.314+2.01 kPa to 6.27+1.44 kPa
(-39.1%, p<0.001) and CAP from 295.82+49.34 dB/m to
241.01+63.61 dB/m (-18.4%). ALT and AST declined by
49.5% and 43.4% respectively. In the advanced fibrosis

group (>14 kPa), LSM decreased from 17.96+1.85 kPa to
13.83+1.42 kPa (-23.0%) and CAP from 31.05+61.28 dB/m
to 272.36+52.38 dB/m (-14.1%). ALT and AST reductions
were 46.6% and 45.1% respectively [31]. In all these
studies saroglitazar was well tolerated. Adverse events of
saroglitazar included pyrexia, dyspepsia, gastritis and
asthenia [30, 32, 3].

The findings align with earlier reports indicating that dual
PPAR-a/y agonists exert beneficial effects on dysregulated
lipid metabolism and hepatic inflammation, contributing to
improvements in fatty liver and steatohepatitis. The
significant reduction in CAP highlights saroglitazar’s
efficacy in ameliorating hepatic steatosis, while the parallel
reduction in liver enzymes suggests an improvement in
hepatocellular injury. The modest, but significant decline in
LSM in the treatment group raises the possibility that
longer-term therapy could further impact fibrosis
progression, an aspect not observed in the control cohort.

This study has some limitations, including the relatively
small sample size and short follow-up duration.
Nonetheless, the consistent improvements across
biochemical and imaging markers provide encouraging
evidence supporting saroglitazar’s role in fatty liver and/or
steatohepatitis management. Future randomized controlled
trials with larger cohorts and extended follow-up are
warranted to confirm these findings and evaluate long-term
histological outcomes. This real-life observation is also
important as it also demonstrates efficacy of Bangladeshi
generic saroglitazar in fatty liver.

Conclusion

In Bangladesh, like many other countries of the region, we
are faced with pandemic of fatty liver. It is further
anticipated that fatty liver will pose larger burden to the
health system of the country in the future. It is therefore
critical for us to explore different approaches, in addition to
lifestyle modification, for management of fatty liver and
steatohepatitis. Although, this is a small real-life study, it
yields promising data justifying the need for multi-center
clinical trial in fatty liver with generic saroglitazar.
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Table 1: Age Distribution of Patients in Saroglitazar and Control group (N =52)

Age group (years) Saroglitazar (n=32) Control p-value
(n=20)
21-30 4 1
31-40 7 8
41-50 13 7 0.341
51-60 6 3
61-70 2 1
Total 32 20
Mean + SD 44.53+ 10.6 41.80+ 8.82
p-value obtained by Chi-square test, p<0.05 was considered as a level of *significant
Table 2: Sex Distribution of Patients in Saroglitazar and Control group (N = 52)
Sex Saroglitazar Control p-value
Male 15 11
0.577
Female 17 9
Total 32 20
p-value obtained by Chi-square test, p<0.05 was considered as a level of *significant
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Figure-1: Within-Group Comparison of ALT, AST, Liver Stiffness (LSM), and Steatosis (CAP) at Baseline
and After 6-12 Months in Saroglitazar Group and Control Group (N=52).
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