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Abstract
Metabolically-dysfunction-associated fatty liver disease is a major health concern globally and is on the
rise worldwide. It is a form of chronic liver disease with potentials of progression to liver cirrhosis and
hepatocellular carcinoma. For long, lifestyle modification remained the only effective intervention for the
management of this disease. However, the scenario is now gradually changing. Not only newer drugs are
showing promise in the management of metabolic dysfunction-associated fatty liver disease, but some
have also already been approved by different regulatory bodies. These include semaglutide, resmetirom
and saroglitazar. Therefore, a shift in the of paradigm of management of patients presenting to us with
metabolic dysfunction-associated fatty liver disease, metabolic dysfunction-associated steatohepatitis and
complications is also gradually becoming visible.
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1. Introduction
It has been estimated that approximately 25% patients
who have metabolic dysfunction-associated fatty liver
disease (MASLD) i.e. fatty liver, suffer from metabolic
dysfunction-associated steatohepatitis (MASH), i.e.
chronic hepatitis. The spectrum of MASLD also in-
cludes liver cirrhosis (LC) and hepatocellular carci-
noma (HCC). More importantly these patients are at
risk of progressing to LC at a rate of 25% over a pe-
riod of 7-8 years [1]. Liver decompensates also at a
25% rate over 10 years, while the rate of development
of HCC is 1% per annum [2]. In Asia, MASLD affects
27.4% of the population and the situation back home,
i.e. in Bangladesh, is indifferent, where the prevalence
of MASLD is estimated at 18.5% [3]. MASLD is more
common among diabetics and in obese and is seen in
up to 70%-75% of them [4, 5].

Why only lifestyle modification may not be the final
answer to MASLD?

Lifestyle modification has 3 main components, namely
diet control, exercise and weight reduction [1]. Ex-
ercise can be of many times including brisk walking,
swimming, aerobic exercise, cycling etc. [6]. Losing
more than 7% body weight leads to resolution of fatty
liver, while more than10% makes hepatic fibrosis due
to MASH disappear [7]. Adhering to lifestyle modifica-
tions, however, remains challenging due to variety of
reasons. Not only is reducing body weight a tough cry,
but rebound weight gain is also a natural phenomenon
[8]. It is also an established fact that in many cases pa-
tients are unable to adhere to lifestyle modification due
to co-morbidities or other reasons [9, 10]. These make
lifestyle modification questionable as an effective inter-
vention. Nutrition transition, particularly in the Indian
sub-continent poses a huge challenge. This includes
obesity, physical inactivity and unhealthy food habits
due to the socio-economic shift and makes adhering
to lifestyle modification more difficult by the days
thus adding to our burden of MASLD and/or MASH [11,
12]. Another challenge is ultra-processed foods (UPFs).
These are industrial food formulations that contain in-
gredients not commonly included in home-cooking e.g.
emulsifiers, colorants, flavor enhancers, preservatives
etc. These foods now constitute up to 50%-80% calory
intake in high income countries partly because they
extend shelf-life of foods, are hyper-palatable and con-
venient [13]. According to the United Kingdom National
Diet and Nutritional Survey, UPFs contribute 53% of
the dietary calory intake [14]. It is therefore no won-
der that they are often replacing minimally processed
and home-prepared meals in modern diets [15]. Con-
fectionary and sugar-sweetened beverages are among

the top of the list of UPFs that dominate modern diets
[16]. UPFs have led to increased dietary energy den-
sity and calory consumption. However, this comes at
the cost of compromised nutritional quality as com-
pared to fresh and minimally processed foods, UPFs
have high content of added sugar, unhealthy fat and
sodium, while there is less fiber, vitamins and minerals
[17]. Interestingly UPFs are more frequently consumed
by vegans [18]. Global rise in MASLD parallels increased
consumption of UPFs. According to the United King-
dom National Diet and Nutritional Survey, UPFs have
direct association with prevalence of obesity [14]. A
review of 9 studies that included 60000 participants,
revealed that UPFs intake significantly increases the
risk of developing MASLD [19]. Similar observation
was made by another study that reviewed 27 studies
[20]. A UK-Biobank study that included a cohort of
143073 individuals, observed that high consumption
of UPFs-rich diet is associated with 26% increased risk
of severe MASLD, defined by hospitalization and/or
death [21]. The observation of another prospective
cohort study is indifferent and established strong cor-
relation between UPFs intake and visceral fat depo-
sition and MASLD [22]. Like UPFs, trans fat (TFA) re-
mains another major concern. TFA is a harmful type
of unsaturated fat present in foods processed via par-
tially hydrogenated oils (PHOs) and also in some ani-
mal products. TFA increases low density lipoproteins
(LDL) or ‘bad’ cholesterol, while lowering high density
lipoproteins (HDL) or ‘good’ cholesterol. TFA has been
directly linked to metabolic dysfunctions including car-
diac comorbidities. While, WHO recommends restrict-
ing TFA to less than 2 grams per 100 grams of total
fat, the United States Food and Drug Administration
(USFDA) has banned PHOs in the USA. One important
issue is that, TFA formation is directly related to high
temperatures and duration of heating food. Repeated
heating of oil above 180C-200C or reusing oil more than
2-3 times or continuous heating for more than 2 hours
lead to TFA formation [23]. Polyunsaturated fats like
sunflower oil remain particularly vulnerable. While,
oil dominates curries that are integral part of the In-
dian sub-continental cuisines, with current high pace
of life it is nearly impossible for most urban Indian sub-
continental families to avoid reusing or repeated heat-
ing of oil for all practical reasons thus adding to the in-
creasing burden of MASLD/MASH and other metabolic
dysfunctions in our region, like in many other parts of
the world. Rapid urbanization is further adding to the
challenge. According to urban planning studies and
recommendations, an ideal city should have at least
25% of it’s total area dedicated to open spaces and
greenery [24]. The World Health Organization (WHO)
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recommends 9 square meters of green space per capita,
though many experts consider 50 square meters per
capita as ideal. Green space ration above 30% is consid-
ered healthy for supporting biodiversity and urban liv-
ability. Modern standard dictates that residents should
see at least 3 trees from their home, live in a neighbor-
hood with 30% tree canopy coverage and be within
300 meters of a high-quality park [24]. However, the
unfortunate reality is that these are not the case in
many major cities. Dhaka city can be a perfect exam-
ple. According to a recent United Nations (UN) report,
Dhaka is now the second most populous city of the
world, next only to Jakarta. Approximately 36.6 mil-
lion people now call Dhaka their home [25]. Dhaka
structure plan recommends that the city should have
at least 25% open space, which is already below the
global standard. However, the unfortunate reality is
that the city’s total open space, including green cover
and water bodies, is less than 15% at present. Stud-
ies further suggest that when looking at designated
public open spaces, this figure comes down to as low
as 0.9%-1.26%. In contrast to WHO recommendation
of 9 square meters of green space per capita, Dhaka’s
residents enjoy only 0.5-1 square meter of green space
per capita [26]. This clearly shows that like many other
major urban centers across the globe, residents of the
second largest city on the face of the earth in terms of
population, hardly have enough space to modify their
lifestyle in order to enjoy a healthy liver and healthy
living. As already mentioned, it has been estimated
that MASLD is commoner among those who are obese
and/or suffer from diabetes and can be seen in up to
75% of them [5]. The other side of the story is that as in
the global perspective, both diabetes and obesity are
on the rise, therefore we will surely encounter MASLD/-
MASH more frequently in the coming days [27, 28]. At
the same time, there is no reason to anticipate that
lifestyle modification ‘alone’ will be our answer to this
emerging health threat, given the fact that it has failed
to halt the diabetes and obesity pandemic.

What’s in our armory?

In recent times pharmacologic interventions for
MASLD/MASH have been revolutionized. While there
are several drugs in the pipeline, we already have a few
very useful ones in our hands to be prescribed to the
benefit of our MASLD/MASH patients. One such drug is
resmetirom, a partial activator of liver-directed thyroid
hormone receptor-, which has been approved recently
by the USFDA for MASLD/MASH management. When ac-
tivated by resmetirom, the thyroid hormone receptors
reduce hepatic steatosis [29]. Multiple studies have es-
tablished the safety as well as efficacy of resmetirom
in improving liver enzymes, hepatic steatosis and most

importantly hepatic fibrosis [30, 31]. A 36-week, phase
2 clinical trial observed mean reduction and mean rel-
ative reduction of magnetic resonance imaging - pro-
ton density fat fraction (MRI-PDFF) to be -11.1% and
-52,3%, respectively on 80 mg and 100 mg resmetiron
orally, daily for 36 weeks, compared to placebo in liver
biopsy adults having MASLD (p<0.001) [31]. Another
phase 3, randomized control trial found that by the end
of 52 weeks, MASH resolution with no worsening of fi-
brosis was achieved in 25.9% patients on resmetiron
80 mg orally, daily and in 29.9% taking the drug 100
mg, orally, daily compared to only 9.7% in the placebo
group (p<0.001) [30]. Fibrosis improvement by at least
1 stage with no worsening of MASLD activity score was
achieved in 24.2% and 25.9% patients taking resme-
tirom at a dose of 80 mg and 100 mg orally, daily as
opposed to only 14.2% taking a placebo (p<0.001) [30].
Initial findings of our ongoing prospective, observa-
tional, real-world study with resmetirom in MASLD are
also encouraging, which we hope to publish shortly.
Next there is semaglutide, which is a glucagon-like
peptide-1 (GLP-1) receptor agonist. The drug has re-
ceived accelerated approval from the USFDA in August
2025 for the management of MASLD/MASH [32]. Find-
ings of the ESSENCE trial show that semaglutide 2.4
mg/week subcutaneously for 72 weeks resulted in res-
olution of MASH (62.9% vs 34.3%, p<0.001) and low-
ering of hepatic fibrosis by >1 stage (36.8% vs 22.4%,
p<0.001) compared to placebo. There was no worsen-
ing of MASH. The drug is also recommended for use
in MASH-related compensated LC patients under care-
ful monitoring [32]. There are handful of drugs that
are also promising. One such drug is saroglitazar, a
peroxisome proliferator activated receptor (PPAR)- and
agonist. Central Drugs Standard Control Organization
(CDSCO), which is the Indian drug regulatory authority
has approved saroglitazar for treatment of MASLD/-
MASH [33]. PPAR- receptors are present in hepatocytes.
Saroglitazar inhibits hepatic fat accumulation by acting
on these receptors. Besides, saroglitazar also acts on
the PPAR- receptors in adepocytes to improve insulin
sensitivity and lipid oxidation, thus reducing hepatic
fat availability [33]. Saroglitazar is effective in reduc-
ing hepatic fat content, inflammation and fibrosis [34,
35, 11]. Several studies have observed the beneficial
role of saroglitazar in fatty liver. A prospective, obser-
vational, real-world study of saroglitazar at a dose of 4
mg, orally, daily for 24 weeks led to reduction of liver
stiffness from 8.4 kPa (7.1 kPa - 9.3 kPa) to 7.5 kPa (6.4
kPa -8 .4 kPa) on fibroscan compared to placebo [36].
Another randomized controlled, double blind, phase 2
trial showed that compared to placebo, saroglitazar 4
mg, orally, daily for 16 weeks improved liver fat content
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4.1% vs -19.7% [37]. Our own observation has been
indifferent. In one of our recent prospective, observa-
tional, real-world study, we found that saroglitazar in
‘combination’ with lifestyle modification, led to low-
ering of both hepatic steatosis and fibrosis in MASLD
patients compared to lifestyle modification ‘only’. At
24 weeks following saroglitazar 4 mg, orally, daily liver
fat reduction was 293.0+33.4 vs 319.0+34.9 dB/m) and
liver stiffness reduction was 6.5+2.8 vs 5.5+1.0 kPa) on
fibroscan respectively [38]. Another promising drug is
obeticholic acid (OCA), which is a synthetic farnesoid
X receptor (FXR) analogue. FXR, in turn, is a member
of the bile acid-activated-receptor (BAR) superfamily
and is present predominantly in hepatocytes and stel-
late cells [8]. OCA regulates several hepatic metabolic,
inflammatory and fibrotic pathways thus benefiting
MASLD [1]. Although not approved by the USFDA, OCA
has been shown to be beneficial for MASLD patients
in several studies. A phase 2b clinical trial (FLINT) re-
ported significant improvement of hepatic histopathol-
ogy on oral, daily OCA compared to placebo [39]. Im-
provement of hepatic histology was also seen with oral
OCA at 72 weeks compared to placebo (45% vs 23%)
in another clinical trial [39]. Similarly, one more large,
international, multi-centre, phase 3 clinical trial (RE-
GENERATE) observed 1-stage reversal of hepatic fibro-
sis, without worsening of MASH in 23% vs 18% vs 12%
MASLD patients either taking OCA 25 mg, orally, daily or
10 mg, orally daily and placebo respectively [40]. Our
recent prospective, observational, real-world experi-
ence yielded that when ‘combined’ with lifestyle modi-
fication, OCA is superior to lifestyle modification ‘only’
in improving hepatic steatosis. At 24 weeks OCA 20 mg,
orally daily led to reduction of liver fat (274.7+45.3 vs
294.1+36.8 dB/m) as well as liver stiffness (5.38+1.00 vs
5.46+1.05 kPa) on fibroscan [41]. We also recently con-
cluded a prospective, observational real-world study in
MASLD patients where we used ‘combination’ of OCA,
saroglitazar and lifestyle modification and compared
the results with those who were advised ‘only’ lifestyle
modification. We not only observed improvement of
hepatic steatosis in the ‘combination’ arm, but most
strikingly hepatic fibrosis, which is the key concern
in any chronic liver disease management, also came
down significantly among the patients in this group. At
24-48 weeks following saroglitazar 4 mg, orally, daily
plus OCA 20 mg, orally daily, liver fat reduction was
239.4+43.0 vs 289.9+38.9 dB/m and liver stiffness re-
duction 5.7+2.4 vs 8.9+7.6 kPa on fibroscan respectively
(p<0.001) [1]. This study is unique, as it is one of rare
clinical studies where the effect of dual pharmacologic
agents has been evaluated for MASLD/MASH manage-
ment.

Conclusion
MASLD/MASH is an ongoing non-communicable pan-
demic that already poses significant threat to human
health as well as to the health infrastructure and bud-
get globally. Till long, lifestyle modification remained
the mainstay of treatment of MASLD/MASH in the ab-
sence of any effective pharmacologic intervention.
However, although effective, lifestyle modification is
associated with multiple challenges. With the advent
of newer drugs, our emphasis is gradually switching to
‘combining’ drugs with lifestyle modification in order
to contain this global health threat.
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