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for nonalcoholic steatohepatitis (NASH). Preclinical studies indicate that dapagliflozin
reduces hepatic steatosis by modulating lipogenic and inflammatory pathways,
including FXR/SHP/LXRo/SREBP-1c and NF-kB signaling. Clinical trials in patients
with NASH, particularly those with T2DM, demonstrate improvements in liver
enzymes, insulin resistance, hepatic fat content, and fibrosis scores. A recent
randomized controlled trial involving biopsy-confirmed NASH showed significant
histological improvement in steatosis, ballooning, and fibrosis with dapagliflozin
compared to placebo. Meta-analyses further support reductions in liver transaminases,
body weight, and hepatic fat fraction. These findings suggest that dapagliflozin exerts
benefits beyond glycemic control by targeting key mechanisms underlying NASH
progression. However, large multicenter studies in non-diabetic populations and long-
term data on liver-related outcomes are still required. This review summarizes current
evidence and mechanistic insights into dapagliflozin’s role in NASH management.

INTRODUCTION related mortality. Its strong association with

obesity, insulin resistance, and T2DM highlights

Nonalcoholic fatty liver disease (NAFLD) is the
most common chronic liver disorder globally,
encompassing a spectrum from simple steatosis to
nonalcoholic steatohepatitis (NASH), which is
characterized by hepatocellular  ballooning,
inflammation, and varying degrees of fibrosis.
NASH is associated with an increased risk of
cirrhosis, hepatocellular carcinoma, and liver-

the metabolic basis of its pathogenesis. Currently,
there is no approved pharmacological treatment
specifically for NASH, and lifestyle modification
remains the cornerstone of management. Several
investigational therapies, including peroxisome
proliferator-activated receptor (PPAR) agonists,
glucagon-like peptide-1 receptor agonists (GLP-1
RAs), and farnesoid X receptor (FXR) agonists,
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have shown variable efficacy. Dapagliflozin, an
SGLT2 inhibitor used primarily in diabetes and
heart failure, has garnered attention due to its
metabolic and hepatic benefits. Dapagliflozin
lowers plasma glucose independently of insulin by
enhancing urinary glucose excretion. This effect is
accompanied by weight loss, improved insulin
sensitivity, reduced visceral fat, and favorable
changes in lipid metabolism. Preclinical data
suggest that dapagliflozin ameliorates hepatic
steatosis by inhibiting lipogenesis, reducing
inflammation via NF-«xB and MAPK pathways,
and modulating fibrogenesis-related proteins such
as TIMP-1 and MMP-9. Recent clinical studies
demonstrate reductions in hepatic fat content
measured by MRI-PDFF, improvement in liver
enzymes, and favorable changes in histological
features among patients with biopsy-proven
NASH. A pivotal randomized controlled trial
reported significant improvement in NASH
activity score and fibrosis regression in
dapagliflozin-treated patients compared with
placebo, without major safety concerns. This
review evaluates mechanistic insights, preclinical
data, and emerging clinical evidence on
dapagliflozin in NASH treatment. It highlights its
potential role as a metabolic modulator with
histological benefits and emphasizes the need for
larger, long-term studies to confirm its efficacy
and safety in diverse NASH populations.

DISCUSSION

Dapagliflozin has emerged as a promising
therapeutic agent in the management of non-
alcoholic steatohepatitis (NASH) due to its ability
to target underlying metabolic disturbances that
drive the disease. Recent experimental and clinical
findings suggest that dapagliflozin not only aids in
glycemic regulation but also improves hepatic
steatosis, inflammation, and markers of fibrosis,
positioning it as a potential treatment option for
NASH. The primary mechanism of dapagliflozin
involves inhibition of renal glucose reabsorption
through SGLT2 blockade, leading to improved
insulin sensitivity and reductions in body weight
and visceral adiposity. These effects contribute
indirectly to decreased hepatic fat accumulation,
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which is a hallmark of NASH. Several studies
have reported significant reductions in liver fat
content and serum liver enzymes with
dapagliflozin therapy, indicating benefits that
extend beyond glucose lowering. Additionally,
dapagliflozin appears to exert anti-inflammatory
and antifibrotic effects. Experimental studies have
shown that it downregulates pro-inflammatory
cytokines such as TNF-a and IL-6, which are key
mediators in the progression from simple steatosis
to steatohepatitis. Clinical trials, including the
DEAN study, have demonstrated improvements in
non-invasive fibrosis indices and liver fat content
assessed by imaging techniques, supporting its
potential role in modifying disease progression.
Another important consideration is its broader
metabolic and cardiovascular impact. Since
patients with NASH often have type 2 diabetes and
heightened cardiovascular risk, dapagliflozin’s
established cardio-renal benefits may provide an
additional  therapeutic advantage in this
population. However, data on its efficacy in non-
diabetic individuals with NASH remain limited,
necessitating further targeted research. Despite
encouraging findings, several limitations persist.
Most available studies are short-term, involve
relatively small cohorts, and rely on non-invasive
endpoints rather than histological confirmation.
Long-term randomized trials with liver biopsy
outcomes are essential to validate its effectiveness
in reversing fibrosis and resolving NASH.
Furthermore, comparative studies with other
emerging agents, such as GLP-1 receptor agonists
and FXR agonists, are needed to better define its
role within future treatment algorithms. Overall,
dapagliflozin demonstrates substantial promise for
NASH, particularly in patients with metabolic
comorbidities. Continued research focusing on
long-term histological outcomes and combination
approaches could establish its definitive role in the
therapeutic landscape of NASH

Mechanism of Action:

Dapagliflozin ameliorates NASH through a
multifaceted mechanism that extends beyond
glycemic control. In a randomized trial of biopsy-
proven NASH, dapagliflozin led to significant
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improvements in liver histology, including
reductions in steatosis, fibrosis, and NAFLD
activity score—even in non-diabetic participants,
who experienced superior benefits in fibrosis
regression and insulin resistance compared to
diabetic subjects . In a large multicenter RCT,
dapagliflozin achieved higher rates of metabolic
dysfunction-associated steatohepatitis (MASH)
resolution and fibrosis improvement versus
placebo, again irrespective of diabetes
Mechanistic insights from animal models further
support these findings: in db/db mice,
dapagliflozin suppressed de novo lipogenesis by
modulating FXR/SHP and LXRo/SREBP-1c
signaling, attenuated inflammation via NF-kB
inhibition, and reduced fibrosis by restoring the
balance between matrix formation and breakdown
. Other studies demonstrate enhanced hepatic fatty
acid B-oxidation and ketogenesis, promoting lipid
clearance and metabolic shift toward oxidation .
Collectively, dapagliflozin exerts anti-steatotic,
anti-inflammatory, and anti-fibrotic effects in
NASH settings independent of its glucose-
lowering action.

CONCLUSION

Dapagliflozin, a selective SGLT2 inhibitor, has
emerged as a promising therapeutic option beyond
glycemic control, demonstrating beneficial effects
in nonalcoholic steatohepatitis (NASH). Evidence
from preclinical and clinical studies suggests that
dapagliflozin improves hepatic steatosis, reduces
inflammation, mitigates fibrosis progression, and
enhances  metabolic  parameters, thereby
addressing key pathophysiological features of
NASH. Its dual benefits on hepatic and
cardiometabolic health further support its potential
integration into the management of NASH,
particularly in patients with type 2 diabetes or
metabolic syndrome. While the current data are
encouraging, large-scale, long-term randomized
controlled trials are warranted to validate these
findings and establish dapagliflozin as a standard
therapeutic approach for NASH. T2DM patients
with biopsy-confirmed NASH, dapagliflozin
5mg/day for 6 months significantly decreased
BMI, visceral fat mass, waist circumference, ALT,
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AST, ferritin and type IV collagen 7S, while
increasing adiponectin and lowering insulin, FPG,
and HbAlc. Improvements in liver enzymes were
observed, along with reductions in CAP scores and
liver stiffness on FibroScan, although histological
fibrosis change was inconsistent or limited in
magnitude Systematic review showed that
dapagliflozin  significantly = improves liver
enzymes, lipid metabolism, and metabolic factors
in NAFLD/NASH patients with T2DM, with no
increase in adverse events .Systematic review
showed that dapagliflozin significantly improves
liver enzymes, lipid metabolism, and metabolic
factors in NAFLD/NASH patients with T2DM,
with no increase in adverse eventually.
Dapagliflozin shows a favorable safety profile in
liver disease, with rare reports of hepatotoxicity;
most available data suggest improvement, not
harm, to liver function .
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