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Abstract

Non-Alcoholic Fatty Liver Disease (NAFLD) is a prevalent metabolic disorder characterized by
hepatic steatosis in the absence of significant alcohol consumption. Recent therapeutic strategies
have explored the efficacy of pioglitazone, a peroxisome proliferator-activated receptor gamma
(PPAR-y) agonist, in ameliorating hepatic and glycemic parameters in NAFLD patients. This
experimental study aimed to evaluate the impact of pioglitazone on glycemic control and hepatic
markers in NAFLD patients. A total of 100 NAFLD patients were enrolled and divided into two
groups: Group A (n=50) received pioglitazone 30 mg/day, and Group B (n=50) received standard
care without pioglitazone, over 24 weeks. Baseline and post-treatment assessments included
fasting blood glucose (FBG), HbAlc, alanine aminotransferase (ALT), aspartate aminotransferase
(AST), and the Fibrosis-4 (FIB-4) index. Group A exhibited significant reductions in FBG (mean
decrease: 18.5 + 4.2 mg/dL, p<0.001), HbAlc (mean decrease: 0.9 £ 0.3%, p<0.001), ALT (mean
decrease: 22.3 + 5.1 IU/L, p<0.001), AST (mean decrease: 18.7 + 4.8 IU/L, p<0.001), and FIB-4
index (mean decrease: 0.45 + 0.12, p<0.001) compared to Group B. These findings suggest that
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pioglitazone significantly improves both glycemic control and hepatic function in NAFLD
patients, highlighting its potential as a therapeutic agent in this population.
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Introduction

Non-Alcoholic Fatty Liver Disease (NAFLD) has emerged as the most common chronic liver
condition globally, paralleling the rise in obesity and type 2 diabetes mellitus (T2DM).
Characterized by excessive hepatic fat accumulation without significant alcohol intake, NAFLD
encompasses a spectrum ranging from simple steatosis to non-alcoholic steatohepatitis (NASH),
which can progress to fibrosis, cirrhosis, and hepatocellular carcinoma. The pathogenesis of
NAFLD is multifactorial, involving insulin resistance, oxidative stress, and inflammatory
pathways.

Insulin resistance plays a central role in NAFLD development, leading to increased lipolysis, free
fatty acid flux to the liver, and subsequent hepatic steatosis. Moreover, hyperinsulinemia
exacerbates hepatic de novo lipogenesis and impairs B-oxidation, further contributing to lipid
accumulation. These metabolic disturbances not only affect hepatic function but also have
systemic implications, increasing cardiovascular risk.®

Given the intertwined pathophysiology of NAFLD and T2DM, therapeutic agents targeting insulin
sensitivity have garnered attention. Pioglitazone, a thiazolidinedione class drug, activates PPAR-
y receptors, enhancing insulin sensitivity in adipose tissue, muscle, and the liver. Clinical trials
have demonstrated pioglitazone's efficacy in improving hepatic steatosis, inflammation, and
glycemic control in NAFLD patients, both with and without T2DM."®

However, concerns regarding pioglitazone's side effect profile, including weight gain, fluid
retention, and potential cardiovascular risks, have limited its widespread adoption. Recent studies
have aimed to delineate the risk-benefit ratio of pioglitazone in NAFLD management, emphasizing
the need for individualized patient assessment.®°

This study seeks to evaluate the impact of pioglitazone on glycemic and hepatic markers in
NAFLD patients, providing further insight into its therapeutic potential and informing clinical
decision-making.

Methodology
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This case control study was conducted at the Department of Pharmacology at LMDC Lahore from
January 2024 to June 2024. The study protocol was approved by the Institutional Review Board,
and verbal informed consent was obtained from all participants.

Inclusion criteria encompassed adults aged 30-65 years with ultrasound-confirmed NAFLD,
elevated ALT levels (>40 IU/L), and insulin resistance (HOMA-IR >2.5). Exclusion criteria
included significant alcohol consumption (>20 g/day for women, >30 g/day for men), viral
hepatitis, autoimmune liver disease, use of hepatotoxic medications, and decompensated liver
disease.

Sample size calculation was performed using Epi Info software, considering a 5% significance
level, 80% power, and an expected mean difference of 15 IU/L in ALT levels between groups,
resulting in a required sample size of 45 per group. Accounting for a 10% dropout rate, 50
participants were enrolled in each group.

Participants were divided into two groups: Group A received pioglitazone 30 mg/day, while Group
B received standard care without pioglitazone. Both groups were advised on lifestyle
modifications, including dietary changes and physical activity. Baseline and 24-week assessments
included fasting blood glucose (FBG), HbAlc, ALT, AST, and FIB-4 index. Data were analyzed
using SPSS version 25.0, with continuous variables expressed as mean + standard deviation.
Independent t-tests and paired t-tests were employed for intergroup and intragroup comparisons,

respectively, with p-values <0.05 considered statistically significant.

Results

Table 1: Demographic and Baseline Characteristics

Parameter Group A (n=50) Group B (n=50) p-value
Age (years) 48.2 £ 6.5 476+ 7.1 0.68
Male (%) 60% 58% 0.84
BMI (kg/m?) 29.5 + 3.2 29.1+35 0.56
FBG (mg/dL) 142.3 +15.4 140.8 + 16.1 0.62
HbAlc (%) 7.8 +0.6 7.7+0.7 0.47
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Parameter Group A (n=50) Group B (n=50) p-value
ALT (IU/L) 68.5+12.3 67.2+13.1 0.59
AST (IU/L) 55.6 +10.8 549+11.2 0.73
FIB-4 Index 1.45+0.25 1.43+£0.27 0.78
Table 2: Changes in Glycemic and Hepatic Markers After 24 Weeks

Parameter Group A (n=50) Group B (n=50) p-value
AFBG (mg/dL) -185+4.2 52+3.1 <0.001
AHbAlc (%) -0.9+0.3 -0.2+0.2 <0.001
AALT (IU/L) -22.3+51 6.7+43 <0.001
AAST (IU/L) -18.7+4.8 -59+39 <0.001
AFIB-4 Index -0.45+0.12 -0.12 £ 0.09 <0.001
Table 3: Adverse Events

Adverse Event Group A (n=50) Group B (n=50) p-value
Weight Gain (%) 12% 4% 0.08
Edema (%) 6% 2% 0.28
Hypoglycemia (%) 4% 2% 0.56

Explanation: Group A Demonstrated significant improvements in glycemic and hepatic markers

compared to Group B. Adverse events were minimal and comparable between groups.

Discussion

The present study evaluated the efficacy of pioglitazone in improving glycemic control and hepatic
function in NAFLD patients. The findings indicate that pioglitazone significantly reduces FBG,
HbAlc, ALT, AST, and FIB-4 index over 24 weeks, suggesting its potential as a therapeutic agent
in NAFLD management.'13

The observed reduction in FBG and HbAlc aligns with previous studies demonstrating

pioglitazone's insulin-sensitizing effects through PPAR-y activation, leading to improved glucose
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uptake and utilization in peripheral tissues. This mechanism not only enhances glycemic control
but also reduces hepatic glucose production, contributing to decreased hepatic steatosis.
Significant decreases in ALT and AST levels observed in this study indicate amelioration of
hepatic inflammation and injury. These findings are consistent with prior research showing that
pioglitazone therapy leads to improvements in liver enzyme levels, reflecting reduced
hepatocellular damage. The reduction in FIB-4 index further suggests a potential reversal or
stabilization of hepatic fibrosis, highlighting pioglitazone's role in modifying disease progression.
While pioglitazone's benefits are evident, its use has been associated with weight gain, as observed
in a subset of patients in this study. This side effect, although modest, warrants consideration,
especially in populations where weight gain may exacerbate metabolic complications. However,
the overall metabolic improvements may offset this concern, particularly when therapy is closely
monitored.
Comparative studies have shown that pioglitazone's efficacy in improving hepatic histology and
glycemic parameters is comparable to, or in some cases surpasses, other therapeutic agents such
as metformin and SGLT2 inhibitors. This positions pioglitazone as a valuable option in the
therapeutic arsenal against NAFLD, especially in patients with concurrent insulin resistance or
T2DM.18-20
In conclusion, pioglitazone demonstrates significant potential in improving glycemic control and
hepatic function in NAFLD patients. Its incorporation into treatment regimens should be
considered, with attention to patient selection and monitoring to mitigate potential side effects.
Further long-term studies are warranted to explore its sustained efficacy and safety.
Conclusion
This study underscores pioglitazone's efficacy in enhancing glycemic control and ameliorating
hepatic dysfunction in NAFLD patients, addressing a critical gap in current therapeutic strategies.
By demonstrating significant improvements in key biochemical markers, it provides compelling
evidence for pioglitazone's role in NAFLD management. Future research should focus on long-
term outcomes and histological assessments to further validate these findings.
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