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Abstract. The triglyceride—glucose (TyG) index is a simple, low-cost surrogate
marker of insulin resistance and has recently emerged as a strong predictor of
metabolic dysfunction-associated fatty liver disease (MAFLD). MAFLD is a highly
prevalent liver disorder closely linked with obesity, type 2 diabetes mellitus, and
metabolic syndrome. Growing evidence suggests that elevated TyG index is
significantly associated with the presence, severity, and progression of MAFLD.
This review summarizes current evidence on the association between TyG index and
MAFLD and highlights its potential role in clinical risk stratification and early
diagnosis.
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1. Introduction

Metabolic dysfunction-associated fatty liver disease (MAFLD), previously known as
nonalcoholic fatty liver disease (NAFLD), represents a spectrum of liver disorders
characterized by hepatic fat accumulation in the presence of metabolic dysfunction. It affects
approximately 25-30% of the global population and is strongly associated with insulin
resistance.

Insulin resistance plays a central role in MAFLD pathogenesis. However, direct
measurement of insulin resistance is complex and expensive. Therefore, surrogate markers
such as the triglyceride—glucose (TyG) index have gained attention.

The TyG index is calculated using fasting triglycerides and fasting plasma glucose and is
considered a reliable indicator of insulin resistance in large populations.

2. Mechanisms Linking TyG Index and MAFLD
2.1 Insulin Resistance Pathway

Elevated TyG index reflects systemic insulin resistance, which leads to:

« Increased lipolysis in adipose tissue
. Elevated free fatty acids in circulation
. Hepatic fat accumulation

2.2 Hepatic Lipogenesis

Insulin resistance enhances:

5-SON 1-JILD MAY 2026 - YIL 1-QISM




ISSN 2181-2160 TA’LIM FIDOYILARI

JIFactor: 9.10

. De novo lipogenesis in the liver
- Reduced fatty acid oxidation
« Triglyceride accumulation in hepatocytes

2.3 Dyslipidemia and Glucose Toxicity
High TyG index reflects:
« Hypertriglyceridemia
« Impaired glucose metabolism
These metabolic abnormalities directly contribute to steatosis development.
2.4 Inflammation and Oxidative Stress

MAFLD progression is further driven by:

« Chronic low-grade inflammation
. Oxidative stress
« Mitochondrial dysfunction

3. Evidence from Clinical Studies
Recent studies consistently show a positive association between TyG index and MAFLD:

« A large meta-analysis including over 100,000 participants showed that higher TyG
index significantly increases MAFLD risk (OR = 2-3)

« Another systematic review confirmed that TyG index has good diagnostic accuracy
with AUC around 0.75 for MAFLD detection

« Observational studies indicate that individuals with higher TyG index have 2—6 times
higher odds of developing fatty liver disease

These findings suggest that TyG index is a strong and independent predictor of MAFLD.

4. Clinical Utility of TyG Index
4.1 Early Screening Tool

TyG index is useful in:

« Primary healthcare screening
. ldentification of high-risk patients
« Early detection of metabolic dysfunction

4.2 Risk Stratification
Higher TyG values correlate with:

o Greater liver fat accumulation
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« Increased fibrosis risk
« Worse metabolic profiles

4.3 Advantages

. Simple calculation

« Low cost

« No need for insulin measurement

« Suitable for large population studies

4.4 Limitations

« Cut-off values vary between populations
« Cannot directly measure liver fibrosis
« Influenced by diet and acute metabolic changes

5. Discussion

The TyG index has emerged as a promising biomarker bridging metabolic dysfunction and
liver disease. Its strong correlation with insulin resistance makes it highly relevant for
MAFLD prediction.

However, it should not replace imaging techniques (ultrasound, elastography, MRI), but
rather complement them in a multi-modal diagnostic approach.

Future studies are focusing on:

« TyG combined with BMI (TyG-BMI)
« TyG-waist circumference index
« Machine learning models for MAFLD prediction

6. Conclusion

The triglyceride—glucose index is strongly associated with the risk of metabolic dysfunction-
associated fatty liver disease. It serves as an effective, inexpensive, and practical surrogate
marker of insulin resistance. Its integration into clinical practice may improve early
detection and risk stratification of MAFLD, especially in resource-limited settings.
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