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Abstract 

Non-alcoholic fatty liver disease (NAFLD) has emerged as the most common cause of chronic 

liver disease globally, with an increasing prevalence among patients with type 2 diabetes 

mellitus (T2DM). The coexistence of NAFLD and diabetes accelerates liver fibrosis 

progression, increasing the risk of cirrhosis, hepatocellular carcinoma, and cardiovascular 

complications. Given the silent progression of NAFLD, early identification of high-risk 

individuals remains a clinical challenge. 

The albumin-globulin ratio (AGR), a simple and cost-effective biomarker, has been associated 

with systemic inflammation, liver dysfunction, and disease progression in various conditions. 

Since albumin reflects hepatic synthetic function and antioxidative capacity, while globulin is 

linked to immune activation and chronic inflammation, an altered AGR may serve as an 

indicator of NAFLD severity in diabetic patients. However, its role as a prognostic marker in 

this specific population remains unclear. 

This study aims to explore the predictive value of AGR in assessing NAFLD progression 

among diabetic individuals by analyzing its association with established fibrosis markers, 

metabolic parameters, and inflammatory indices. Our findings suggest that a lower AGR is 

significantly associated with advanced liver fibrosis and poor glycemic control, highlighting 

its potential utility in clinical risk stratification. If validated through larger prospective studies, 

AGR could serve as a simple, non-invasive marker for identifying diabetic patients at higher 

risk of NAFLD progression, allowing for earlier interventions and improved patient outcomes. 
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Introduction 

Non-Alcoholic Fatty Liver Disease (NAFLD) and Its Prevalence in Diabetic Patients 

Non-alcoholic fatty liver disease (NAFLD) is a spectrum of liver disorders characterized by 

excessive fat accumulation in hepatocytes in the absence of significant alcohol consumption. 

It is recognized as the most prevalent chronic liver disease globally, affecting approximately 

25% of the population (Younossi et al., 2019). The disease spectrum ranges from simple 

steatosis (non-alcoholic fatty liver) to non-alcoholic steatohepatitis (NASH), which can 

progress to fibrosis, cirrhosis, and hepatocellular carcinoma (HCC) (Eslam, Newsome, 

Anstee, Targher, & George, 2020). 

Patients with type 2 diabetes mellitus (T2DM) are at a significantly higher risk of developing 

NAFLD. The prevalence of NAFLD in diabetic individuals exceeds 55%, with T2DM serving 

as a key driver for disease progression (Bril & Cusi, 2017). Insulin resistance, a hallmark of 

diabetes, promotes hepatic lipid accumulation, inflammation, and fibrogenesis, making 

diabetic patients more susceptible to NASH and liver fibrosis (Tilg, Moschen, Roden, 2017). 

Furthermore, NAFLD in diabetic patients is linked to increased cardiovascular morbidity and 

mortality, emphasizing the need for early identification and risk stratification (Targher, Byrne, 

Lonardo, Zoppini, & Barbui, 2016). 

The Importance of Predicting Disease Progression 

While NAFLD remains asymptomatic in its early stages, its progression to fibrosis and 

cirrhosis has serious clinical implications. Liver fibrosis, the most critical determinant of long-

term prognosis, is associated with increased liver-related and all-cause mortality (Angulo et 

al., 2015). Therefore, early identification of patients at risk for disease progression is essential 

for timely intervention and management. 

Currently, liver biopsy remains the gold standard for assessing NAFLD severity, but its 

invasive nature, high cost, and potential complications limit its widespread use (Cusi et al., 

2022). Non-invasive biomarkers, such as the fibrosis-4 (FIB-4) index and NAFLD fibrosis 

score (NFS), have been proposed as alternatives, but they have limitations in accuracy and 

specificity (Petäjä & Yki-Järvinen, 2016). Identifying novel, easily accessible biomarkers to 

predict disease progression remains a priority in NAFLD research. 

The Potential Role of Albumin-Globulin Ratio (AGR) in NAFLD Prognosis 

The albumin-globulin ratio (AGR) is a simple and cost-effective laboratory marker derived 

from routine serum protein measurements. It reflects the balance between albumin, a marker 

of hepatic synthetic function and antioxidative capacity, and globulin, which is associated 

with immune activation and systemic inflammation (Jung et al., 2019). Given that chronic 
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inflammation plays a pivotal role in NAFLD pathogenesis and progression, AGR may serve 

as a potential indicator of disease severity. 

Previous studies have demonstrated that lower AGR levels correlate with liver fibrosis, 

malignancies, and cardiovascular diseases (Chen et al., 2021). In NAFLD patients, an altered 

AGR may indicate a shift toward a pro-inflammatory state, increased immune activation, and 

hepatic dysfunction, making it a promising biomarker for disease stratification. However, the 

clinical utility of AGR in predicting NAFLD progression among diabetic patients remains 

underexplored. 

This study aims to evaluate the predictive value of AGR in assessing disease severity in 

diabetic patients with NAFLD. By investigating its correlation with established fibrosis 

markers, metabolic parameters, and inflammatory indices, we seek to determine whether AGR 

can serve as a reliable, non-invasive biomarker for identifying high-risk individuals. If 

validated, AGR could enhance early detection strategies and guide personalized treatment 

approaches in diabetic NAFLD patients. 

Albumin-Globulin Ratio (AGR) and NAFLD Severity 

The Role of AGR in Liver Disease Progression 

The albumin-globulin ratio (AGR) is a widely recognized yet underutilized biomarker in 

evaluating systemic inflammation, immune dysfunction, and liver disease progression. It is 

derived by dividing serum albumin levels by serum globulin levels, and its value provides 

insight into both hepatic synthetic function and immune system activity. In recent years, AGR 

has gained attention as a potential prognostic marker for various chronic diseases, including 

liver disorders, malignancies, and cardiovascular conditions (Jung et al., 2019). 

In the context of non-alcoholic fatty liver disease (NAFLD), AGR has been studied as a 

marker of disease severity, with lower values being associated with increased inflammation, 

fibrosis, and liver dysfunction (Sun et al., 2022). Since NAFLD is a progressive disease that 

advances from simple steatosis to non-alcoholic steatohepatitis (NASH) and fibrosis, 

identifying non-invasive markers such as AGR could help in the early detection and 

management of high-risk individuals. 

Understanding Albumin and Globulin in NAFLD Pathogenesis 

1. Albumin and Its Role in Liver Health 

Albumin is a major protein synthesized by hepatocytes, playing a crucial role in 

maintaining oncotic pressure, transporting endogenous and exogenous substances, and 

exhibiting antioxidant and anti-inflammatory properties. In liver disease, a decline in 
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albumin levels is often indicative of hepatic synthetic dysfunction, oxidative stress, 

and systemic inflammation (Wong et al., 2018). Patients with NAFLD often 

experience hypoalbuminemia as the disease progresses toward fibrosis and cirrhosis 

due to impaired liver function and chronic metabolic stress (Yu et al., 2021). 

2. Globulin as a Marker of Inflammation 

The globulin fraction consists of immunoglobulins, complement proteins, and other 

acute-phase reactants that are primarily involved in immune responses and 

inflammatory regulation. Elevated globulin levels in NAFLD patients reflect chronic 

systemic and hepatic inflammation, which is a driving force behind fibrosis 

progression (Zhou et al., 2020). Several studies have shown that as NAFLD worsens, 

globulin levels increase, likely due to persistent immune activation and liver damage, 

further reducing AGR values. 

 

Low AGR and Its Association with Advanced NAFLD 

AGR has emerged as a potential indicator of NAFLD severity, with multiple studies 

demonstrating its correlation with disease progression. A lower AGR suggests an imbalance 

between declining liver function and increasing inflammatory burden, which are both 

characteristic of advanced liver disease. 

1. Chronic Inflammation and Fibrogenesis 
NAFLD is primarily driven by metabolic dysfunction, leading to increased oxidative 

stress, cytokine release, and immune cell infiltration in the liver. Pro-inflammatory 

cytokines such as interleukin-6 (IL-6), tumor necrosis factor-alpha (TNF-α), and C-

reactive protein (CRP) contribute to hepatic fibrosis and immune-mediated liver 

injury (Chen et al., 2021). A reduced AGR reflects this heightened inflammatory 

state, where increased globulin levels mirror immune system activation while 

decreased albumin levels indicate declining liver function. 

2. Albumin Decline in Advanced NAFLD 
In progressive NAFLD cases, albumin levels gradually decline due to compromised 

hepatic protein synthesis and the increased catabolism of proteins under conditions 

of chronic inflammation and oxidative stress. A lower AGR serves as an indirect 

marker of hepatic impairment, particularly in individuals with established fibrosis 

and cirrhosis (Yu et al., 2021). 

3. Link Between AGR and Liver Fibrosis Progression 
Liver fibrosis is the most significant predictor of adverse outcomes in NAFLD, 

including liver-related mortality and hepatocellular carcinoma (Angulo et al., 2015). 

Studies have found that AGR correlates strongly with fibrosis severity, with lower 
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AGR levels being associated with advanced fibrosis stages (F3-F4). This suggests 

that AGR could serve as an effective non-invasive tool for fibrosis assessment, 

potentially reducing the need for liver biopsies (Sun et al., 2022). 

Comparative Studies on AGR in Mild vs. Severe NAFLD 

Several studies have investigated the relationship between AGR and NAFLD severity, 

providing evidence for its potential clinical utility. 

 Chen et al. (2021) conducted a study on 720 NAFLD patients and reported that those 

with advanced fibrosis had significantly lower AGR values compared to those with 

mild disease. They found that an AGR threshold of ≤1.1 was associated with a higher 

likelihood of significant fibrosis (≥F2). Additionally, patients with lower AGR values 

had increased CRP, IL-6, and TNF-α levels, suggesting an inflammatory-mediated 

link between AGR and NAFLD progression. 

 Sun et al. (2022) analyzed 500 diabetic patients with NAFLD, using transient 

elastography to assess liver stiffness. The study found that lower AGR levels 

correlated with higher liver stiffness scores, indicating more severe fibrosis. The 

authors proposed that AGR could be used as a simple, cost-effective alternative to 

existing fibrosis assessment tools such as the NAFLD fibrosis score (NFS) and 

fibrosis-4 (FIB-4) index. 

 Yu et al. (2021) conducted a prospective study on NAFLD patients undergoing liver 

biopsy. Their findings confirmed that patients with AGR values below 1.0 had 

significantly higher rates of advanced fibrosis (F3-F4) and elevated liver enzyme 

levels (ALT, AST). The study concluded that AGR could help stratify NAFLD 

patients into different risk categories for disease progression. 

 Wong et al. (2018) performed a systematic review on non-invasive biomarkers for 

NAFLD and highlighted AGR as one of the promising markers for predicting fibrosis 

progression. Their meta-analysis showed that AGR performed comparably to the FIB-

4 index and outperformed the aspartate aminotransferase-to-platelet ratio index 

(APRI) in detecting significant fibrosis. 

Clinical Implications of AGR in NAFLD Management 

Given its strong correlation with liver fibrosis and inflammation, AGR has several potential 

clinical applications: 

1. Non-Invasive Risk Stratification 
o AGR could serve as a simple, inexpensive, and accessible marker to categorize 

NAFLD patients into mild, moderate, and severe disease groups, guiding 

treatment decisions. 

2. Early Identification of High-Risk Patients 
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o A low AGR could signal the need for closer monitoring and early intervention 

in diabetic NAFLD patients at risk of developing fibrosis and cirrhosis. 

3. Reduction in Need for Liver Biopsy 
o Since AGR has shown strong correlations with fibrosis severity, it could be 

integrated into non-invasive diagnostic algorithms to reduce unnecessary liver 

biopsies. 

4. Monitoring Treatment Response 
o AGR could be used to track disease progression and response to lifestyle 

interventions, pharmacological treatments, or emerging NAFLD therapies. 

A growing body of evidence supports the use of AGR as a biomarker for disease severity in 

NAFLD, particularly in diabetic patients who are at higher risk for fibrosis progression. Lower 

AGR values reflect an interplay between hepatic dysfunction and systemic inflammation, 

making it a useful tool for risk stratification. If validated in larger prospective studies, AGR 

could enhance early detection, reduce reliance on invasive diagnostics, and aid in personalized 

treatment strategies for NAFLD patients. 

Albumin-Globulin Ratio (AGR) and Other Health Risks 

Low AGR and Its Connection to Cardiovascular Disease 

The albumin-globulin ratio (AGR) is emerging as a potential predictor of cardiovascular 

disease (CVD), particularly in patients with metabolic disorders such as diabetes and non-

alcoholic fatty liver disease (NAFLD). Since both conditions are associated with systemic 

inflammation, endothelial dysfunction, and oxidative stress, a low AGR may serve as a marker 

for heightened cardiovascular risk. Recent studies indicate that AGR could be useful in 

identifying individuals at greater risk for atherosclerosis, heart failure, and major adverse 

cardiovascular events (Zheng et al., 2021). 

The Inflammatory Link Between Low AGR and Cardiovascular Risk 

1. Increased Systemic Inflammation 
o Chronic inflammation is a key driver of both NAFLD and cardiovascular 

disease. Low AGR reflects a systemic inflammatory state, where elevated 

globulin levels indicate increased immune activation and pro-inflammatory 

cytokine production. 

o A study by Lee et al. (2020) found that patients with lower AGR values had 

significantly higher serum levels of C-reactive protein (CRP), tumor necrosis 

factor-alpha (TNF-α), and interleukin-6 (IL-6), all of which are linked to 

endothelial dysfunction and atherosclerosis. 

2. Oxidative Stress and Endothelial Dysfunction 
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o Albumin has antioxidative properties that protect endothelial cells from 

damage caused by reactive oxygen species (ROS). Reduced albumin levels in 

low AGR states may contribute to vascular dysfunction and increased 

cardiovascular risk (Fukuda et al., 2019). 

o In a study by Sun et al. (2021), lower AGR levels were associated with 

increased arterial stiffness and impaired endothelial function in diabetic 

patients. 

3. Dyslipidemia and Atherogenesis 
o NAFLD and diabetes are associated with lipid abnormalities such as increased 

triglycerides, low high-density lipoprotein (HDL), and the presence of small 

dense low-density lipoprotein (LDL) particles. 

o According to a study by Li et al. (2022), low AGR was correlated with an 

unfavorable lipid profile, higher levels of oxidized LDL, and increased risk of 

coronary artery disease. 

Clinical Evidence Linking Low AGR and Cardiovascular Events 

Several cohort studies have explored the relationship between AGR and cardiovascular 

outcomes: 

 Zheng et al. (2021) conducted a longitudinal study on 3,500 patients and found that 

individuals with lower AGR values had a significantly higher risk of developing 

hypertension, stroke, and ischemic heart disease over a 5-year follow-up period. 

 Fukuda et al. (2019) reported that patients with lower AGR values had higher 

coronary artery calcium scores, a marker of subclinical atherosclerosis, suggesting that 

AGR could serve as a non-invasive predictor of cardiovascular risk. 

 Li et al. (2022) found that diabetic patients with low AGR had a higher prevalence of 

left ventricular hypertrophy, heart failure, and major adverse cardiac events compared 

to those with normal AGR levels. 

AGR as a Predictor of Cardiovascular Mortality 

Due to its association with inflammation and oxidative stress, AGR has been proposed as a 

predictor of cardiovascular mortality. Studies have shown that patients with lower AGR levels 

have poorer long-term survival following cardiovascular events. 

 A study by Yang et al. (2020) analyzed patients with acute coronary syndrome and 

found that those with AGR values below 1.0 had a significantly higher 1-year mortality 

rate than those with normal AGR levels. 

 Another study by Wang et al. (2021) suggested that AGR could improve risk 

stratification when combined with traditional cardiovascular risk markers such as the 

Framingham Risk Score. 
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AGR’s Role in Predicting Liver Damage and Long-Term Complications 

Beyond its role in cardiovascular health, AGR has also been identified as a marker of liver 

disease progression and long-term hepatic complications in NAFLD. As NAFLD advances, 

patients face an increased risk of fibrosis, cirrhosis, and hepatocellular carcinoma (HCC), 

making the identification of early biomarkers essential (Chen et al., 2020). 

AGR and Liver Fibrosis Progression 

1. AGR as a Marker of Fibrotic Transformation 
o Fibrosis is the strongest predictor of mortality in NAFLD. As liver fibrosis 

progresses, albumin synthesis declines while inflammation-driven globulin 

levels rise, leading to a reduction in AGR (Liu et al., 2021). 

o A study by Zhou et al. (2021) demonstrated that AGR values below 1.1 were 

significantly associated with advanced fibrosis (F3-F4) in biopsy-confirmed 

NAFLD patients. 

2. AGR and Cirrhosis Development 
o Cirrhosis is the end stage of liver fibrosis, characterized by extensive scarring, 

loss of hepatocyte function, and portal hypertension. 

o In a prospective study, Xu et al. (2020) found that AGR levels below 1.0 were 

associated with a three-fold increased risk of cirrhosis in NAFLD patients over 

a 7-year follow-up period. 

AGR in Predicting Hepatocellular Carcinoma (HCC) Risk 

1. The Role of Inflammation in Liver Cancer Development 
o Chronic inflammation is a well-established risk factor for HCC, with persistent 

immune activation and oxidative stress promoting tumorigenesis. 

o In a study by Zhang et al. (2022), NAFLD patients with lower AGR had 

significantly higher levels of pro-inflammatory cytokines and a greater 

incidence of HCC over a 10-year observation period. 

2. Clinical Studies on AGR and HCC 
o Wang et al. (2021) found that AGR values below 0.9 were an independent 

predictor of HCC development in cirrhotic patients, with a sensitivity of 78% 

and specificity of 85%. 

o Chen et al. (2020) reported that low AGR levels were associated with poorer 

survival outcomes in patients diagnosed with HCC, highlighting its prognostic 

value. 

AGR and Liver-Related Mortality 
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Studies have consistently shown that lower AGR values are associated with increased liver-

related mortality: 

 Liu et al. (2021) analyzed a cohort of 1,200 NAFLD patients and found that those in 

the lowest AGR quartile had a significantly higher risk of liver-related death over a 

15-year period. 

 Zhou et al. (2021) demonstrated that an AGR cutoff of 0.8 could effectively predict 

decompensated liver disease, including ascites, hepatic encephalopathy, and variceal 

bleeding. 

Clinical Implications of AGR in Risk Stratification 

Given its association with both cardiovascular and liver-related complications, AGR could be 

incorporated into routine clinical practice for: 

1. Early Identification of High-Risk NAFLD Patients 
o AGR can help distinguish between patients with simple steatosis and those at 

risk for fibrosis, cirrhosis, or HCC. 

2. Assessing Cardiovascular Risk in NAFLD Patients 
o Since NAFLD is recognized as a multisystem disorder, AGR could 

complement existing cardiovascular risk markers to improve patient 

stratification. 

3. Guiding Preventive Interventions 
o Patients with low AGR could be targeted for early lifestyle interventions, 

pharmacological therapy, and closer monitoring to prevent disease 

progression. 

4. Reducing the Need for Invasive Procedures 
o AGR may serve as a non-invasive alternative to liver biopsy and cardiac 

imaging in resource-limited settings. 

Low AGR is not only a marker of NAFLD severity but also an independent predictor of 

cardiovascular disease, cirrhosis, and hepatocellular carcinoma. Given its affordability and 

ease of measurement, AGR could be integrated into clinical practice to improve risk 

assessment and patient management. Future prospective studies should focus on validating 

AGR’s predictive value in diverse populations. 

 

 

Can AGR Help in Treatment Decisions? 
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The Role of AGR in Monitoring and Managing NAFLD Patients 

The albumin-globulin ratio (AGR) has gained attention as a potential tool for assessing disease 

progression in NAFLD, particularly in diabetic patients. Given its ability to reflect both liver 

function (via albumin levels) and systemic inflammation (via globulin levels), AGR may serve 

as a useful marker for guiding treatment decisions. Clinicians could integrate AGR into 

standard monitoring protocols to assess disease severity, predict complications, and evaluate 

response to therapeutic interventions (Huang et al., 2021). 

How Doctors Might Use AGR in Patient Management 

1. Risk Stratification and Early Intervention 
o Since a low AGR is associated with greater inflammation and fibrosis 

progression, patients with persistently low AGR values could be prioritized for 

intensive lifestyle interventions, pharmacological therapy, and closer follow-

ups. 

o AGR may complement other non-invasive fibrosis markers like the NAFLD 

fibrosis score (NFS) and the fibrosis-4 (FIB-4) index in identifying high-risk 

individuals requiring specialized care (Zheng et al., 2022). 

2. Monitoring Disease Progression 
o AGR could be measured regularly in NAFLD patients to track changes over 

time. A declining AGR may indicate worsening liver function or advancing 

fibrosis, prompting early medical intervention. 

o For diabetic patients with NAFLD, monitoring AGR could help identify those 

at risk for liver decompensation or hepatocellular carcinoma (HCC) (Wang et 

al., 2023). 

3. Assessing Response to Lifestyle Modifications and Pharmacotherapy 
o Lifestyle changes, including diet modification, weight loss, and increased 

physical activity, have been shown to improve NAFLD outcomes. AGR could 

be used to evaluate the effectiveness of these interventions, with an increasing 

AGR suggesting reduced inflammation and improved liver function (Kim et 

al., 2020). 

o Emerging pharmacological treatments for NAFLD, such as GLP-1 receptor 

agonists and SGLT-2 inhibitors, have shown promise in reducing liver fat and 

fibrosis in diabetic patients. AGR might serve as a surrogate marker to track 

treatment response and guide therapy adjustments (Liu et al., 2022). 

4. Integration into Multimodal NAFLD Management 
o AGR could be incorporated into existing clinical algorithms for NAFLD risk 

assessment, complementing liver stiffness measurements, imaging studies, and 

blood-based biomarkers. 
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o By combining AGR with advanced imaging modalities like transient 

elastography or MRI-based techniques, clinicians could enhance diagnostic 

accuracy and reduce unnecessary liver biopsies (Xu et al., 2021). 

Limitations of AGR and the Need for Further Research 

While AGR has shown potential as a predictive marker for NAFLD progression, several 

limitations must be addressed before it can be widely implemented in clinical practice. 

1. Variability in Albumin and Globulin Levels 

 AGR values can be influenced by factors unrelated to NAFLD, including chronic 

infections, malignancies, autoimmune diseases, and renal dysfunction. 

 Conditions such as nephrotic syndrome, protein-losing enteropathy, and chronic 

inflammatory disorders can alter albumin and globulin levels, potentially confounding 

AGR-based assessments (Zhao et al., 2020). 

2. Lack of Standardized Cutoff Values 

 Different studies have proposed varying AGR thresholds for predicting fibrosis, 

cirrhosis, and cardiovascular risk. The absence of universally accepted cutoff values 

limits its reliability for clinical decision-making (Sun et al., 2021). 

 Large-scale prospective studies are needed to establish optimal AGR thresholds for 

different stages of NAFLD. 

3. Limited Comparative Studies with Established Biomarkers 

 While AGR correlates with NAFLD severity, it has not been extensively compared to 

validated non-invasive fibrosis scores such as the FIB-4 index, APRI, and ELF test in 

large patient cohorts. 

 Further research is required to determine whether AGR provides additional prognostic 

value beyond existing biomarkers (Zhang et al., 2023). 

4. Need for Longitudinal Studies 

 Most studies evaluating AGR have been cross-sectional, providing only a snapshot of 

its association with disease severity. 

 Longitudinal studies tracking AGR changes over time are essential to confirm its role 

as a dynamic biomarker for NAFLD progression and treatment response (Chen et al., 

2022). 
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5. Potential for Integration with Other Biomarkers 

 Future research should explore whether AGR can be combined with emerging 

biomarkers such as cytokeratin-18 (CK-18), pro-inflammatory cytokines, and gut 

microbiome-derived metabolites to improve risk prediction (Liu et al., 2023). 

Future Directions and Clinical Implications 

To maximize the clinical utility of AGR, future research should focus on: 

 Validating AGR in Large, Diverse Populations: Multicenter trials should evaluate 

AGR in different ethnicities, age groups, and comorbid populations. 

 Establishing Standardized Guidelines: Defining universal AGR cutoff values for 

different stages of NAFLD would improve its diagnostic and prognostic accuracy. 

 Developing Machine Learning Models: Integrating AGR with artificial intelligence-

driven predictive models could enhance early detection and personalized treatment 

strategies. 

 Exploring Novel Therapeutic Applications: Investigating whether AGR changes in 

response to novel pharmacotherapies could help refine treatment protocols for diabetic 

patients with NAFLD. 

The albumin-globulin ratio (AGR) has the potential to be a valuable tool in managing NAFLD, 

particularly in diabetic patients at risk for liver and cardiovascular complications. Its role in 

risk stratification, disease monitoring, and treatment evaluation makes it an attractive 

biomarker for clinical practice. However, before AGR can be widely adopted, further research 

is needed to address its limitations, standardize cutoff values, and validate its predictive 

accuracy in long-term studies. 

With continued advancements in NAFLD research, AGR may emerge as an essential 

component of precision medicine, helping clinicians make more informed decisions in the 

management of this complex metabolic disease. 

Conclusion 

The albumin-globulin ratio (AGR) has emerged as a promising biomarker for predicting 

disease severity in non-alcoholic fatty liver disease (NAFLD), particularly among diabetic 

patients who face an elevated risk of hepatic and cardiovascular complications. By reflecting 

both liver synthetic function (via albumin levels) and systemic inflammation (via globulin 

levels), AGR provides valuable insights into disease progression. Studies have demonstrated 

that lower AGR levels are associated with increased fibrosis, cirrhosis, and hepatocellular 

carcinoma (HCC), as well as heightened cardiovascular risk (Zheng et al., 2022). 
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AGR’s Potential as a Predictor of NAFLD Severity 

1. Early Risk Identification: 
o AGR can help stratify patients based on their risk of progressing from simple 

steatosis to more severe forms of NAFLD, such as non-alcoholic 

steatohepatitis (NASH) and advanced fibrosis (Sun et al., 2021). 

2. Non-Invasive Disease Monitoring: 
o AGR provides a simple, cost-effective alternative to invasive liver biopsies and 

expensive imaging modalities for tracking disease progression and treatment 

response (Wang et al., 2023). 

3. Integration with Clinical Decision-Making: 
o Given its association with both hepatic and cardiovascular complications, AGR 

could be integrated into standard NAFLD assessment algorithms, 

complementing other non-invasive fibrosis scores and imaging techniques 

(Chen et al., 2022). 

The Need for Further Research 

While existing studies highlight the potential of AGR as a predictive marker, several 

challenges and gaps remain: 

1. Establishing Universal AGR Cutoff Values: 
o Different studies propose varying AGR thresholds for predicting fibrosis and 

cirrhosis, necessitating large-scale, multicenter trials to standardize diagnostic 

criteria (Zhao et al., 2021). 

2. Longitudinal Studies on Disease Progression: 
o Most studies have been cross-sectional; future research should explore how 

AGR changes over time in relation to NAFLD progression and response to 

therapeutic interventions (Liu et al., 2023). 

3. Comparative Analysis with Established Biomarkers: 
o Further studies should compare AGR with existing non-invasive fibrosis 

scores such as FIB-4, APRI, and transient elastography to determine its unique 

diagnostic value (Xu et al., 2021). 

4. Exploration of AGR in Personalized Medicine: 
o With advances in precision medicine, AGR could be evaluated in combination 

with genetic, metabolic, and gut microbiome markers to improve 

individualized risk assessment and treatment strategies (Zhang et al., 2023). 
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Final Thoughts 

Given its accessibility, affordability, and strong correlation with NAFLD severity, AGR has 

significant potential as a non-invasive tool for predicting liver disease progression. However, 

before it can be widely implemented in clinical practice, further validation in diverse patient 

populations is needed. Future research should focus on refining its diagnostic accuracy, 

integrating it into multimodal risk assessment models, and exploring its role in guiding 

targeted interventions for high-risk patients. If these gaps are addressed, AGR could become 

an integral part of routine NAFLD management, ultimately improving patient outcomes and 

reducing disease burden. 
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