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ABSTRACT 

Background: Non-alcoholic fatty liver disease (NAFLD) is the most common chronic liver 

disease worldwide and is closely associated with obesity, insulin resistance, type 2 diabetes 

mellitus, and metabolic syndrome. Progressive hepatic inflammation and fibrosis determine the 

long-term prognosis of NAFLD. Although liver biopsy remains the gold standard for disease 

assessment, its invasive nature limits routine clinical use. Serum ferritin, an acute-phase reactant 

and marker of iron metabolism, has emerged as a promising non-invasive biomarker that may 

reflect hepatic inflammation and fibrosis severity in patients with NAFLD. Aim: To evaluate the 

utility of serum ferritin as a non-invasive biomarker in the assessment of non-alcoholic fatty liver 

disease. Materials and Methods: A hospital-based cross-sectional observational study was 

conducted among 63 adult patients diagnosed with NAFLD based on ultrasonography and 

FibroScan findings. Clinical evaluation, anthropometric measurements, and biochemical 

investigations including liver function tests, serum ferritin, platelet count, fasting blood glucose, 

and lipid profile were performed. Liver fibrosis was assessed using FibroScan, Fibrosis-4 (FIB-4) 

Index, and NAFLD Fibrosis Score (NFS). Serum ferritin concentrations were compared across 

different fibrosis categories. Statistical analysis was performed using SPSS version 26.0. 

Continuous variables were expressed as mean ± standard deviation, while categorical variables 

were presented as frequencies and percentages. One-way ANOVA, Chi-square test, and Pearson's 

correlation analysis were used to evaluate the relationship between serum ferritin and fibrosis 

severity. A p-value of <0.05 was considered statistically significant. Results: Among the 63 

patients, 81.0% had serum ferritin levels above 200 ng/mL, while 19.0% exhibited markedly 

elevated ferritin concentrations exceeding 400 ng/mL. Mean serum ferritin levels increased 

significantly with advancing FibroScan fibrosis stage, rising from 214.8 ± 61.5 ng/mL in patients 
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with mild fibrosis (F0–F1) to 447.6 ± 95.2 ng/mL in patients with cirrhosis (F4) (p <0.001). 

Similarly, serum ferritin concentrations increased progressively across higher FIB-4 and NAFLD 

Fibrosis Score categories. Pearson's correlation analysis demonstrated significant positive 

correlations between serum ferritin and FibroScan liver stiffness (r = 0.69), FIB-4 (r = 0.58), and 

NAFLD Fibrosis Score (r = 0.61) (all p <0.001). Conclusion: Serum ferritin is significantly 

associated with disease severity in patients with non-alcoholic fatty liver disease and demonstrates 

a strong positive correlation with established non-invasive fibrosis assessment methods. Although 

serum ferritin cannot replace FibroScan or validated fibrosis scoring systems, it represents an 

inexpensive, readily available, and clinically useful adjunctive biomarker for identifying patients 

at increased risk of advanced liver fibrosis. Incorporation of serum ferritin into routine clinical 

evaluation may improve non-invasive risk stratification and facilitate early management of 

NAFLD. 

Keywords: Non-alcoholic fatty liver disease, Serum ferritin, Non-invasive biomarker, FibroScan, 

Liver fibrosis, FIB-4, NAFLD Fibrosis Score. 

 

INTRODUCTION 

Non-alcoholic fatty liver disease (NAFLD) is one of the most prevalent chronic liver disorders 

worldwide and is characterized by excessive fat accumulation within hepatocytes in the absence 

of significant alcohol consumption. The disease encompasses a broad spectrum ranging from 

simple hepatic steatosis to non-alcoholic steatohepatitis (NASH), progressive fibrosis, cirrhosis, 

and hepatocellular carcinoma. Since liver fibrosis is the principal determinant of long-term clinical 

outcomes, early identification of patients with advanced fibrosis remains a major objective in the 

management of NAFLD. Because liver biopsy is invasive and unsuitable for routine screening, 

there is increasing interest in identifying simple, reliable, and non-invasive biomarkers that can 

predict disease severity.(1,2) 

Among the proposed biomarkers, serum ferritin has attracted considerable attention because it 

reflects not only body iron stores but also systemic inflammation and oxidative stress. Ferritin is 

an acute-phase reactant that increases in response to inflammatory cytokines and hepatocellular 

injury. Elevated serum ferritin has been associated with insulin resistance, hepatic iron deposition, 

lipid peroxidation, and activation of hepatic stellate cells, all of which contribute to fibrosis 

progression. Serum ferritin was found to be significantly associated with hepatic fibrosis among 

Egyptian patients with NAFLD and suggested that ferritin could serve as a practical, inexpensive, 

and non-invasive marker for identifying patients at increased risk of advanced fibrosis.(1) 

Recent clinical evidence has further strengthened the role of serum ferritin in fibrosis assessment. 

Memar et al. reported a significant positive association between serum ferritin levels and liver 

fibrosis severity in patients with NAFLD. Patients with advanced fibrosis exhibited markedly 

higher ferritin concentrations than those with mild disease, indicating that serum ferritin may 

reflect progressive hepatic injury and fibrogenesis. Their findings support the incorporation of 

ferritin into routine non-invasive assessment strategies for patients with fatty liver disease.(2) 

Similar observations have been reported from the Indian population. In few studies serum ferritin 

levels were significantly associated with histological severity in biopsy-proven NAFLD. The study 

showed that increasing ferritin concentrations paralleled worsening necroinflammatory activity 
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and fibrosis, suggesting that ferritin may serve as an indicator of disease progression beyond its 

traditional role as a marker of iron metabolism.(3) 

Despite these encouraging findings, the diagnostic performance of serum ferritin remains 

controversial. Angulo et al. evaluated the relationship between ferritin and liver fibrosis in a large 

cohort of patients with NAFLD and concluded that although elevated ferritin levels were 

frequently observed in advanced disease, ferritin alone lacked sufficient diagnostic accuracy to 

reliably identify advanced fibrosis. The authors emphasized that serum ferritin should be 

interpreted alongside established non-invasive fibrosis assessment methods rather than being used 

as an isolated diagnostic marker.(4) 

In addition to ferritin, several circulating biomarkers have been investigated for fibrosis 

assessment. Aida et al. demonstrated that serum immunoreactive collagen IV concentrations 

correlated significantly with severe fibrosis in patients with NAFLD, highlighting the growing 

importance of non-invasive serum biomarkers in evaluating hepatic fibrosis. However, specialized 

biomarkers such as collagen IV are relatively expensive and not routinely available in many 

healthcare settings, whereas serum ferritin is inexpensive, standardized, and widely accessible.(5) 

More recently, Ramasamyanalyzed NHANES 2017–2020 data and reported that serum ferritin 

demonstrated good utility for identifying liver fibrosis in patients with NAFLD when combined 

with clinical and biochemical parameters. Although ferritin alone was insufficient for definitive 

diagnosis, its integration with validated non-invasive fibrosis scores significantly improved risk 

stratification and early identification of patients with clinically significant fibrosis.(6) 

Supporting these observations, Wang et al. performed a systematic review evaluating serum 

ferritin across different stages of NAFLD and concluded that elevated ferritin concentrations were 

consistently associated with hepatic steatosis, steatohepatitis, and advanced fibrosis. Nevertheless, 

the authors noted that ferritin levels are influenced by obesity, insulin resistance, metabolic 

syndrome, and systemic inflammation, emphasizing that serum ferritin should be considered an 

adjunctive rather than a standalone biomarker. Combining ferritin with validated fibrosis 

assessment methods may therefore enhance diagnostic accuracy and facilitate early clinical 

decision-making.(7) 

Therefore, the present study was undertaken to evaluate the utility of serum ferritin as a non-

invasive biomarker in the assessment of non-alcoholic fatty liver disease, with particular emphasis 

on its association with fibrosis severity and its potential role in improving non-invasive risk 

stratification among patients with NAFLD. 

 

MATERIALS AND METHODS 

Study Design 

Hospital-based cross-sectional observational study. 

Study Setting 

Department of Gastroenterology of a tertiary care teaching hospital. 

Study Duration 

Eighteen months following Institutional Ethics Committee approval. 

Study Population 

Adult patients diagnosed with non-alcoholic fatty liver disease attending the outpatient and 

inpatient departments. 
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Sample Size 

A total of 63 patients with NAFLD were included in the study. The sample size was based on 

previous observational studies evaluating serum ferritin in NAFLD and was adequate to detect 

statistically significant associations between serum ferritin concentration and liver fibrosis 

severity. 

Sampling Technique 

Consecutive sampling. 

Inclusion Criteria 

● Age 18–75 years. 
● Ultrasonographic evidence of fatty liver. 

● Diagnosis of NAFLD confirmed clinically. 
● Patients willing to provide written informed consent. 

Exclusion Criteria 

● Significant alcohol consumption. 

● Chronic viral hepatitis. 
● Autoimmune liver disease. 

● Hemochromatosis. 
● Wilson disease. 
● Malignancy. 

● Acute inflammatory illness. 
● Pregnancy. 

● Drugs causing hepatic steatosis. 

Clinical Evaluation 

Detailed demographic profile, medical history, anthropometric measurements, body mass index, 

diabetes status, hypertension, and metabolic risk factors were recorded. 

Laboratory Investigations 

The following investigations were performed: 

● Complete blood count 

● Liver function tests 
● Fasting blood glucose 
● Lipid profile 

● Serum ferritin 
● Platelet count 
● Serum albumin 

FibroScan Assessment 

Transient elastography (FibroScan) was performed by experienced operators. Liver stiffness was 

expressed in kilopascals (kPa), and fibrosis staging was categorized according to established cut-

off values. 

Fibrosis Scoring Systems 

The following validated non-invasive scores were calculated: 

● Fibrosis-4 Index (FIB-4) 
● NAFLD Fibrosis Score (NFS) 

Outcome Measures 
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Primary Outcome 

● Association between serum ferritin concentration and liver fibrosis severity. 

Secondary Outcomes 

● Correlation between serum ferritin and FibroScan liver stiffness. 
● Association between serum ferritin and FIB-4 score. 
● Association between serum ferritin and NAFLD Fibrosis Score. 
● Diagnostic utility of serum ferritin as a non-invasive biomarker for NAFLD severity. 

Statistical Analysis 

Data were entered into Microsoft Excel and analyzed using SPSS version 26.0. Continuous 

variables were expressed as mean ± standard deviation, whereas categorical variables were 

expressed as frequency and percentage. Comparison between groups was performed using 

independent Student's t-test, one-way ANOVA, or Chi-square test as appropriate. Correlation 

between serum ferritin and fibrosis parameters was assessed using Pearson's correlation 

coefficient. Multivariable linear regression was used to identify independent predictors of elevated 

serum ferritin. A p-value <0.05 was considered statistically significant. 

 

RESULTS 

A total of 63 patients diagnosed with non-alcoholic fatty liver disease (NAFLD) were included in 

the study to evaluate the utility of serum ferritin as a non-invasive biomarker. Serum ferritin 

concentrations were analyzed in relation to fibrosis severity assessed using FibroScan, Fibrosis-4 

(FIB-4) Index, and NAFLD Fibrosis Score (NFS). The results demonstrated progressively 

increasing serum ferritin concentrations with worsening fibrosis severity. Significant positive 

associations were observed between serum ferritin levels and all non-invasive fibrosis assessment 

methods, suggesting that elevated ferritin reflects increasing disease severity in NAFLD. 

Table 1: Distribution of Patients According to Serum Ferritin Levels (n = 63) 

Serum Ferritin (ng/mL) Number Percentage (%) 

<200 12 19.0 

200–300 21 33.3 

301–400 18 28.6 

>400 12 19.0 

Total 63 100 

Approximately one-third (33.3%) of patients had serum ferritin levels between 200–300 ng/mL, 

while 28.6% had concentrations between 301–400 ng/mL. Nearly one-fifth (19.0%) 

demonstrated markedly elevated ferritin levels above 400 ng/mL, indicating that hyperferritinemia 

was common among patients with NAFLD. 

 

Table 2: Association Between Serum Ferritin Levels and FibroScan Fibrosis Stage 

FibroScan Stage Mean Serum Ferritin (ng/mL) ± SD p value 

F0–F1 214.8 ± 61.5  

F2 286.5 ± 73.8  

F3 358.9 ± 82.6  

F4 447.6 ± 95.2 <0.001* 
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Mean serum ferritin increased progressively with increasing FibroScan fibrosis stage. Patients with 

cirrhosis (F4) had the highest ferritin concentration (447.6 ± 95.2 ng/mL), whereas patients with 

mild fibrosis (F0–F1) had the lowest values (214.8 ± 61.5 ng/mL). This difference was highly 

statistically significant (p<0.001). 

 

Table 3: Association Between Serum Ferritin Levels and FIB-4 Score 

FIB-4 Category Number (%) Mean Serum Ferritin (ng/mL) ± SD p value 

Low Risk (<1.45) 35 (55.6%) 228.7 ± 67.4  

Intermediate (1.45–3.25) 20 (31.7%) 316.9 ± 76.8  

High Risk (>3.25) 8 (12.7%) 421.8 ± 91.6 <0.001* 

Serum ferritin showed a significant stepwise increase across FIB-4 categories. Patients in the high-

risk FIB-4 group had almost twice the ferritin concentration compared to the low-risk group, 

indicating a strong relationship between elevated ferritin and advanced fibrosis (p<0.001). 

 

Table 4: Association Between Serum Ferritin Levels and NAFLD Fibrosis Score (NFS) 

NFS Category Number (%) Mean Serum Ferritin (ng/mL) ± SD p value 

Low Fibrosis 26 (41.3%) 221.6 ± 64.8  

Indeterminate 23 (36.5%) 302.4 ± 70.9  

Advanced Fibrosis 14 (22.2%) 406.3 ± 88.7 <0.001* 

Patients classified as having advanced fibrosis by NFS demonstrated significantly higher serum 

ferritin levels than those with low fibrosis. The progressive rise in ferritin across NFS categories 

indicates that serum ferritin reflects increasing fibrosis severity (p<0.001). 

 

Table 5: Correlation Between Serum Ferritin and Non-Invasive Fibrosis Markers 

Variable Correlation Coefficient (r) p value 

FibroScan Liver Stiffness 0.69 <0.001* 

FIB-4 Score 0.58 <0.001* 

NAFLD Fibrosis Score 0.61 <0.001* 

Serum ferritin demonstrated a strong positive correlation with FibroScan liver stiffness (r = 0.69) 

and moderate positive correlations with FIB-4 (r = 0.58) and NFS (r = 0.61). All correlations were 

highly statistically significant, confirming that serum ferritin increases in parallel with worsening 

liver fibrosis. 

Overall, the findings suggest that serum ferritin is a useful, inexpensive, and widely available non-

invasive biomarker that correlates well with established fibrosis assessment tools in NAFLD. 

Although serum ferritin alone cannot replace FibroScan or validated fibrosis scoring systems, its 

incorporation into routine clinical assessment may facilitate early risk stratification, identify 

patients requiring further evaluation, and reduce dependence on invasive liver biopsy. 

 

DISCUSSION 

The present study evaluated the utility of serum ferritin as a non-invasive biomarker in the 

assessment of non-alcoholic fatty liver disease (NAFLD). The findings demonstrated that serum 

ferritin levels increased significantly with worsening disease severity and showed a strong positive 

association with non-invasive fibrosis assessment methods. Patients with advanced fibrosis 
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exhibited markedly higher serum ferritin concentrations than those with mild disease, supporting 

the hypothesis that hyperferritinemia reflects progressive hepatic inflammation and fibrogenesis. 

These findings suggest that serum ferritin may serve as a valuable adjunctive biomarker for 

identifying patients at increased risk of advanced liver disease. 

Recent evidence has strengthened the association between serum ferritin and NAFLD progression. 

Yan et al. conducted a comprehensive systematic review and meta-analysis and demonstrated that 

serum ferritin concentrations were significantly higher in patients with NAFLD than in healthy 

controls. Their analysis further showed that elevated ferritin was associated with increasing disease 

severity, including non-alcoholic steatohepatitis and advanced fibrosis. The authors concluded that 

although serum ferritin alone is insufficient for diagnosis, it provides clinically meaningful 

information when interpreted alongside other non-invasive assessment methods. The findings of 

the present study closely parallel these observations, as serum ferritin increased progressively 

across fibrosis stages and correlated significantly with disease severity.(8) 

The biological mechanisms underlying these observations have recently been explored using 

genetic approaches. Liu et al. demonstrated that genetically predicted serum ferritin mediates the 

relationship between inflammatory cytokines and NAFLD. Their study suggested that chronic 

inflammation promotes increased ferritin synthesis, which subsequently contributes to oxidative 

stress, hepatocyte injury, and fibrosis progression. These findings provide mechanistic support for 

the present study, where elevated ferritin levels likely reflected ongoing inflammatory activity and 

progressive hepatic injury rather than simple iron overload alone.(9) 

The clinical utility of serum ferritin is further enhanced when combined with conventional 

biochemical parameters. In the Fatty Liver in Obesity (FLiO) Study, Galarregui et al. demonstrated 

that combining serum ferritin with alanine aminotransferase (ALT) and fasting glucose 

significantly improved the non-invasive prediction of NAFLD compared with individual 

laboratory markers. The investigators concluded that integrating ferritin with routinely available 

biochemical tests enhances identification of patients with clinically significant disease. Similar 

observations were noted in the present study, where elevated serum ferritin was consistently 

associated with more advanced fibrosis, supporting its role as part of a multimarker assessment 

strategy.(10) 

Current international clinical practice guidelines also recognize the importance of non-invasive 

biomarkers in NAFLD management. The American Association of Clinical Endocrinology 

(AACE) guideline by Cusi et al. recommends a stepwise approach combining simple biochemical 

markers with validated fibrosis assessment tools for early detection of advanced fibrosis. Although 

serum ferritin is not recommended as a standalone diagnostic test, the guideline acknowledges that 

inflammatory biomarkers may provide additional information regarding disease activity when 

interpreted together with established non-invasive scoring systems. The findings of the present 

study support this recommendation by demonstrating that serum ferritin complements existing 

fibrosis assessment methods.(11) 

The evolving concept of metabolic dysfunction-associated fatty liver disease (MAFLD), now more 

commonly referred to as metabolic dysfunction-associated steatotic liver disease (MASLD), 

further emphasizes the importance of inflammation and metabolic dysfunction in hepatic injury. 

Eslam et al. proposed that metabolic abnormalities, insulin resistance, chronic inflammation, and 

oxidative stress constitute the principal drivers of disease progression rather than hepatic steatosis 



  

NeuroQuantology | March 2026 | Volume 24 | Issue 3 | Page 279-287 | doi: : 10.48047/nq.2026.24.3. NQ26028 

Dr. Jairaj V Bomman/ Utility of Serum Ferritin as a Non-Invasive Biomarker in the Assessment of Non-Alcoholic Fatty Liver Disease  

Eissn: _1303-5150  286       www.neuroquan tology.com  

alone. Since serum ferritin reflects both inflammatory activation and disturbed iron metabolism, 

elevated ferritin concentrations observed in the present study may represent an indirect marker of 

these pathogenic mechanisms contributing to fibrosis progression.(12) 

The increasing global burden of fatty liver disease highlights the importance of simple, 

inexpensive, and widely available biomarkers. Paik et al., in a recent systematic review of the 

global epidemiology of NAFLD and non-alcoholic steatohepatitis, reported that disease 

prevalence continues to rise worldwide and is expected to place substantial pressure on healthcare 

systems. The authors emphasized that effective non-invasive screening strategies are essential for 

identifying patients with advanced fibrosis before irreversible liver damage develops. Serum 

ferritin, because of its widespread availability and low cost, may represent a useful adjunctive 

biomarker within such screening programs, particularly in resource-limited settings.(13) 

The strengths of the present study include the simultaneous evaluation of serum ferritin alongside 

established non-invasive fibrosis assessment methods in patients with NAFLD. The study 

demonstrated a consistent increase in ferritin concentrations with worsening fibrosis severity, 

reinforcing its clinical relevance as a marker of hepatic injury. However, several limitations should 

be acknowledged. Liver biopsy, the histopathological gold standard for fibrosis assessment, was 

not performed because of its invasive nature and associated risks. Furthermore, the relatively small 

sample size and single-center design may limit generalizability. Additional multicenter 

prospective studies involving larger populations and histological validation are required to 

establish optimal serum ferritin cut-off values and determine its prognostic value during long-term 

follow-up. 

 

CONCLUSION 

The present study demonstrates that serum ferritin is a useful non-invasive biomarker for assessing 

disease severity in patients with non-alcoholic fatty liver disease. Elevated serum ferritin 

concentrations were significantly associated with advanced fibrosis and correlated well with 

established non-invasive assessment methods. Although serum ferritin alone cannot replace 

validated fibrosis scoring systems or imaging modalities, it represents an inexpensive, widely 

available, and clinically useful adjunctive marker that may improve early risk stratification and 

facilitate identification of patients requiring further evaluation. Incorporating serum ferritin into 

routine clinical assessment may enhance the non-invasive management of NAFLD while reducing 

dependence on invasive liver biopsy. 
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