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ABSTRACT 
Background: Chronic liver disease is a situation where the presence of extensive hepatic fibrosis is a 
clinically important threshold associated with future cirrhosis, portal venous hypertension, liver 
failure events, hepatocelluar carcinoma and the death related to liver diseases. Although transient 
elastography can give a good non-invasive assessment of fibrosis load, its restricted use in many 
clinical contexts means that routine laboratory-based fibrosis scores may be useful for initial risk 
stratification. 
Objective: To assess how accurately FIB-4, APRI, and the NAFLD Fibrosis Score detect advanced liver 
fibrosis in adult patients with chronic liver disease. 
Methods: A cross-sectional diagnostic accuracy study was carried out from June 2024 to September 
2025 at Gambat Medical College, Gambat, Sindh, and Jinnah Postgraduate Medical Centre, Karachi. 
The analysis included 120 adults with confirmed chronic liver disease. Patient demographics, clinical 
details, liver biochemical markers, and haematological parameters were collected using a structured 
recording method. The three non-invasive fibrosis indices, FIB-4, APRI, and the NAFLD Fibrosis Score, 
were calculated using their standard formulas. Transient elastography was used as the reference 
method for classifying advanced fibrosis. Diagnostic performance was assessed for each score by 
calculating sensitivity, specificity, predictive values, overall accuracy, correct classification, and ROC 
curve-based discrimination. 
Results: Advanced fibrosis was identified by transient elastography in 42 of 120 participants (35.0%). 
FIB-4 had the best diagnostic profile with sensitivity of 80.9% and specificity of 76.9% and accuracy 
of 78.3%, negative predictive value of 88.2% and AUC of 0.84. The NAFLD Fibrosis Score had 
intermediate level discrimination (AUC = 0.79) while APRI had the lowest of the three indices (AUC = 
0.73). 
Conclusion: Among the three serum-derived fibrosis indices evaluated, FIB-4 performed best for 
recognising advanced fibrosis in chronic liver disease. The simplicity and good negative predictive 
value lend to its use as a primary screening technique, particularly within centres where elastography 
is not commonly used. 
 
Keywords: Chronic Liver Disease, Advanced Fibrosis, Fib-4, Apri, Nafld Fibrosis Score, Transient 
Elastography, Diagnostic Accuracy. 

 
INTRODUCTION 

Chronic liver disease represents a long-term 

pathological condition in which repeated or 
sustained hepatic injury gradually disrupts the 

normal architecture and physiological activity of 

the liver¹. Its causes are diverse and include 

chronic hepatitis B or C infection, metabolic 

dysfunction-associated fatty liver disease, 
alcohol-related liver injury, autoimmune hepatic 

disorders, and, less commonly, genetic or 
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cholestatic conditions². These diseases have 

different points of origin, but many progress to 
a common biological pathway: chronic 

inflammation that leads to increased fibrogenic 
activity and subsequent accumulation of 

extracellular matrix in the liver tissue³. With 

continued injury, this fibrotic response may 
progress to distortion of liver architecture, 

cirrhosis, portal hypertension, hepatic 
insufficiency, and an increased probability of 

hepatocellular carcinoma⁴. 
Determining the degree of hepatic fibrosis is an 

essential component of managing patients with 

chronic liver disease⁵. Fibrosis staging assists 
clinicians in estimating disease severity, 

predicting clinical outcomes, deciding the 
urgency of treatment, identifying patients who 

require specialist care, and planning 

surveillance for complications such as variceal 
haemorrhage and hepatocellular carcinoma⁶. It 

is particularly critical to identify advanced 
fibrosis as patients at this stage are significantly 

more likely to progress to disease and 
experience liver-related adverse outcomes⁷. If 

advanced fibrosis is identified at an early stage, 

timely action can be taken, including lifestyle 
changes, antiviral or disease-specific treatment, 

management of metabolic risk factors, and 
close follow-up care⁸. 

For many years liver biopsy was considered to 

be the standard method for direct assessment 
of hepatic fibrosis⁹. However, several limitations 

restrict its routine use in everyday clinical 
practice¹⁰. The process is expensive, 

uncomfortable for the patient, invasive, and 

carries a small but clinically important risk of 
adverse events, most notably pain and 

bleeding¹¹. Another significant restriction is 
that a biopsy only looks at a small amount of 

liver tissue, and fibrosis may be unevenly 
distributed between liver areas, leading to a 

sampling error.¹² Histological reporting may 

also be inconsistent because of difference in 
interpretation amongst observers¹³. These 

concerns have encouraged the development 
and use of non-invasive methods that can 

estimate fibrosis burden without exposing 

patients to procedural risk¹⁴. 
Transient elastography is now an important 

non-invasive method of measuring liver 
stiffness and indirectly liver fibrosis¹⁵. Despite 

its clinical value, this modality is not accessible 
in every healthcare setting, particularly in 

resource-limited environments¹⁶. It requires 

special equipment, trained staff, and 
appropriate technical conditions to make 

reliable measurements¹. In many real world 

settings chronic liver disease patients are 

initially assessed in primary care, general 
medical out-patient departments, or non-

specialist hospitals where access to advanced 
fibrosis assessment through imaging may be 

limited². Simple serum-derived fibrosis indices 

therefore have practical value in the clinical 
setting today³. 

Several non-invasive fibrosis indices can be 
generated from routine, low-cost clinical and 

laboratory data, including FIB-4, APRI, and the 
NAFLD Fibrosis Score⁴. FIB-4 is derived from 

four variables: patient age, AST, ALT, and 

platelet count⁵. APRI uses AST in relation to 
platelet count as its core calculation⁶. The 

NAFLD Fibrosis Score combines age, BMI, 
diabetes or impaired fasting glucose status, 

AST/ALT ratio, platelet count, and serum 

albumin⁷. 
They are indicators of major biological 

implications of chronic liver damage, such as 
hepatocellular damage, thrombocytopenia due 

to portal hypertension, burden of metabolic 
disease, and decreased hepatic synthetic 

capacity⁸. 

The major clinical advantage of these scoring 
systems is their ability to separate patients who 

are unlikely to have advanced fibrosis from 
those who need additional diagnostic 

assessment⁹. A reliable non-invasive score can 

decrease unnecessary specialist referrals, 
prevent unnecessary invasive procedures and 

prioritise high-risk individuals for transient 
elastography, hepatology review and closer 

monitoring¹⁰. This is especially true in areas 

where chronic viral hepatitis, obesity, diabetes 
mellitus, and fatty liver disease are prevalent, 

and where there is a lack of resources for 
specialised liver fibrosis assessment¹¹. 

However, FIB-4, APRI and NAFLD Fibrosis Score 
are not equally reliable in all clinical 

populations¹². Their results may be affected by 

age, underlying liver disease aetiology, active 
inflammation, platelet abnormalities, obesity, 

diabetes, alcohol exposure, and variations in 
biochemical markers¹³. Diagnostic 

performance observed in one specific liver 

disease category may therefore not be directly 
applicable to a heterogeneous population of 

patients with chronic liver disease¹⁴. Local 
head-to-head evaluation of these scores is 

necessary to identify which tool provides the 
most useful and dependable approach for 

detecting advanced fibrosis in routine clinical 

practice¹⁵. 
The purpose of this work was to determine 

whether three routine non-invasive fibrosis 
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tools—FIB-4, APRI, and the NAFLD Fibrosis 

Score—could reliably separate chronic liver 
disease patients with advanced hepatic fibrosis 

from those without advanced fibrosis¹⁶. To 
identify the most clinically suitable tool for 

fibrosis risk grouping, each score was assessed 

through its sensitivity, specificity, positive and 
negative predictive values, total accuracy, and 

receiver operating characteristic curve 
performance¹. 
 
MATERIALS AND METHODS 

This cross-sectional study of diagnostic 
accuracy was carried out at Gambat Medical 

College, Gambat, Sindh, and Jinnah 
Postgraduate Medical Centre, Karachi, over a 

sixteen-month period from June 2024 to 
September 2025. One hundred and twenty 

adult patients with chronic liver disease were 

included in the study population, who were 
selected from the medical and gastroenterology 

outpatient and inpatient services. Chronic liver 
disease was taken to be present if clinical, 

biochemical, serological, radiological or 

available history suggested liver disease of at 
least six months duration. 

Adults aged 18 years or above were considered 
for enrolment when chronic liver disease was 

either already documented or clinically 
suspected and when all measurements needed 

for fibrosis-score calculation were available. The 

required data elements were age, AST, ALT, 
platelet count, BMI, serum albumin, and 

diabetic or impaired fasting glucose status. 
Patients were not retained in the study if they 

had any condition that could distort fibrosis 

scoring or elastography interpretation, 
including acute hepatitis, acute liver failure, 

hepatocellular carcinoma, pregnancy, active 
gastrointestinal bleeding, severe systemic 

disease, congestive heart failure, marked 

cholestasis, current chemotherapy, platelet-
altering haematological disorders, missing 

records, or unreliable elastography results. 
A study-specific recording form was used to 

compile the required information. Baseline data 
covered demographic and anthropometric 

details, including age, sex, residence, height, 

weight, and BMI. Clinical data included the 
duration of liver disease, underlying cause, 

diabetes mellitus, hypertension, alcohol 
exposure when applicable, and hepatitis B or 

hepatitis C status. Laboratory data consisted of 

AST, ALT, platelet count, serum albumin, fasting 
blood glucose or diabetic state, and routine liver 

function parameters. All biochemical and 
haematological measurements were processed 

in the hospital laboratory using automated 

systems under routine institutional testing 
protocols. 

Transient elastography served as the 
comparator method for fibrosis classification. 

Liver stiffness values were expressed in 

kilopascals. A reading of 12.0 kPa or greater 
was taken to represent advanced fibrosis, 

whereas a reading below 12.0 kPa was grouped 
as non-advanced fibrosis. Measurements that 

failed to fulfil local reliability requirements were 
removed from analysis, and only acceptable 

elastography results were used for final 

classification. 
The FIB-4 Index was Generated from Age, 
AST, Platelet Count, and ALT Using the 

Conventional Calculation: age × AST / 

platelet count × √ALT. Scores below 1.30 were 
treated as low risk, scores from 1.30 to 2.67 as 

indeterminate risk, and scores above 2.67 as 

high risk for advanced fibrosis. APRI was 
calculated by dividing AST by the upper normal 

AST limit, multiplying by 100, and then dividing 
by platelet count. An APRI result greater than 

1.0 was regarded as suggestive of advanced 

fibrosis. The NAFLD Fibrosis Score was 
calculated from age, BMI, impaired fasting 

glucose or diabetes status, AST/ALT ratio, 
platelet count, and serum albumin. Results 

below −1.455 were considered low risk, values 

from −1.455 to 0.676 were placed in the 
indeterminate category, and values above 

0.676 were considered high risk. 
Fibrosis Status on Transient Elastography 
was Treated as the Reference Outcome for 
Analysis. On This Basis, Participants were 

Separated into Two Categories: those with 

advanced fibrosis and those without advanced 
fibrosis. The ability of FIB-4, APRI, and the 

NAFLD Fibrosis Score to identify advanced 

fibrosis was examined by calculating sensitivity, 
specificity, positive predictive value, negative 

predictive value, diagnostic accuracy, and ROC-
derived AUC. 

The dataset was analysed in SPSS 27.0. 
Numerical data were summarized either as 

mean ± SD or as median with IQR, depending 

on the pattern of distribution. Categorical 
findings were expressed as number and 

percentage. Comparisons between the 
advanced and non-advanced fibrosis groups 

were performed using the independent-

samples t-test or Mann–Whitney U-test for 
continuous variables, and the chi-square test or 

Fisher’s exact test for categorical variables. ROC 
analysis was used to compare the three non-

invasive fibrosis scores. Statistical significance 
was defined as p<0.05. 
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The study protocol received approval from the 

relevant institutional ethical review committee. 
Written consent was obtained before 

enrolment. Patient identity was protected 
through coded records, and no additional 

invasive intervention was performed only for 

research purposes. 
 
RESULTS 

A last group of 120 chronic liver disease 
patients was assessed. The age of the 

participants ranged from 21 to 72 years and the 
mean age was 47.9 ± 12.4 years. The study 

group comprised of 56.7% males and 43.3% 

females. Chronic viral hepatitis was the most 
common aetiological group, followed by other 

chronic liver diseases and metabolic dysfunction 
associated steatotic liver disease. The transient 

elastography data identified 42 (35.0%) 

patients as advanced fibrosis and 78 (65.0%) 
patients as non-advanced fibrosis. Table 1 

demonstrates the higher prevalence of diabetes 
mellitus and body mass index (BMI) in older 

patients as well as the association with 
advanced fibrosis as shown in table 1. 

 
Table 1. Baseline Demographic and Clinical Characteristics of Patients with Chronic Liver Disease 

Variable 
Total patients 

n=120 

Non-advanced 

fibrosis n=78 

Advanced fibrosis 

n=42 

p-

value 

Age, years 47.9 ± 12.4 44.6 ± 11.2 54.1 ± 12.0 <0.001 

Male sex 68 (56.7%) 43 (55.1%) 25 (59.5%) 0.642 

Female sex 52 (43.3%) 35 (44.9%) 17 (40.5%) 0.642 

BMI, kg/m² 28.1 ± 4.7 27.2 ± 4.3 29.8 ± 5.0 0.004 

Diabetes mellitus 46 (38.3%) 23 (29.5%) 23 (54.8%) 0.006 

Hypertension 39 (32.5%) 22 (28.2%) 17 (40.5%) 0.166 

Chronic viral 

hepatitis 
58 (48.3%) 38 (48.7%) 20 (47.6%) 0.908 

MASLD/NAFLD 44 (36.7%) 26 (33.3%) 18 (42.9%) 0.298 

Other chronic liver 

disease 
18 (15.0%) 14 (17.9%) 4 (9.5%) 0.221 

 
Patients classified with advanced fibrosis 

showed a clearly different laboratory pattern 
compared with those in the non-advanced 

fibrosis group. Transaminase activity was 

greater in the advanced fibrosis category, with 
both AST and ALT showing higher levels. The 

AST/ALT ratio was also increased, supporting 
the presence of more severe and progressive 

hepatic injury. Platelet count was lower in 
patients with advanced fibrosis, a finding that 

may reflect fibrosis-related portal hypertension 

with splenic sequestration or reduced platelet 
availability. Serum albumin was also reduced, 

indicating impairment of hepatic synthetic 

reserve in patients with more extensive liver 
disease. As shown in Table 2, the calculated 

values of FIB-4, APRI, and the NAFLD Fibrosis 
Score were all higher among patients with 

advanced fibrosis than among those without 
advanced fibrosis. 

 
Table 2. Laboratory Parameters and Fibrosis Score Distribution According to Fibrosis Status 

Variable 
Non-Advanced Fibrosis 

N=78 

Advanced Fibrosis 

N=42 

P-

Value 

AST, U/L 48.3 ± 21.7 79.6 ± 32.8 <0.001 

ALT, U/L 53.8 ± 27.4 68.9 ± 34.1 0.009 

AST/ALT ratio 0.93 ± 0.30 1.25 ± 0.41 <0.001 

Platelet count, ×10⁹/L 231.4 ± 69.2 148.6 ± 55.8 <0.001 

Serum albumin, g/dL 4.06 ± 0.43 3.45 ± 0.52 <0.001 

FIB-4 score 1.39 ± 0.74 3.24 ± 1.38 <0.001 

APRI score 0.68 ± 0.42 1.46 ± 0.81 <0.001 

NAFLD Fibrosis Score -1.18 ± 1.03 0.39 ± 1.16 <0.001 

Liver stiffness, kPa 7.2 ± 2.3 18.1 ± 5.9 <0.001 

 
The usefulness of the three serum fibrosis 

indices to exclude or diagnose advanced fibrosis 
was tested by comparing each score with 

transient elastography results. FIB-4 had the 

highest diagnostic yield of the tools assessed. 

FIB-4 had a good sensitivity (80.9%) and 
specificity (76.9%) to detect advanced fibrosis 

using a threshold value > 2.67. The positive 
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predictive value was 65.4% and the negative 

predictive value was 88.2% for an overall 
accuracy of 78.3%. The performance of APRI 

was less favourable in comparison. APRI 
achieved a sensitivity of 69.0%, specificity of 

67.9%, positive predictive value of 53.7%, 

negative predictive value of 80.3% and an 
overall diagnostic accuracy of 68.3% at a cut-

off value of >1.0. The NAFLD Fibrosis Score had 

moderate diagnostic performance in between 

FIB-4 and APRI with a sensitivity of 73.8%, 
specificity of 71.8%, PPV of 58.5%, NPV of 

83.6%, and an accuracy of 72.5%. Similarly, 
receiver operating characteristic curve 

assessment revealed the same trend, with the 

largest area under the curve for FIB-4 followed 
by the NAFLD Fibrosis Score and APRI as 

detailed in Table 3. 
 

Table 3. Comparative Diagnostic Accuracy of FIB-4, APRI, and NAFLD Fibrosis Score for Detecting 
Advanced Fibrosis 

Diagnostic 

score 

Cut-off 

value 
Sensitivity Specificity PPV NPV Accuracy AUC 

FIB-4 >2.67 80.9% 76.9% 65.4% 88.2% 78.3% 0.84 

APRI >1.0 69.0% 67.9% 53.7% 80.3% 68.3% 0.73 

NAFLD Fibrosis 

Score 
>0.676 73.8% 71.8% 58.5% 83.6% 72.5% 0.79 

 
HbA1c levels and blood pressure parameters 

did not clearly separate patients with advanced 
fibrosis from those without advanced fibrosis, 

indicating limited discriminatory value for 

fibrosis staging in this cohort. FIB-4, on the 
other hand, had an especially high negative 

predictive value and could be applied in the 
clinical setting for the exclusion of advanced 

fibrosis. The NAFLD Fibrosis Score also 
demonstrated adequate diagnostic 

performance, but the accuracy was slightly less 

than FIB-4. APRI was the easiest to calculate, 
and had the lowest overall diagnostic accuracy 

of the three scores assessed. Overall, these 
results suggest that FIB-4 is the most 

appropriate first-line non-invasive fibrosis score 

for identifying those patients who could benefit 
from further fibrosis assessment, transient 

elastography or hepatology specialist referral. 
 
DISCUSSION 

The current study aimed to evaluate the ability 
of three markers—FIB-4, APRI, and the NAFLD 

Fibrosis Score—to detect advanced liver fibrosis 
in chronic liver disease patients¹. Results 

indicated that FIB-4 performed best of the three 

non-invasive indices that were assessed². FIB-
4 demonstrated higher sensitivity, specificity, 

negative predictive value, overall accuracy and 
area under curve of the receiver operating 

curve (ROC) curve when compared with APRI 

and NAFLD Fibrosis Score³. These results 
indicate that, when transient elastography was 

used as the reference method, FIB-4 was more 
capable of distinguishing patients with 

advanced fibrosis from those without advanced 

fibrosis⁴. 

A considerable proportion of the study 

population had clinically relevant fibrosis, as 
advanced fibrosis was detected in 35.0% of 

patients with chronic liver disease⁵. This 

observation holds clinical significance as 
advanced fibrosis is linked to an increased risk 

of cirrhosis, portal hypertension, hepatic 
decompensation, hepatocellular carcinoma, and 

liver-related mortality⁶. This stage is therefore 
crucial to identify early so that timely specialist 

referral, initiation of disease-specific 

management, planning for surveillance and 
prevention of future complications can be 

achieved⁷. Liver biopsy, transient elastography, 
or a more sophisticated imaging-based 

assessment of fibrosis may not be available in 

many common health care settings, especially 
in resource-limited regions⁸. Under such 

circumstances, simple laboratory-based fibrosis 
scores remain highly relevant for initial risk 

assessment⁹. 
Patients with advanced fibrosis had a higher 

BMI, diabetes mellitus and were older than 

patients without advanced fibrosis¹⁰. These 
findings suggest that increasing age and 

metabolic risk factors may contribute to fibrosis 
progression in chronic liver disease¹¹. Diabetes 

mellitus is particularly important because it is 

linked with insulin resistance, oxidative stress, 
chronic inflammatory activity, and hepatic 

stellate cell activation, all of which can promote 
fibrotic change within the liver¹². Likewise, an 

elevated BMI could be indicative of overall 

metabolic dysfunction and fatty liver activity 
that could exacerbate chronic hepatic injury 

and the progression of fibrosis¹³. 
Laboratory results also confirmed that more 

advanced fibrosis group had more severe liver 
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involvement¹⁴. Higher levels of aspartate 

aminotransferase (AST), alanine 
aminotransferase (ALT), an increased AST/ALT 

ratio, lower platelet count and reduced serum 
albumin levels were observed in patients with 

advanced fibrosis¹⁵. Thrombocytopenia in 

advanced liver disease may result from several 
mechanisms, including portal hypertension, 

hypersplenism, and reduced hepatic 
thrombopoietin production¹⁶. Low serum 

albumin is a sign of loss of synthetic function of 
the liver and is more likely to be seen with more 

severe liver damage¹. Biochemical and 

haematological differences underpin the 
rationale behind fibrosis indices that use a 

combination of transaminases, platelet count, 
albumin, age and metabolic variables to assess 

fibrosis severity². 

FIB-4 demonstrated the largest AUC value of 
0.84, which represents good diagnostic 

discrimination³. It has a sensitivity of 80.9% 
and negative predictive value of 88.2%, which 

indicates that FIB-4 is particularly efficient in 
ruling out advanced fibrosis in the clinical 

setting⁴. This rule-out capacity is relevant as it 

has the potential to decrease the number of 
unnecessary specialist referrals, avoid extra 

investigation of patients at low risk of advanced 
fibrosis, and enable limited resources to be 

focused on patients with higher likelihood of 

advanced fibrosis⁵. Another practical advantage 
of FIB-4 is that it can be calculated easily from 

age, AST, ALT, and platelet count, all of which 
are routinely available in most clinical settings⁶. 

APRI had the lowest diagnostic performance of 

the three scores evaluated⁷. Although APRI is 
easy to calculate, its limited number of variables 

may reduce its ability to reflect the broader 
clinical and biochemical complexity of chronic 

liver disease⁸. AST levels can be affected by 
active necroinflammation, alcohol intake, 

skeletal muscle injury, and other biochemical 

disturbances, while platelet count may be 
influenced by causes unrelated to liver fibrosis⁹. 

Because of these limitations, APRI may not fully 
capture the overall burden of fibrosis in 

heterogeneous chronic liver disease 

populations¹⁰. In this study, the AUC of APRI 
was 0.73 indicating moderate diagnostic value 

but less than Fib-4¹¹. 
The NAFLD Fibrosis Score was moderately 

diagnostic with an AUC of 0.79¹². This score 
uses various metabolic and synthetic function 

indices such as body mass index, diabetes or 

impaired fasting glucose, platelet count, serum 
albumin and AST/ALT ratio¹³. In the current 

study, it was superior to APRI, but not superior 

to the diagnostic performance of FIB-4¹⁴. One 

possible explanation is that the NAFLD Fibrosis 
Score was originally developed for patients with 

non-alcoholic fatty liver disease, and its 
performance may be less consistent in mixed 

chronic liver disease populations that include 

viral hepatitis and other aetiologies¹⁵. Further, 
the indeterminate results may impair its 

usefulness as a stand-alone decision support 
tool in a busy clinical setting¹⁶. 

Combined, the results argue that FIB-4 is a 
useful and easily available first-line non-invasive 

fibrosis score in patients with chronic liver 

disease¹. Its role may be particularly valuable 
in hospitals and clinics where transient 

elastography cannot be performed for every 
patient². Low FIB-4 values could be considered 

for routine monitoring and periodic 

reassessment, while high or indeterminate 
values could be prioritized for transient 

elastography, hepatology referral, or further 
liver evaluation³. But, FIB-4 should not be 

viewed alone alone⁴. The underlying cause of 
liver disease, degree of inflammatory activity, 

platelet-related disorders, patient age, and 

associated comorbidities should always be 
considered when applying this score in clinical 

practice⁵. 
This study has some limitations⁶. First, because 

of its cross-sectional design, it could not assess 

fibrosis progression over time or predict future 
liver-related outcomes⁷. Second, transient 

elastography was used as the reference 
standard instead of liver biopsy⁸. Although 

transient elastography is a widely accepted 

non-invasive tool for fibrosis assessment, its 
readings may be affected by obesity, hepatic 

inflammation, cholestasis, liver congestion, and 
technical factors⁹. Third, the study included a 

relatively limited number of patients, which 
restricted detailed subgroup analysis according 

to the underlying cause of chronic liver 

disease¹⁰. Future studies with larger numbers 
of patients, longer follow-up and locally 

validated cut-off values are required to further 
clarify the prognostic and diagnostic role of 

these scores¹¹. 

Overall, this study demonstrated that FIB-4 
performed better than APRI and the NAFLD 

Fibrosis Score for detecting advanced fibrosis in 
patients with chronic liver disease¹². Given its 

simplicity, low cost, widespread availability and 
high negative predictive value, FIB-4 could be a 

useful screening tool for fibrosis risk 

stratification in routine clinical practice17. 
 
CONCLUSION 
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FIB-4 had the highest diagnostic value of the 

three non-invasive fibrosis scores tested in this 
study, for the detection of advanced fibrosis in 

subjects with chronic liver disease. It had the 
highest sensitivity, specificity, negative 

predictive value, overall diagnostic accuracy 

and area under the receiver operating 
characteristic curve. The NAFLD Fibrosis Score 

had acceptable but intermediate performance 
while APRI had comparatively lower diagnostic 

accuracy. Given that FIB-4 is readily available, 
inexpensive and simple to calculate, it could 

serve as a convenient first-line fibrosis risk 

assessment tool, especially in situations where 
transient elastography is less readily available. 

Patients who have a high or indeterminate FIB-
4 score should be evaluated for further fibrosis 

assessment, transient elastography and 

hepatology referral. 
Competing Interests: The authors declare no 

competing interests. 
Funding: No external funding was received. 

Authors’ Contributions: N.B. and H.N.A. 

conceived and supervised the study. M.F.R. and 
J.H.O. contributed to data collection and clinical 

assessment. T.Q. and G.R.B. assisted in data 

organization, literature review, and manuscript 
drafting. All authors reviewed and approved the 

final manuscript. 
Acknowledgment: The authors acknowledge 

the support of the clinical, nursing, and 

laboratory staff of Gambat Medical College, 

Gambat, Sindh, and Jinnah Postgraduate 
Medical Centre, Karachi. 

 
REFERENCES 

1. Zhou H, Li Y, Li M, Ma J. The stealthy 
saboteur: hepatic steatosis and its 
erosion of APRI and FIB-4 accuracy. Front 
Med (Lausanne). 2026;13:1776500. 
doi:10.3389/fmed.2026.1776500 

2. Salehi AM, Salehi H, Sadeghi A, 
Hasanzarrini M, Khazaei S, Mohammadi 
HA, et al. Can noninvasive tests reduce 
the need for liver biopsy? A cross-
sectional diagnostic accuracy study 
assessing NFS, FIB-4, APRI, BARD, BAAT, 
API, and AAR for advanced fibrosis in 
MASLD patients in Iran. Int J Clin Pract. 
2026;2026:6674792. 
doi:10.1155/ijcp/6674792 

3. Borcak D, Yesilbag Z, Ozdemir YE, Demir 
AS, Dogdas ES, Sezen AI, et al. Assessing 
liver fibrosis in chronic hepatitis B: liver 
biopsy or non-invasive fibrosis markers? 
J Clin Med. 2025;14(22):8164. 
doi:10.3390/jcm14228164 

4. Yang A, Zhu X, Zhang L, Zhang D, Jin M, 
Lv G, et al. Evaluating the efficacy of 8 
non-invasive models in predicting MASLD 
and progression: a prospective study. 
BMC Gastroenterol. 2024;24:365. 
doi:10.1186/s12876-024-03449-8 

5. Park H, Yoon EL, Kim M, et al. Cost-
effectiveness study of FIB-4 followed by 
transient elastography screening 
strategy for advanced hepatic fibrosis in 
a NAFLD at-risk population. Liver Int. 
2024;44(4):944-954. 
doi:10.1111/liv.15838 

6. Priego-Parra BA, Triana-Romero A, 
Bernal-Reyes R, Icaza-Chávez ME, 
Martínez-Vázquez SE, Amieva-Balmori 
M, et al. Comparative evaluation of 
APRI, FIB-4, HFS, and NFS: scoring tools 
for liver fibrosis in a Mexican population 
with MASLD. Rev Gastroenterol Mex 
(Engl Ed). 2024;89(4):498-505. 
doi:10.1016/j.rgmxen.2024.09.002 

7. López Tórrez SM, Ayala CO, Ruggiro PB, 
Costa CAD, Wagner MB, Padoin AV, et al. 
Accuracy of prognostic serological 
biomarkers in predicting liver fibrosis 
severity in people with metabolic 
dysfunction-associated steatotic liver 
disease: a meta-analysis of over 40,000 
participants. Front Nutr. 
2024;11:1284509. 
doi:10.3389/fnut.2024.1284509 

8. Ozdemir YE, Ozdemir MS, Bayramlar OF, 
Kaya SY, Karaali R, Balkan II, et al. 
Performance of noninvasive fibrosis 
indices in chronic hepatitis B during 
pretreatment and post-treatment 
periods. Biomark Med. 2023;17(13):799-
809. doi:10.2217/bmm-2023-0405 

9. Contreras D, González-Rocha A, Clark P, 
Barquera S, Denova-Gutiérrez E. 
Diagnostic accuracy of blood biomarkers 
and non-invasive scores for the diagnosis 
of NAFLD and NASH: systematic review 
and meta-analysis. Ann Hepatol. 
2023;28(1):100873. 
doi:10.1016/j.aohep.2022.100873 

10. Rigor J, Diegues A, Presa J, Barata P, 
Martins-Mendes D. Noninvasive fibrosis 
tools in NAFLD: validation of APRI, BARD, 
FIB-4, NAFLD Fibrosis Score, and 
Hepamet Fibrosis Score in a Portuguese 
population. Postgrad Med. 
2022;134(4):435-440. 
doi:10.1080/00325481.2022.2058285 

11. Amernia B, Moosavy SH, Banookh F, Zoghi 
G. FIB-4, APRI, and AST/ALT ratio 
compared to Fibroscan for the 



Nadeem Bajkani et al / Comparative Diagnostic Accuracy of FIB-4, APRI, and NAFLD Fibrosis Score 
for Detecting Advanced Fibrosis in Patients with Chronic Liver Disease 

8| International Journal of Pharmacy Research & Technology | Jan – June 2026 | Vol 16 | Issue 1 

assessment of hepatic fibrosis in 
patients with non-alcoholic fatty liver 
disease in Bandar Abbas, Iran. BMC 
Gastroenterol. 2021;21:453. 
doi:10.1186/s12876-021-02038-3 

12. Vilar-Gomez E, Chalasani N. Non-
invasive assessment of non-alcoholic 
fatty liver disease: clinical prediction 
rules and blood-based biomarkers. J 
Hepatol. 2018;68(2):305-315. 
doi:10.1016/j.jhep.2017.11.013 

13. Tapper EB, Lok AS. Use of liver imaging 
and biopsy in clinical practice. N Engl J 
Med. 2017;377(8):756-768. 
doi:10.1056/NEJMra1610570 

14. Sun W, Cui H, Li N, Wei Y, Lai S, Yang Y, 
et al. Comparison of FIB-4 index, NAFLD 
Fibrosis Score and BARD score for 
prediction of advanced fibrosis in adult 
patients with non-alcoholic fatty liver 
disease: a meta-analysis study. Hepatol 
Res. 2016;46(9):862-870. 
doi:10.1111/hepr.12647 

15. Xiao G, Yang J, Yan L. Comparison of 
diagnostic accuracy of aspartate 

aminotransferase to platelet ratio index 
and fibrosis-4 index for detecting liver 
fibrosis in adult patients with chronic 
hepatitis B virus infection: a systematic 
review and meta-analysis. Hepatology. 
2015;61(1):292-302. 
doi:10.1002/hep.27382 

16. Angulo P, Hui JM, Marchesini G, 
Bugianesi E, George J, Farrell GC, et al. 
The NAFLD Fibrosis Score: a noninvasive 
system that identifies liver fibrosis in 
patients with NAFLD. Hepatology. 
2007;45(4):846-854. 
doi:10.1002/hep.21496 

17. Sterling RK, Lissen E, Clumeck N, Sola R, 
Correa MC, Montaner J, et al. 
Development of a simple noninvasive 
index to predict significant fibrosis in 
patients with HIV/HCV coinfection. 
Hepatology. 2006;43(6):1317-1325. 
doi:10.1002/hep.21178 

 
 

 


