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ABSTRACT

Background: Early identification of liver fibrosis is essential for prognosis and treatment of chronic
liver disease (CLD), a significant worldwide health issue. Although liver biopsy is considered the gold
standard, its application is limited, and non-invasive markers such as the Fibrosis-4 (FIB-4) score and
FibroScan are becoming more and more popular.

Objective: To determine the diagnostic accuracy of the FIB-4 score compared with FibroScan
(transient elastography as the gold standard) in assessing liver fibrosis in patients with chronic liver
disease.

Methods: A cross-sectional research of diagnostic accuracy was carried out at Shalamar Medical and
Dental College/Shalamar Hospital in Lahore between October 1, 2025, and March 31, 2026. A total
of 118 patients with chronic liver disease were chosen using the consecutive sampling approach. Age,
AST, ALT, and platelets were used to calculate FIB-4 scores, and FibroScan was used to quantify liver
stiffness. ROC curve analysis, kappa statistics, sensitivity, specificity, and predictive values were
used to evaluate the diagnostic performance.

Results: The FIB-4 score demonstrated good diagnostic abilities for severe fibrosis, with a sensitivity
of 88.2%, specificity of 81.5%, accuracy of 85.6%, and AUC of 0.89. The AUC was 0.91 with excellent
diagnostic agreement with FibroScan (k = 0.70) for advanced fibrosis. A large percentage of patients
were noted to have significant fibrosis or cirrhosis by FibroScan.

Conclusions: The FIB-4 is a simple, inexpensive, and frequently used non-invasive marker for liver
fibrosis in CLD patients. It is compatible with FibroScan and may be used as a first-line screen,
especially in resource-limited areas.

Keywords: Chronic Liver Disease, FIB-4 Score, Fibroscan, Liver Fibrosis, Transient Elastography,
Diagnostic Accuracy.

INTRODUCTION

Chronic liver disease (CLD) is a significant
worldwide health burden, affecting morbidity,
death, and health-care expenditures.[1] Liver
illnesses are estimated to cause over 2 million
fatalities worldwide each year, accounting for
nearly 4% of total deaths.[2] Chronic viral
hepatitis, non-alcoholic fatty liver disease
(NAFLD), alcohol-related liver disease, and
metabolic dysfunction-associated steatotic liver
disease (MASLD) have all contributed

significantly to the rise in chronic liver injury
and consequences.[3] Most chronic liver
diseases follow a common pathological course,
with progressive hepatic fibrosis, which can
result in cirrhosis, portal hypertension, the
development of hepatocellular carcinoma,
failure of liver function, and death.[4]

Liver fibrosis involves increased accumulation
of extracellular matrix proteins in the liver due
to ongoing liver damage.[5] The stage of
fibrosis is one of the most important indicators

4450| International Journal of Pharmacy Research & Technology | Jan -June 2026 | Vol 16| Issue 1


mailto:khalidbilal2011@yahoo.com

Mohammad Sohail et al Diagnostic Accuracy of FIB-4 Score Compared with FibroScan (Transient
Elastography as Gold Standard) in the Assessment of Liver Fibrosis in Patients with Chronic Liver

of clinical outcomes in patients with CLD and is
important in the prognosis, treatment,
surveillance plan, and referral to a specialist.[6]
Early detection of substantial fibrosis can help
to make effective intervention options,
ultimately preventing the progression to
advanced liver disease and its implications.[7]
Thus, appropriate liver fibrosing evaluation is
an important [8, 9]component of managing a
patient with chronic liver illness.[10]

Hepatic fibrosis traditionally has been regarded
as the standard to evaluate liver disease.[10]

Unfortunately, however, there are several
limitations to its routine use, such as
invasiveness,  procedural risks, patient

discomfort, sampling variability, inter-observer
differences, and high cost.[11] All of these
limits have resulted in the development of non-
invasive fibrosis testing approaches. Transient
elastography  (FibroScan) is a  well-
acknowledged and validated technology that
evaluates liver stiffness and offers an accurate
indication of the severity of fibrosis.[12] Many
studies have shown that it has good diagnostic
performance in assessing significant fibrosis
and cirrhosis for different causes of chronic liver
disease.[12, 13]

Despite its benefits, FibroScan may not be
widely available, especially in low- and middle-
income countries with limited healthcare
resources.[14] The cost of the equipment is
relatively high, trained staff is needed, and not
all equipment is available in primary or
secondary health care facilities.[15]
Consequently, there has been growing interest
in simple, inexpensive, and readily available
serum-based fibrosis markers that can be
calculated from routine laboratory
investigations. The Fibrosis-4 (FIB-4) score is
one such indicator, which combines age,
aspartate aminotransferase (AST), alanine
aminotransferase  (ALT), and platelet
count.[16] The FIB-4 score has been widely
studied, and several international guidelines
recommend its use as a first-line test for the
early detection of advanced fibrosis.[17]

The FIB-4 score has been reported to have a
favorable diagnostic accuracy for significant
and advanced liver fibrosis in several studies,
but its diagnostic performance could differ
based on disease etiology, patient
characteristics, and fibrosis stage.[18, 19] In
addition, there is relatively little available data
on data from South Asian populations, and the
validity of the established cut-off values in local
clinical practice will need to be validated. In the

Disease

resource-limited health care setting, the
diagnostic value of FIB-4 may enable screening
of patients at cost-effective intervals, decrease
unnecessary referrals for further testing, and
increase early identification of patients with
clinically important fibrosis.[20]

Given the increased prevalence of chronic liver
illness and the need for inexpensive and easily
accessible non-invasive indicators to properly
detect liver fibrosis, the FIB-4 score for this
purpose should be compared to the transient
elastography score. FIB-4's high diagnostic
accuracy may make it an appropriate first-line
screening tool, particularly in areas where
FibroScan is not available or cost-effective. The
purpose of this study was to compare the
diagnostic accuracy of FIB-4 to FibroScan
(transient elastography), the gold standard for
detecting liver fibrosis in patients with chronic
liver disease. This study compared the FIB-4
score to the gold standard FibroScan (transient
elastography) for detecting liver fibrosis in
patients with chronic liver disease (CLD).

METHODOLOGY

This was a cross-sectional diagnostic accuracy
study performed at the Department of
Gastroenterology and Hepatology, Shalamar
Hospital, Lahore, for a period of six months
from 1st October 2025 to 31st March 2026. The
sample size calculation was done using OpenEpi
version 3.01 for a diagnostic accuracy study.
The calculation was performed with the
assumption that the FIB-4 would have a 98%
sensitivity when using FibroScan (transient
elastography) to detect liver fibrosis with a 95%
confidence limit (Z = 1.96) and 8% margin of
error.[21] The required sample size (n) was
determined using OpenEpi software and was
approximately 118 patients.

The participants were chosen using a non-
probability sequential sampling procedure. The
study comprised adult patients (age =18 years)
who were diagnosed with chronic liver disease
(CLD) for at least 6 months. Patients who had
received routine laboratory tests for the
calculation of the Fibrosis-4 (FIB-4) score
(aspartate aminotransferase (AST), alanine
aminotransferase (ALT), and platelet count) as
well as FibroScan (transient elastography)
measurements during the study period were
eligible for enroliment. All patients of any
gender and liver disease of any etiology were
included. The study excluded patients with

acute  hepatitis, acute liver failure,
hepatocellular carcinoma, or other localized
hepatic malignancies. Patients who had
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previously received liver transplantation,
extensive ascites that may compromise the use
of FibroScan, pregnancy, congestive heart
failure, or incomplete clinical/laboratory
information needed for the calculation of the
FIB-4 score were also excluded.

Following the approval of Institutional Review
Board (IRB) study collection procedure started
and demographic and clinical data was
collected directly from the participants and from
medical records. Information on patients' age,
sex, liver disease duration, etiology of chronic
liver disease, other comorbidities and clinical
parameters were collected on a structured
proforma which was specially created for the
study. As a part of their routine clinical
evaluation, venous blood samples were
obtained from all enrolled patients. Hospital
laboratory records were used for the following
laboratory parameters: aspartate
aminotransferase (AST), alanine
aminotransferase (ALT), and platelet count.
Each participant's FIB-4 scores were calculated
and entered on the data collection proforma.
Patients were classified based on the estimated
values, which used the FIB-4 score's default
cut-off values to predict liver fibrosis.

Patients who enrolled were subsequently
examined for fibrosis by measuring liver
stiffness with FibroScan (transient
elastography), which served as the reference
(gold standard) method for fibrosis assessment
in this study. FibroScan examinations were
performed by skilled personnel in accordance
with the manufacturer's standards. Patients
were asked not to eat or drink for at least three
hours before to the treatment. During the
examination, the patient was positioned supine
with the right arm fully abducted to allow
greater access to the right upper quadrant of
the abdomen. A FibroScan probe was placed
into the intercostal gaps above the right lobe of
the liver, and numerous liver stiffness measures
were obtained.

A FibroScan examination was considered
reliable if at least ten valid measures were
acquired, the success rate exceeded 60%, and
the interquartile range (IQR) was less than
30% of the median liver stiffness value. The
liver stiffness was measured in kilopascals.
Patients were classified as normal/low
FibroStage (FS), advanced FibroStage (AF), or
cirrhosis (ASC) based on previously established
cut-off values for FS.

The results of these FIB-4 scores were then
compared to the results of the FibroScan to

Disease

determine the diagnostic reliability of the FIB-4
score in chronic liver disease in predicting liver
fibrosis. All data were entered into a
predesigned database and then reviewed for
completeness and accuracy before statistical
analysis. The anonymity of the patients'
information was maintained throughout the
trial by assigning them a unique identification
number and only providing the study data to
the research group.

IBM SPSS Statistics (version 26) was used to
collect and analyze the information. The
Shapiro-Wilk test was used to determine the
normality of continuous variables. Normally
distributed variables were reported as mean +
SD. Categorical variables were represented as
numbers and percentages. Demographic,
clinical, laboratory, and imaging characteristics
were analyzed using descriptive statistics. The
diagnostic accuracy of the Fibrosis-4 (FIB-4)
score was compared to FibroScan (transient
elastography) as a reference test. The following
established cut-off values for the FIB-4 score
were used to determine sensitivity, specificity,
positive predictive value, negative predictive
value, and overall diagnostic accuracy. The
discriminatory power of FIB-4 for liver fibrosis
was assessed using a receiver operating
characteristic (ROC) curve analysis. The
Youden Index (sensitivity+specificity—1) was
used to determine optimal cut-off values based
on the estimated area under the curve (AUC).
The FIB-4 score and FibroScan staging were
evaluated for agreement using Cohen's kappa
(k) statistic. The strength of agreement was
determined using standard kappa values.
Statistical significance was defined as a p-value
<0.05 for all analyses.

RESULTS

A total of 118 patients with chronic liver disease
were examined. The study population had an
average age of 47.6 £ 12.3 years, with 61.0%
being male. Hepatitis C (44.1%) was the
leading cause of chronic liver disease, followed
by hepatitis B (32.2%) and non-alcoholic fatty
liver disease (18.6%). Most of the patients were
affected for a period of about 4-5 years and
34.7% of patients had diabetes mellitus, while
30.5% had hypertension. (Table 1) Laboratory
parameters showed moderately elevated
transaminases with mean AST and ALT levels of
784 + 35.2 U/L and 82.6 + 41.5 U/L,
respectively. The mean platelet count was low
(156 + 62 x 10°L), indicating a large
proportion of patients had progressive liver
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disease. The mean FIB-4 score was 2.84 *
1.92, and FibroScan showed mean liver
stiffness of 12.6 + 7.8 kPa, which means that a
high number of patients presented with
advanced fibrosis. (Table 2)

FibroScan data were used to identify patients
as having minimal or mild fibrosis (FO-F1) or
having substantial fibrosis or cirrhosis (F2-F4);
28.8% had FO-F1, whereas 71.2% had F2-F4.
Among them, 23.7% had severe fibrosis (F3)
and 25.4% had cirrhosis (F4), indicating a
significant prevalence of advanced liver disease
in the sample population. (Table 3.) The FIB-4
score demonstrated acceptable diagnostic
accuracy for severe fibrosis (F2 or more)
(sensitivity 88.2%, specificity 81.5%). The
positive and negative predictive values were
85.1% and 85.7%, respectively, with an overall
diagnosis accuracy of 85.6%. The area under
the ROC curve (AUC) was 0.89 (95%
confidence interval: 0.82-0.95), which was
excellent. (Table 4).

Disease

The FIB-4 score accurately identified advanced
fibrosis (=F3) with a sensitivity of 90.0% and a
specificity of 78.3%. Overall accuracy was
likewise strong (84.7%), with an AUC of 0.91
(95% CI: 0.85-0.96), demonstrating good
overall diagnostic capabilities for severe illness.
(Table 5) There was a good concordance
between the FIB-4 and FibroScan results in the
cross-tabulation analysis. Of the patients with a
positive FibroScan, 60 patients were correctly
identified by FIB-4 and 8 patients were missed.
There were 10 false-positive cases. Kappa value
for overall agreement between both modalities
was high at 0.70 (p < 0.001), which means
there was good agreement beyond chance.
(Table 6 and Table 7)

ROC curve analysis also revealed the high
diagnostic potential of FIB-4, with the best cut-
off values being 2.45 for significant fibrosis and
3.10 for advanced fibrosis. Both cut-offs
showed good accuracy, which was beneficial in
the clinical application of FIB-4 as a non-
invasive liver fibrosis screening tool. (Table 8)

Table 1: Baseline Demographic and Clinical Characteristics of Study Population (N = 118)

Variable n(%)/Mean SD
Age (years), mean = SD 47.6 £ 12.3
Gender
Male 72 (61.0%)
Female 46 (39.0%)
Duration of CLD (years) 48 £ 2.6
Etiology of CLD
Hepatitis B 38 (32.2%)
Hepatitis C 52 (44.1%)
NAFLD/MASLD 22 (18.6%)

Alcohol-related liver disease

6 (5.1%)

Comorbid diabetes mellitus

41 (34.7%)

Hypertension

36 (30.5%)

Table 2: Laboratory and Fibroscan Parameters

Parameter Mean + SD

AST (U/L) 78.4 + 35.2

ALT (U/L) 82.6 £ 41.5
Platelet count (10°/L) 156 + 62

FIB-4 score 2.84 £ 1.92
FibroScan (kPa) 126 £ 7.8

Table 3: Distribution of Fibrosis Stages by Fibroscan (Gold Standard)

Fibrosis Stage kPa Range n (%)
FO—F1 (No/mild fibrosis) <7.0 34 (28.8%)
F2 (Moderate fibrosis) 7.0-9.5 26 (22.0%)
F3 (Severe fibrosis) 9.6-12.5 28 (23.7%)
F4 (Cirrhosis) >12.5 30 (25.4%)
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Table 4: Diagnostic Performance of FIB-4 Score for Significant Fibrosis (=F2)

Parameter Value
Sensitivity 88.2%
Specificity 81.5%
Positive Predictive Value (PPV) 85.1%
Negative Predictive Value (NPV) 85.7%
Overall Accuracy 85.6%

Area Under Curve (AUC) 0.89 (95% CI: 0.82-0.95)

Table 5: Diagnostic Performance of FIB-4 Score for Advanced Fibrosis (2F3)

Parameter Value
Sensitivity 90.0%
Specificity 78.3%

PPV 80.6%

NPV 88.7%
Accuracy 84.7%

AUC 0.91 (95% CI: 0.85-0.96)

Table 6: Cross-Tabulation of FIB-4 Vs Fibroscan (Significant Fibrosis 2F2)

FIB-4 Result

FibroScan Positive

FibroScan Negative Total

Positive (= cut-off) 60 (50.8%)

10 (8.5%) 70 (59.3%)

Negative (< cut-off) 8 (6.8%) 40 (33.9%) 48 (40.7%)
Total 68 (57.6%) 50 (42.4%) 118 (100%)
Table 7: Agreement between FIB-4 and Fibroscan
Measure Value
Kappa (k) coefficient 0.70
Strength of agreement Good agreement
p-value <0.001

Table 8: ROC Curve Analysis of FIB-4 Score

Outcome AUC 95% CI | Cut-off value | Diagnostic interpretation
Significant fibrosis (=F2) 0.89 | 0.82-0.95 2.45 High accuracy
Advanced fibrosis (=F3) 0.91 | 0.85-0.96 3.10 Excellent accuracy

DISCUSSION

In the current study, FIB-4 performed well in
the diagnosis of significant liver fibrosis as
compared to FibroScan (transient
elastography) as the reference test. The FIB-4
score was highly sensitive, specific, and
accurate, and had a good AUC for clinically
significant fibrosis (88.2%, 81.5%, 85.6%, and
0.89, respectively). The results confirm the
utility of FIB-4 as a good first-line non-invasive
screening tool in chronic liver disease. The
diagnostic accuracy recorded in this study is
comparable to that of recent and good-quality
evidence. Our sensitivities for ruling out
significant fibrosis were around 88%, similar to
the large systematic review and meta-analysis
by Wilson et al. (2025) with more than 80,000
patients, who found sensitivities around 88%
for ruling out significant fibrosis and AUC (area

under the curve) values ranging from 0.82 to
0.91.[22] This is a confirmation of the
robustness of FIB-4 in a large heterogeneous
population.

Likewise, in chronic hepatitis C and metabolic
liver disease, Kang et al. (2024) validated FIB-
4 as a reliable marker in both categories and
showed a good sensitivity for advanced fibrosis,
confirming that it can be used in clinical
pathways. Similarly, in a different cohort study,
Xu et al. (2023) showed that FIB-4 was a good
diagnostic index for predicting significant
fibrosis in a variety of liver disease etiologies,
further arguing its role as a universal screening
test index.[23] Boeckmans et al. (2025)
showed that FIB-4 was a good first-line test in
NAFLD and MASLD patients, further
confirmatory elastography was needed for
intermediate fibrosis, replicating the results
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observed in the present study, in which a
significant number of patients had advanced
fibrosis on FibroScan.[24] This step-wise
diagnostic procedure is a common practice of
today's clinical diagnostics.

In addition, Tan et al. (2024) found that FIB-4
was effective in mixed etiology chronic liver
disease, albeit a little less effective in the elderly
and metabolically complex patients where it is
well known that age-dependent scoring
systems lose some of their effectiveness.[25]
This can, in part, account for the differences
found in intermediate-risk patients of our
cohort. The diagnostic ability of FIB-4 in Asian
patients with viral hepatitis has been reported
by Zhang et al. (2024) with AUC values ranging
from 0.80 to 0.90 and was similar to the AUC of
0.89 in our study.[26] Similarly, advanced
fibrosis was shown to be a frequent finding in
hospital-based South Asian cohort by Kumar et
al. (2026).[26]

It was also reported by Siddiki et al. (2024) that
the prevalence of significant fibrosis or cirrhosis
was more than 2/3 among participants with
CLD disease in tertiary care centers, which is
aligned with our findings and the importance of
implementing early and non-invasive screening
programs.[27]

Liver fibrosis staging using FIB-4 is a simple,
inexpensive and widely available first line test
for CLD as shown in this study. It can be used
routinely in clinical practice to help risk stratify
patients into low- and high-risk groups,
avoiding unnecessary referrals to FibroScan
and maximizing limited health care resources.
Patients with high or indeterminate FIB-4
scores can be targeted for transient
elastography or specialist assessment, to help
detect significant fibrosis earlier, and intervene
to prevent further progression. In resource-
limited areas with limited access to FibroScan,
the stepwise diagnostic approach is especially
useful and can lead to better early diagnosis,
treatment planning and ultimately prevent
progression to cirrhosis and its complications.
Limitations

The present study was subject to some
limitations which need to be noted. It was a
single-center study and performed in a tertiary
care hospital and may not be representative of
the general population. A cross-sectional study
design limited the evaluation of fibrosis
progression or regression over time. FibroScan
was used as the reference standard but is not
equivalent to liver biopsy, a definitive gold
standard for staging of fibrosis. Moreover, some
conditions, including acute inflammation, high

transaminases and transient elastography
dependence of the operator, could have
contributed to liver stiffness measurements and
therefore, to the diagnostic classification.

CONCLUSION

The Fibrosis-4 (FIB-4) score had good
diagnostic accuracy for significant liver fibrosis
when compared with FibroScan and had high
sensitivity, specificity, and overall discriminative
ability. It can be used as a reliable, easily
performed and inexpensive first-line liver
fibrosis assessment tool in resource restricted
settings where transient elastography is not
readily available in patients with chronic liver
disease. FibroScan is still better for precise
staging, however, using a combined stepwise
approach, FIB-4 followed by elastography, may
be the most accurate approach in clinical
practice.

REFERENCES

1. Younossi, Z.M., et al., The global burden
of liver disease. Clinical Gastroenterology
and Hepatology, 2023. 21(8): p. 1978-
1991.

2. Gan, C., et al, Liver diseases:
epidemiology, causes, trends and
predictions. Signal Transduction and
Targeted Therapy, 2025. 10(1): p. 33.

3. Huang, D.Q., et al.,, Metabolic
dysfunction-associated steatotic liver
disease in adults. Nature Reviews Disease
Primers, 2025. 11(1): p. 14.

4. Ginés, P., et al., Liver cirrhosis. The
Lancet, 2021. 398(10308): p. 1359-1376.

5. Hammerich, L. and F. Tacke, Hepatic
inflammatory responses in liver fibrosis.
Nature Reviews Gastroenterology &
Hepatology, 2023. 20(10): p. 633-646.

6. Anton-Paduraru, D.-T., et al., Diagnosis,
management, and prognosis of cystic
fibrosis-related liver disease in children.
Diagnostics, 2024. 14(5): p. 538.

7. Macpherson, I., et al., Identification of
liver disease: why and how. Frontline
gastroenterology, 2022. 13(5): p. 367-
373.

8. Roulot, D., et al., High diagnostic value of
transient elastography for advanced
fibrosis and cirrhosis in patients with
chronic hepatitis  delta. Clinical
Gastroenterology and Hepatology, 2025.
23(6): p. 978-986. e4.

9. Armstrong, S., et al., Evaluating the
diagnostic potential of the FIB-4 Index for
cystic fibrosis-associated liver disease in

4455| International Journal of Pharmacy Research & Technology | Jan -June 2026 | Vol 16| Issue 1



Mohammad Sohail et al Diagnostic Accuracy of FIB-4 Score Compared with FibroScan (Transient

Elastography as Gold Standard) in the Assessment of Liver Fibrosis in Patients with Chronic Liver

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

adults: a comparison with transient
elastography.  Journal of clinical
medicine, 2025. 14(15): p. 5404.
Chowdhury, A.B. and K.J. Mehta, Liver
biopsy for assessment of chronic liver
diseases: a synopsis. Clinical and
experimental medicine, 2023. 23(2): p.
273-285.

Huang, W., Y. Peng, and L. Kang,
Advancements of non-invasive imaging
technologies for the diagnosis and staging
of liver fibrosis: Present and future. View,
2024. 5(4): p. 20240010.

Rinaldi, L., et al., Non-invasive
measurement of hepatic fibrosis by
transient elastography: a narrative

review. Viruses, 2023. 15(8): p. 1730.

Roccarina, D., et al., Comparison of
point-shear wave elastography (ElastPQ)
and transient elastography (FibroScan)
for liver fibrosis staging in patients with
non-alcoholic fatty liver disease. Liver
International, 2022. 42(10): p. 2195-2203.

Jagunmolu, H.A., et al., Liver disease
diagnostics and access barriers in African
settings: a narrative review. Journal of
Clinical Pathology, 2026.

Falltrick, I., et al., One cost, many
savings: a retrospective service review
exploring the patient, health service and
environmental benefits of introducing a
decentralised Fibroscan service. Frontline
Gastroenterology, 2025.

Amer, J., et al., The diagnostic utility of
FIB-4 as a non-invasive tool for liver
fibrosis scoring among NAFLD patients: a
retrospective  cross-sectional  study.
European Review for Medical &
Pharmacological Sciences, 2024. 28(8).

Castellana, M., et al., Fibrosis-4 index vs
nonalcoholic fatty liver disease fibrosis
score in identifying advanced fibrosis in
subjects with nonalcoholic fatty liver
disease: a meta-analysis. Official journal
of the American College of
Gastroenterology| ACG, 2021. 116(9): p.
1833-1841.

Roh, Y.H., et al., Role of FIB-4 for
reassessment of hepatic fibrosis burden in
referral center. Scientific Reports, 2021.
11(1): p. 13616.

Park, H., et al., Diagnostic performance
of the fibrosis-4 index and nonalcoholic
fatty liver disease fibrosis score in lean
adults with nonalcoholic fatty liver
disease. JAMA network open, 2023. 6(8):
p. €2329568.

Disease

20.

21.

22.

23.

24.

25.

26.

217.

Tantu, M.T., et al., Pathophysiology,
noninvasive diagnostics and emerging
personalized treatments for metabolic
associated liver diseases. npj Gut and
Liver, 2025. 2(1): p. 18.

Kakar, F., et al., Comparison of Fibrosis-
4 with FibroScan for Liver Fibrosis
Assessment in Non-Alcoholic Fatty Liver
Disease Patients: A Cross-sectional Study.
Journal of the Dow University of Health
Sciences (JDUHS), 2024. 18(2): p. 79-83.

Wilson, M.P., et al., Comparing FIB-4,
VCTE, pSWE, 2D-SWE, and MRE thresholds
and diagnostic accuracies for detecting
hepatic fibrosis in patients with MASLD: a
systematic review and meta-analysis.
Diagnostics, 2025. 15(13): p. 1598.

Xu, X.-l., et al., The role of fibrosis index
FIB-4 in predicting liver fibrosis stage and
clinical prognosis: A diagnostic or
screening tool? Journal of the Formosan
Medical Association, 2022. 121(2): p. 454-
466.

Boeckmans, J., et al., Clinical utility of
the Fibrosis-4 index for predicting
mortality in patients with heart failure
with or without metabolic dysfunction-
associated steatotic liver disease: a
prospective cohort study. The Lancet
Regional Health-Europe, 2025. 48.

Tan, Y. and X. Zhang, Diagnostic accuracy
of FibroScan-AST (FAST) score, non-
alcoholic fatty liver fibrosis score (NFS),
FibroScan, and liver fibrosis index (FIB-4)
for identifying fibrotic non-alcoholic
steatohepatitis in patients with chronic
hepatitis B with metabolic dysfunction-
associated fatty liver disease. Annals of
medicine, 2024. 56(1): p. 2420858.
Zhang, D., et al., Ultrasound-based deep
learning radiomics nomogram for the
assessment of lymphovascular invasion in
invasive breast cancer: a multicenter
study. Academic Radiology, 2024. 31(10):
p. 3917-3928.

Kumar, A., et al., A multicentre survey of
liver fibrosis burden in type 2 diabetes in
India: the DiaFib-Liver Study. The Lancet
Regional Health-Southeast Asia, 2026. 47.

4456| International Journal of Pharmacy Research & Technology | Jan -June 2026 | Vol 16| Issue 1



