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Abstract

BACKGROUND

Mac-2 binding protein glycosylation isomer (M2BPGi) serves as a marker of
activated hepatic stellate cells and as such holds potential as a biomarker for liver
fibrosis. In Viet Nam, metabolic dysfunction-associated steatotic liver disease
(MASLD) is rising in prevalence and there is an urgent need for better clinical
management, particularly in early detection methods that will improve overall
prognosis.

AIM
To examine M2BPGi cut-off values for staging liver fibrosis in patients with
MASLD and risk factors associated with disease progression.

METHODS

A total of 301 individuals with ultrasound-confirmed or FibroScan-confirmed
diagnosis of fatty liver were enrolled in the study. The participants were stratified
according to fibrosis stage, measured via magnetic resonance elastography. M2-
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BPGi, Fibrosis-4 (FIB-4) Index score, and routine parameters of liver function were assessed to statistically
investigate the correlation of M2BPGi levels in various fibrosis stages and to identify risk factors associated with
fibrosis severity.

RESULTS

M2BPGi levels positively correlated with fibrosis stages, with cut-off indexes of 0.57 for F0-1, 0.68 for F2-3, and 0.78
for F4. M2BPGi levels in the FO-1 group were significantly different from those in both the F2-3 group (P = 0.038)
and the F4 group (P = 0.0051); the F2-3 and F4 groups did not show a significant difference (P = 0.39). Females
exhibited significantly higher M2BPGi levels than males for all fibrosis stages, particularly in the F2-3 group (P =
0.01) and F4 group (P = 0.0006). In the F4 (cirrhosis) group, individuals with diabetes had significantly higher
M2BPGi levels than those without. M2BPGi, hemoglobin Alc, and FIB-4 score were identified as independent risk
factors for greater fibrosis and cirrhosis.

CONCLUSION

M2BPGi levels varied significantly throughout fibrosis progression, from early MASLD to cirrhosis, with sex
correlation. M2BPGi holds promise as an early biomarker for fibrosis characterization in MASLD adult patient
populations.

Key Words: Metabolic dysfunction-associated steatotic liver disease; Liver fibrosis; Cirrhosis; Mac-2 binding protein
glycosylation isomer; Magnetic resonance elastography; Diabetes
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Core Tip: This study investigated the role of mac-2 binding protein glycosylation isomer (M2BPGi) as a novel biomarker for
staging liver fibrosis in patients with metabolic dysfunction-associated steatotic liver disease in Viet Nam. It established the
optimal cut-off values for M2BPGi across fibrosis stages (F0-F4), revealing a moderate correlation with FibroScan and
magnetic resonance elastography findings. Ultimately, M2BPGi, Fibrosis-4 Index score, and hemoglobin Alc were
identified as independent risk factors for greater fibrosis and cirrhosis (F4), emphasizing M2BPGi's potential in early
detection and risk stratification.
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INTRODUCTION

Metabolic dysfunction-associated steatotic liver disease (MASLD) is the updated term for what was previously known as
non-alcoholic fatty liver disease (or NAFLD, for short). This condition occurs in the presence of cardiometabolic factors
and in the absence of other causes of hepatic steatosis, including viral infections such as hepatitis B virus (HBV) and
hepatitis C virus (HCV)[1]. Globally, it affects over 30% of the general population, making it the most prominent liver
disease, with an approximate 1.66 million people reported to be living with this condition[2]. In high-risk groups, such as
individuals with type 2 diabetes mellitus (T2DM) and/or obesity, the reported prevalence increases to 60%[3]. In
Southeast Asia, MASLD affects over 33% of the population with variations across the country’s different regions, fitting
with the general range of 25%-33% among nations worldwide[2]. However, Viet Nam is an exception, having relatively
low MASLD prevalence overall. When considering high-risk groups of the overweight and obese among the Vietnamese,
the prevalences of MASLD are still low, at 10.2%-1.7% respectively[4].

Complications associated with MASLD extend beyond liver-related issues and include cardiovascular diseases, chronic
renal diseases, and new-onset diabetes. Pathologically, the accumulation of lipids in liver tissue triggers an inflammatory
response, which can eventually lead to liver fibrosis and potentially hepatocellular carcinoma (HCC), highlighting the
substantial consequences of delayed diagnosis and treatment. Evidence that fibrosis resulting from MASLD is linked to
poor liver-related outcomes and increased mortality is well-documented[5]. Cirrhosis, the end stage of liver fibrosis, is a
long-recognized risk factor for HCC progression in patients who have progressed from MAFLD to the functionally
injurious state of metabolic dysfunction-associated steatohepatitis[6]. However, a study in France found that 35% of
diagnosed HCC cases occurred in patients with MASLD without cirrhosis[7]. Additionally, a recent meta-analysis
revealed that approximately half of HCC cases are attributable to MASLD, with MASLD-induced single-etiology HCC
accounting for only 12% of these severe cases[8]. A recent report, in 2024, further indicated the danger of this etiological
correlation, showing a 16% increase in mortality of HCC when associated with MASLD[9]. Previous studies had shown
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that isolated steatosis is not associated with liver-related events or mortality; rather, the stage of fibrosis was identified as
a key factor in predicting adverse liver events and worse overall survival[10]. As such, the staging of fibrosis is a crucial
clinical step in the management of patients with MASLD according to its status as the most significant predictor of HCC,
liver-related events, and mortality.

Liver biopsy has traditionally been the gold standard for staging fibrosis. However, this invasive technique has well-
documented limitations, including complications from the procedure itself, potential for sampling errors that may not
accurately represent the liver stiffness, and variability in interpretation of the findings[11,12]. Recently, the established
imaging-based diagnostic technologies of ultrasound elastography and magnetic resonance elastography (MRE) have
emerged as clinician-preferred and patient-preferred procedures for assessing liver fibrosis with both offering non-
invasive assessment yielding highly accurate and reproducible results[13]. Unfortunately, accessibility to each is limited
by high cost, need for skilled practitioners and logistical complications related to the clinical setting (i.e. time re-
quirements for patient preparation, operator processes, and logistical workflow). The serum biomarker scoring systems
aspartate aminotransferase (AST)-to-platelet ratio index (APRI) and Fibrosis-4 (FIB-4) Index thus remain the most
commonly recommended tools for non-invasive assessment of fibrosis stages in clinical practice[14]. They too have
limitations, including the known cofounding factors of age and other medical conditions which can reduce accuracy.
Additionally, well-documented reports[15,16] have indicated that both APRI and FIB-4 have low sensitivity for detecting
advanced stages of fibrosis.

Mac-2 binding protein glycosylation isomer (M2BPGi) is a glycoprotein primarily derived from hepatic stellate cells
(HSCs) located in the liver. This protein plays a crucial role in mediating interactions between macrophages and HSCs
during inflammation. The inflammation-induced activation of HSCs facilitates extracellular matrix progression to fibrosis
[17] and consequent overproduction of M2BPGi. Given its defined signaling pathway, M2BPGi has potential as a
biomarker for staging fibrosis[18]. Indeed, recent studies have demonstrated its usefulness in staging fibrosis as well as in
predicting HCC among high-risk patients[19,20], particularly in patients with HBV, HCV, and HCC; studies focusing on
MASLD are limited. In Viet Nam specifically, no comprehensive study has investigated the utility of M2BPGi for fibrosis
assessment in patients with MASLD.

This study was designed to determine M2BPGi levels across various MRE-stratified fibrosis stages in a Vietnamese
patient population in order to determine correlation between MRE and other markers in MASLD and association between
M2BPGi levels and fibrosis progression.

MATERIALS AND METHODS

Patients

This observational cross-sectional study comprised 301 patients with MASLD (Figure 1) who had sought medical care at
Medic Medical Center (Ho Chi Minh, Viet Nam) between October 2022 and August 2024. According to Delphi Consensus
clinical guideline[1], patients who met the following criteria were recruited for inclusion in the study: (1) Age of 18 years
or older; (2) Fatty liver diagnosis confirmed by ultrasound or FibroScan (via controlled attenuation parameter); (3)
Treatment-naive or > 6-month treatment-cessation status for the fatty liver disease; (4) Presence of any one of the
metabolic disorder factors of body mass index > 23 kg/m?, fasting serum glucose > 5.6 mmol/L or hemoglobin (Hb) Alc >
5.7% or T2DM or treatment for T2DM, plasma triglyceride > 1.7 mmol/L, or high density lipoprotein-cholesterol < 1.0
mmol/L; and (5) Eligibility for the MRE procedure. Patients with any of the following criteria were excluded from study
enrollment: (1) Infectious disease etiology of fibrosis, such as mono-infection with HBV or HCV or co-infection with HBV
and HCV; (2) Pregnancy; (3) Cancer diagnosis; (4) Alcohol intake > 30 g/day (males) or 20 g/day (females); (5) End-stage
renal disease; and (6) Improper/insufficient samples that would hinder immunoassay accuracy, such as those with
hemolysis or high turbidity features.

Laboratory tests

Whole blood counts and routine biochemical tests were performed using the Sysmex XN-9000 automated hematology
system (Sysmex Corporation, Kobe, Japan) and the Cobas-8000 Analyzer automated immunoassay and photometric
system (Roche Diagnostics, Mannheim, Germany). The FIB[14 score was calculated using the standard formula[21] of [age
(years) x AST (U/L)]/[platelet count (10°/L) x alanine aminotransferase (ALT) (U/L)]. The APRI score was calculated
using the standard formula of [(AST/upper limit of the normal AST range) x 100]/platelet count (10°/L)].

MRE

MRE was performed using a GE Signa™ 1.5T magnetic resonance imaging scanner (GE Healthcare, Chicago, IL, United
States) and interpreted according to the following measurement ranges per stage: (1) < 3.5 kPa (no or mild fibrosis) for FO-
1; (2) 3.5-4 kPa (significant fibrosis) for F2; (3) 4-5 kPa (advanced fibrosis) for F3; and (4) > 5 kPa (cirrhosis) for F4.

M2BPGi immunoassay

Serum specimens were processed on the same day of collection using the M2BPGi immunoassay (Sysmex Corporation)
and Sysmex HISCL-5000 automated system. The serum M2BPGi level measurement was based on the interaction
between N-glycans and lectins and the resulting complex being identified through a reaction involving the CDP-Star™
chemiluminescent substrate (Thermo Fisher Scientific, Waltham, MA, United States) and alkaline phosphatase. Results
were interpreted on a binary scale according to their detected cut-off index (COI) value as follows: (1) > 1 for a negative
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result; and (2) 1 for a positive result.

Statistics analysis

Statistical analysis was carried out with PRISM GraphPad software, version 10.0 (La Jolla, CA, United States). Analysis of
the area under the receiver operating characteristic (ROC) curve was conducted to establish the cut-off value of M2BPGi
for determining fibrosis stages. The Kruskal-Wallis test was applied for intergroup comparisons, with a significance level
set at P < 0.05. The two-way analysis of variance, Dunn’s test and Sidak test were applied for multiple-group com-
parisons. Univariate and multivariate logistic regression analyses were performed to identify risk factors associated with
fibrosis advancement.

RESULTS

Baseline characteristics of study participants

Table 1 shows the baseline characteristics of the total 301 study participants, all with MASLD. The median age of the
participants was 52 years and most were diagnosed with more severe fibrosis. Specifically, 168 of the patients were
classified as having significant or advanced fibrosis, while cirrhosis was observed in only 43 of the patients (14.3%). The
comorbid factors of obesity and diabetes affected 13.6% and 27.6% respectively. Further analysis with the population
stratified by liver fibrosis stage as determined by MRE revealed statistical differences across all variables among the
different stages, with the exception of ALT and lipid panel (Table 2). Notably, FibroScan-determined fibrosis staging was
the only variable that showed significant differences in each pairwise comparison through post-hoc analysis.

M2BPGi medians amongst fibrosis stage groups
The median M2BPGi levels were 0.57, 0.68, and 0.78 COI for liver fibrosis stages F0-1, F2-3, and F4 respectively
(Figure 2A). The levels were significantly different between the F0O-1 and F2-3 groups (P = 0.04) and the F0-1 and F4
(cirrhosis) groups (P = 0.0051). However, the difference between the F4 (cirrhosis) and F2-3 group did not meet the
threshold for statistical significance (P = 0.35).

Overall, the female patients exhibited higher M2BPGi levels than their male counterparts (P = 0.0001). This sex-related
difference was particularly evident in the F2-3 group (P = 0.01) and the F4 group (P = 0.0006) (Figure 2B).

Among mix-sex patients with underlying diabetes, those with cirrhosis showed significantly higher M2BPGi levels
than those without diabetes (Figure 2C).

Correlation between M2BPGi and other parameters

M2BPGi levels showed a strong correlation with FibroScan findings (r = 0.61, 95%CI: 0.53-0.68) (Figure 3A). In contrast,
the correlation between M2BPGi and MRE findings was moderate (r = 0.3, 95%CI: 0.19-0.4) (Figure 3C), similar to the
correlation found between M2BPGi and the FIB-4 score (Figure 3B).

Diagnostic performance of M2BPGi

M2BPGi level was able to effectively distinguish significant fibrosis from mild fibrosis, achieving an area under the curve
(AUC) of 0.61 (95%ClI: 0.54-0.68). This performance was comparable to that of FIB-4 score, which had an AUC of 0.63
(95%ClI: 0.57-0.70), at a cut-off of 0.63, with a sensitivity of 63% and a specificity of 57.8%. In terms of diagnosing cirrhosis,
the ROC curve analysis resulted in an AUC of 0.65 at a cut-off of 0.7, with a sensitivity of 62.8% and a specificity of 55.4%.

Risk factors of significant fibrosis and cirrhosis in patients with MASLD

As shown in Table 3, M2BPGi level, FIB-4 score, HbAlc level, and sex were independent risk factors for predicting
significant fibrosis and cirrhosis in the patients with MASLD. Particularly, sex was found to be strongest independent
factor associated with cirrhosis [adjusted odds ratio (aOR) of 2.5, 95%ClI: 1.1-5.78].

DISCUSSION

MASLD, previously known as NAFLD, has emerged as a significant liver-related concern globally, with an estimated
prevalence of 25% worldwide[22]. Notably, liver fibrosis has been demonstrated as being more closely associated with
long-term outcomes than with histological results[22-24], making early identification of fibrosis stages crucial for patients
with MASLD. Angulo et al[10], Hagstrom et al[24] and Dulai et al[25] reported findings showing that the presence of
steatohepatitis did not predict mortality nor survival in patients with similar fibrosis stage. The terminology change from
NAFLD to MASLD reflects that most affected individuals also have comorbidities related to metabolic disorders, partic-
ularly diabetes, obesity, hypertension, and hyperglycemia; as such, these conditions are considered major risk factors the
condition’s development and progression.

The correlation we observed between M2BPGi and FibroScan was consistent with a previous study on viral hepatitis
[14]. Previous studies have also shown good correlation between M2BPGi levels and FibroScan-determined fibrosis stage
in patients with viral-related liver disease[16,26]. Our research demonstrated a consistent correlation, regardless of the
etiology (non-viral or viral). We also employed MRE to classify the fibrosis stages in some of our patients diagnosed with
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Variables Median (interquartile range)'
Sex

Male 177 (58.8)

Female 124 (41.2)

Age (years) 52 (42-59)

Body mass index (kg/m?) 26.4 (24.5-28 4)

Aspartate aminotransferase (U/L)

Alanine aminotransferase (U/L)

Low density lipoprotein-cholesterol (mmol/L)
Triglycerides (mmol/L)

Total cholesterol (mmol/L)

Gamma glutamy] transferase (U/L)

White blood cell (10°/L)

Hemoglobin (g/L)

Platelet count (10°/L)

Hemoglobin Alc (National Glycohemoglobin Standardization Program)
Glucose (mmol/L)

Fasting plasma glucose (mg/DI)

Estimated glomerular filtration rate (mL/min/1.73 m?)
FibroScan (kPa)

Mac-2 binding protein glycosylation isomer level (cut-off index)
Aspartate aminotransferase-to-platelet ratio index
Fibrosis-4 Index

Controlled attenuation parameter

Fibrosis stage

Fo-1

F2-3

F4

Comorbidity

Obesity

Diabetes

30 (22-43)
40 (25-70.5)
32(25-42)

23 (1.7-35)

54 (4.6-6.2)

68 (37.5-120.5)

8 (6.9-9.4)

14.6 (13.5-15.7)
261 (224.5-300.5)
59 (5.6-6.7)

6.2 (5.6-7.5)

111.9 (101.4-134.3)
100 (89-108)

7.7 (6.2-9.4)

0.67 (0.5-0.9)

0.3 (0.2-0.4)

0.9 (0.6-1.3)

301 (274-327.5)

90 (29.9)
168 (55.8)

43 (14.3)

41 (13.6)

83 (27.6)

1Unless otherwise indicated.

MASLD, following the American Association for the Study of Liver Diseases criteria for application. M2BPGi showed a
positive correlation with the MRE-determined fibrosis stages as well. The median M2BPGi level for each MRE-
determined fibrosis stage group was remarkably lower than those reported by Alkhouri et al[27] using histological-based
staging of invasively obtained biopsy specimens. A similar trend was observed when we compared our results with those
reported by Abe et al[28], Ogawa et al[29], Nishikawa et al[30], and Atsukawa et al[31]. In particular, the mean M2BPGi
value reported in the study by Ogawa et al[29] was higher than that in our study, even though both studies used MRE as
the reference method for assessing liver fibrosis. This suggests that M2BPGi levels may vary among populations with
MASLD. Interestingly, the sex-specific groups among our study population exhibited significant differences in circulating
M2BPGi levels, being higher in women than in men. This finding was also observed in a previous study conducted with
healthy controls and patients with MASLD[32]; specifically, the females showed significantly higher M2BPGi levels than
the males in both groups, regardless of disease status. The underlying differentiating mechanisms of mac-2 binding
protein production in the context of HSC activation and under normal conditions in males and females are unclear and
warrant focused investigation in future studies.
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Table 2 Variables according to fibrosis stages stratified by magnetic resonance elastography, n (%)

No or mild fibrosis  Significant fibrosis . P value'
. . . Cirrhosis (group
Variables (group 1) [Median  (group 2) [Median 3) [Median (IQR)] Group1 Group2  Group1
(IGR)] (IGR)] vsgroup 2 vsgroup 3 vs group 3

Age (years) 49 (40.75-56.00) 53 (42-61.75) 52 (43-62) 0.0604 0.9999 0.2393 0.06

Sex

Male 55 (61.1) 94 (57) 29 (67.4) ND ND ND ND

Female 35 (38.9) 71 (43) 14 (32.6) ND ND ND ND

Aspartate aminotransferase 27 (21.84-36.25) 31 (22-45) 34.5 (25.25-53) 0.0724 0.0075 0.341 0.0062

(U/L)

Alanine aminotransferase 31 (22.75-64.5) 45.5 (25-72.25) 47.5 (29-73.75) 0.1252 >0.9999 0.2029 0.0741

(U/L)

Gamma glutamyl transferase ~ 58.5 (34-110.5) 70.5 (37.25-119) 84 (54-151) 0.6769 0.0987 0.0144 0.0187

(/L)

Body mass index (kg/m?) 26.63 (24.4-28.9) 26.3 (24.4-28) 27 (24.8-31) >0.9999 0.1613 0.2832 0.1449

FibroScan (kPa) 6.3 (5.78-7.7) 8 (7.03-9.5) 11 (7.1-15.7) <0.0001 0.0018 <0.0001 <
0.0001

Fibrosis-4 Index 0.76 (0.57-1.00) 0.95 (0.67-1.35) 1.18 (0.7-1.79) 0.0092 0.2237 0.0007 0.0004

Aspartate aminotransferase-to-  0.26 (0.19-0.36) 0.32 (0.21-0.46) 0.33 (0.21-0.62) 0.023 >0.9999 0.029 0.0073

platelet ratio index

Mac-2 binding protein 0.57 (0.45-0.81) 0.68 (0.52-0.9) 0.78 (0.58-1.17) 0.038 0.39 0.005 0.0035

glycosylation isomer (cut-off

index)

Hemoglobin Alc 5.78 (5.45-6.31) 6 (5.59-6.8) 5.92 (5.65-7.52) 0.0344 >0.9999 0.1148 0.0241

Glucose (mmol/L) 5.85 (5.49-6.59) 6.42 (5.69-7.55) 6.42 (5.66-9.02) 0.0083 >0.9999 0.0243 0.0041

Low density lipoprotein- 3.35 (2.61-4.19) 3.13 (2.45-4.1) 3.7 (2.62-4.59) >0.9999 0.2192 0.9231 0.1824

cholesterol (mmol/L)

Triglycerides (mmol/L) 2.29 (1.62-3.22) 2.43 (1.75-3.68) 2.08 (1.73-3.28) 0.8688 >0.9999 >0.9999 0.4874

Total cholesterol (mmol/L) 5.3 (4.66-6.17) 5.24 (4.37-6.22) 5.57 (4.84-6.74) >0.9999 0.5871 >0.9999 0.4242

Comorbidity

Hyperglycemia 20 (22.2) 71 (42.3) 22 (51.2) ND ND ND ND

Diabetes 15 (16.7) 52 (31) 16 (37.2) ND ND ND ND

Obesity 12 (13.3) 20 (11.9) 12 (27.9) ND ND ND ND

'Dunn’s test was performed to compare individual groups in post-hoc analysis, P < 0.05.
ND: Not done; IQR: Interquartile range.

A remarkable finding from our study was the statistically higher M2BPGi levels in patients with cirrhosis and those
with significant fibrosis (vs mild fibrosis). Patients with significant fibrosis are at a higher risk of progression to cirrhosis,
in general, and this status is associated with poor clinical outcomes owing to liver-related events as well as a higher
mortality rate. Therefore, determining the stage of fibrosis is also crucial for initiating lifestyle interventions, providing
proper and timely treatment, and conducting useful monitoring over time. Abe et al[28] conducted one of the first studies
to examine the fibrosis performance of M2BPGi in patients with MASLD by liver biopsy. In that study, the optimal
thresholds of M2BPGi for detecting significant fibrosis and cirrhosis were 0.9 COI and 1.46 COI respectively. About a
decade later, Cheng and Wang[32] showed that M2BPGi could detect significant fibrosis at a cut-off of 0.71, with an AUC
of 0.87 and higher sensitivity (85.3%). To the contrary, our study demonstrated that the optimal cut-offs for staging
significant fibrosis and cirrhosis were remarkably lower, at 0.61 COI and 0.65 COI respectively. Additionally, our study’s
cut-off for diagnosing cirrhosis was consistent with that for significant fibrosis and notably lower than the thresholds
reported by Abe et al[28] (1.46 COI), Ogawa et al[29] (1.26 COI), Nishikawa et al[30] (1.6 COI), and Atsukawa et al[31] (1.38
COI). Compared to other traditional markers, we found that M2BPGi had a diagnostic performance comparable to that of
FIB-4 scoring for diagnosing F2 (and F4); this finding is consistent with the work of Cheng and Wang[32], and Jang et al
[33]. In contrast, Nah et al[34] directly compared M2BPGi with FIB-4 scoring and found superior performance across all
stages of assessment. These differences may arise from variability in the MRE results used in each to classify the liver
fibrosis among the various patient populations under care of different hospital teams; unlike histological assessment of

WIH | https://www.wjgnet.com 6 July 27,2025 | Volumel17 | Issue7 |

Jaishideng®



Pham TTT et al. M2BPGi: Biomarker of liver fibrosis

Table 3 Univariate and multivariate logistic regression identification of risk factors of significant fibrosis and cirrhosis, n (%)

Univariate analysis Multivariate analysis
Condition Variable
OR 95%Cl Adjusted OR 95%Cl
Significant fibrosis Age 1.02 1-1.04 1 0.98-1.03
Sex
Male Reference Reference
Female 1.15 0.69-1.91 0.72 0.4-1.3
FIB-4 241 1.48-4.23 21 1.18-4.3
M2BPGi (COI) 2.3 1.18-4.93 1.6 0.74-3.8
HbAlc 143 1.13-1.86 14 1.08-1.81
Cirrhosis Age 1 0.98-1.03 0.99 0.96-1.03
Sex
Male 1.5 0.79-3.13 2.5 1.1-5.78
Female Reference Reference
FIB-4 22 1.54-3.35 1.2 0.92-1.53
M2BPGi (COI) 24 1.37-4.47 1.7 0.85-3.6
HbAlc 1.2 0.95-1.45 1.2 0.92-1.53

COI Cut-off index; FIB-4: Fibrosis-4 Index; HbAlc: Hemoglobin Alc; M2BPGi: Mac-2 binding protein glycosylation isomer; OR: Odds ratio.

Assessed foreligibility (7 = 360)

Excluded (7 = 59)
—— - Not meeting inclusion criteria (7 = 40)
- Declined to participate (7 = 19)

Recruitment (7 = 301)

|

Laboratory test l
CBC, Liver function test, M2BPGi, HbA1lc, Performing MRE to classify fibrosis stages

Lipid balance ‘

Major analysis:
- The correlation of M2BPGi and FIB-4, Fibroscan, and MRE
- Multivariate regression analysis to define the risk factors of significant fibrosis and cirrhosis

Figure 1 Study flow diagram. CBC: Complete blood count; FIB-4: Fibrosis-4 Index; HbA1c: Hemoglobin A1c; M2BPGi: Mac-2 binding protein glycosylated
isomer; MRE: Magnetic resonance elastography.

liver biopsy, MRE is affected by patient-caused sampling errors such as inability to cooperate in breath-holding during a
scan[35]. Finally, we believe that the comparatively low M2BPGi levels detected in our patients” various fibrosis stages
and the insignificant difference between those in the F2-3 and F4 groups may have led to similarly low cut-off values for
these stages.

MASLD’s emergence as a major public health concern is closely linked to the rising incidence of metabolic irregu-
larities, such as diabetes, obesity, and dyslipidemia. These conditions are significant risk factors for fibrosis progression
[36,37]. Multivariate logistic regression was used in our study to identify risk factors associated with significant fibrosis
and cirrhosis. The results clearly indicated that FIB-4 score, M2BPGi level, and HbAlc level could effectively predict
significant fibrosis and cirrhosis. Notably, multivariate analysis revealed that male sex was a strongly significant risk
factor for predicting cirrhosis. Moon et al[38] had also demonstrated that M2BPGi is the strongest predictor of advanced
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fibrosis in patients with MASLD, reporting an OR of 9.31 in univariate analysis and an aOR of 4.5. Given these findings,
M2BPGi can serve as a valuable predictor of fibrosis severity, aiding in risk stratification for patients with MASLD, in
addition to its established role in fibrosis assessment in viral liver diseases.

This study had several limitations. MRE was used as a reference method to assess liver fibrosis instead of liver biopsy.
Notably, Kawamura et al[39] reported a discordance between MRE and liver biopsy results, which could lead to biased
conclusions. To be more precise, one significant limitation of MRE is its susceptibility to technical failures, particularly in
patients with high liver iron content, which affects the clarity and quality of images[33]. Similarly, issues such as biliary
obstruction and congestive heart failure can artificially elevate stiffness readings[33], complicating the interpretation of
results. MRE faces challenges in differentiating early fibrosis stages, as small differences in stiffness between these stages
can lead to misclassification[40]. Additionally, patient-related factors, such as difficulty in holding breath during the
exam, can yield inconsistent results, although techniques like free-breathing MRE attempt to address this issue[35].
Second, the study participants with normal or slightly elevated liver function test findings might not represent the entire
population of patients with MASLD. Hence, a multicenter study needs to be conducted in Viet Nam to ensure the data
maps the entire geo/demographical population. However, stringent inclusion and exclusion criteria were applied to
select patients with MASLD without acute inflammation or necrosis, thereby minimizing bias in the M2BPGi results[41].
Additionally, to mitigate the irregular fibrosis resulting in inaccurate assessments, multiple regions of interest analysis
was applied to provide a more comprehensive assessment of liver stiffness. Therefore, our results are of sufficient quality
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to form a strong foundation for multicenter study on MASLD in the future.

CONCLUSION

The promise held by M2BPGi as a biomarker for predicting liver fibrosis in patients with MASLD is warranted, partic-
ularly in settings without access to advanced imaging diagnostics, as it does not require additional calculations such as
FIB-4 does. Additionally, this study revealed that both diabetes and M2BPGi level were significantly associated with
cirrhosis in MASLD. Thus, M2BPGi level, alongside diabetes, is a risk factor for disease progression. It is important to
note that M2BPGi level can vary depending on the underlying causes of MASLD, with our study revealing that the
average M2BPGi level in MASLD patients was remarkably lower than that reported in HBV-infected and HCV-infected
populations.

FOOTNOTES

Author contributions: Pham TTT, Ho DT, Pham C, Phan H and Phu B conducted the patients’ recruitment; Pham TTT, Ho DT and
Nguyen KM contributed equally in their efforts towards completion of the study, performed the conceptualization, design of the study,
the materials’ preparation, and data acquisition and analysis; Nguyen T managed the laboratory tests” performance and provided overall
logistical administration of the study; Nguyen D and Phan HT managed the FibroScan performance and provided ultimate supervision
of the study; Nguyen KM developed the original draft of the manuscript; all authors contributed to writing of the sequential revisions of
the manuscript and approved the final version.

Institutional review board statement: The study was reviewed and approved by the Institutional Review Board of Medic Medical Center.

Clinical trial registration statement: Not applicable.

WJH | https://www.wjgnet.com 9 July 27,2025 | Volumel17 | Issue7 |

Jaishideng®



Pham TTT et al. M2BPGi: Biomarker of liver fibrosis

Informed consent statement: All study participants, or their legal guardian, provided informed written consent prior to study
enrollment.

Conflict-of-interest statement: Khue Minh Nguyen is a Sysmex employee. All other authors declare no conflicts of interest.

Data sharing statement: Technical appendix, statistical code, and dataset available from the corresponding author at

minhkhuenguyen8888@gmail.com.

CONSORT 2010 statement: The authors have read the CONSORT 2010 Statement, and the manuscript was prepared and revised
according to the CONSORT 2010 Statement.

Open Access: This article is an open-access article that was selected by an in-house editor and fully peer-reviewed by external reviewers.
It is distributed in accordance with the Creative Commons Attribution NonCommercial (CC BY-NC 4.0) license, which permits others to
distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the
original work is properly cited and the use is non-commercial. See: https:/ /creativecommons.org/ Licenses/by-nc/4.0/

Country of origin: Viet Nam

ORCID number: Thuy Thi Thu Pham 0000-0002-0153-6574; Dat Tan Ho 0000-0002-7271-602X; Toan Nguyen 0000-0001-9967-9233; Khue Minh
Nguyen 0009-0006-0992-4092.

S-Editor: Luo ML
L-Editor: A
P-Editor: Zhao YO

REFERENCES

1 Rinella ME, Lazarus JV, Ratziu V, Francque SM, Sanyal AJ, Kanwal F, Romero D, Abdelmalek MF, Anstee QM, Arab JP, Arrese M, Bataller
R, Beuers U, Boursier J, Bugianesi E, Byrne CD, Castro Narro GE, Chowdhury A, Cortez-Pinto H, Cryer DR, Cusi K, El-Kassas M, Klein S,
Eskridge W, Fan J, Gawrieh S, Guy CD, Harrison SA, Kim SU, Koot BG, Korenjak M, Kowdley KV, Lacaille F, Loomba R, Mitchell-Thain
R, Morgan TR, Powell EE, Roden M, Romero-Gémez M, Silva M, Singh SP, Sookoian SC, Spearman CW, Tiniakos D, Valenti L, Vos MB,
Wong VW, Xanthakos S, Yilmaz Y, Younossi Z, Hobbs A, Villota-Rivas M, Newsome PN; NAFLD Nomenclature consensus group. A
multisociety Delphi consensus statement on new fatty liver disease nomenclature. Hepatology 2023; 78: 1966-1986 [PMID: 37363821 DOI:
10.1097/HEP.0000000000000520] [Full Text]

2 Miao L, Targher G, Byrne CD, Cao YY, Zheng MH. Current status and future trends of the global burden of MASLD. Trends Endocrinol
Metab 2024; 35: 697-707 [PMID: 38429161 DOI: 10.1016/j.tem.2024.02.007] [FullText]

3 van Son KC, Te Nijenhuis-Noort LC, Boone SC, Mook-Kanamori DO, Holleboom AG, Roos PR, Lamb HJ, Alblas G, Coenraad MJ,
Rosendaal FR, de Mutsert R, Tushuizen ME. Prevalence of metabolic dysfunction-associated steatotic liver disease (MASLD) in a middle-aged
population with overweight and normal liver enzymes, and diagnostic accuracy of noninvasive proxies. Medicine (Baltimore) 2024; 103:
€34934 [PMID: 38181294 DOI: 10.1097/MD.0000000000034934] [Full Text]

4 Ashtari S, Pourhoseingholi MA, Zali MR. Non-alcohol fatty liver disease in Asia: Prevention and planning. World J Hepatol 2015; 7: 1788-

1796 [PMID: 26167252 DOI: 10.4254/wjh.v7.i13.1788] [Full Text]

Sanyal AJ, Van Natta ML, Clark J, Neuschwander-Tetri BA, Diehl A, Dasarathy S, Loomba R, Chalasani N, Kowdley K, Hameed B, Wilson

LA, Yates KP, Belt P, Lazo M, Kleiner DE, Behling C, Tonascia J; NASH Clinical Research Network (CRN). Prospective Study of Outcomes

in Adults with Nonalcoholic Fatty Liver Disease. N Engl J Med 2021; 385: 1559-1569 [PMID: 34670043 DOI: 10.1056/NEJM0a2029349]

[FullText]

6 Kanwal F, Kramer JR, Mapakshi S, Natarajan Y, Chayanupatkul M, Richardson PA, Li L, Desiderio R, Thrift AP, Asch SM, Chu J, El-Serag
HB. Risk of Hepatocellular Cancer in Patients With Non-Alcoholic Fatty Liver Disease. Gastroenterology 2018; 155: 1828-1837.e2 [PMID:
30144434 DOI: 10.1053/j.gastro.2018.08.024] [Full Text]

7 Vitellius C, Desjonqueres E, Lequoy M, Amaddeo G, Fouchard I, N'Kontchou G, Canivet CM, Ziol M, Regnault H, Lannes A, Oberti F,
Boursier J, Ganne-Carrie N. MASLD-related HCC: Multicenter study comparing patients with and without cirrhosis. JHEP Rep 2024; 6:
101160 [PMID: 39411648 DOI: 10.1016/j.jhepr.2024.101160] [Full Text]

8 Crane H, Eslick GD, Gofton C, Shaikh A, Cholankeril G, Cheah M, Zhong JH, Svegliati-Baroni G, Vitale A, Kim BK, Ahn SH, Kim MN,
Strasser SI, George J. Global prevalence of metabolic dysfunction-associated fatty liver disease-related hepatocellular carcinoma: A systematic
review and meta-analysis. Clin Mol Hepatol 2024; 30: 436-448 [PMID: 38623613 DOI: 10.3350/cmh.2024.0109] [FullText]

9 Sripongpun P, Kaewdech A, Udompap P, Kim WR. Characteristics and long-term mortality of individuals with MASLD, MetALD, and ALD,
and the utility of SAFE score. JHEP Rep 2024; 6: 101127 [PMID: 39290401 DOIL: 10.1016/j.jhepr.2024.101127] [Full Text]

10 Angulo P, Kleiner DE, Dam-Larsen S, Adams LA, Bjornsson ES, Charatcharoenwitthaya P, Mills PR, Keach JC, Lafferty HD, Stahler A,
Haflidadottir S, Bendtsen F. Liver Fibrosis, but No Other Histologic Features, Is Associated With Long-term Outcomes of Patients With
Nonalcoholic Fatty Liver Disease. Gastroenterology 2015; 149: 389-97.e10 [PMID: 25935633 DOI: 10.1053/j.gastro.2015.04.043] [Full Text]

11 Manning DS, Afdhal NH. Diagnosis and quantitation of fibrosis. Gastroenterology 2008; 134: 1670-1681 [PMID: 18471546 DOI:
10.1053/j.gastr0.2008.03.001] [Full Text]

12 Rosenberg WM, Voelker M, Thiel R, Becka M, Burt A, Schuppan D, Hubscher S, Roskams T, Pinzani M, Arthur MJ; European Liver
Fibrosis Group. Serum markers detect the presence of liver fibrosis: a cohort study. Gastroenterology 2004; 127: 1704-1713 [PMID: 15578508
DOI: 10.1053/j.gastro.2004.08.052] [Full Text]

W

WIH | https://www.wjgnet.com 10 July 27,2025 | Volume17 | Issue7 |

Jaishideng®


mailto:minhkhuenguyen8888@gmail.com
https://creativecommons.org/Licenses/by-nc/4.0/
http://orcid.org/0000-0002-0153-6574
http://orcid.org/0000-0002-0153-6574
http://orcid.org/0000-0002-7271-602X
http://orcid.org/0000-0002-7271-602X
http://orcid.org/0000-0001-9967-9233
http://orcid.org/0000-0001-9967-9233
http://orcid.org/0009-0006-0992-4092
http://orcid.org/0009-0006-0992-4092
http://www.ncbi.nlm.nih.gov/pubmed/37363821
https://dx.doi.org/10.1097/HEP.0000000000000520
https://dx.doi.org/10.1097/HEP.0000000000000520
https://dx.doi.org/10.1097/HEP.0000000000000520
http://www.ncbi.nlm.nih.gov/pubmed/38429161
https://dx.doi.org/10.1016/j.tem.2024.02.007
https://dx.doi.org/10.1016/j.tem.2024.02.007
https://dx.doi.org/10.1016/j.tem.2024.02.007
http://www.ncbi.nlm.nih.gov/pubmed/38181294
https://dx.doi.org/10.1097/MD.0000000000034934
https://dx.doi.org/10.1097/MD.0000000000034934
https://dx.doi.org/10.1097/MD.0000000000034934
http://www.ncbi.nlm.nih.gov/pubmed/26167252
https://dx.doi.org/10.4254/wjh.v7.i13.1788
https://dx.doi.org/10.4254/wjh.v7.i13.1788
https://dx.doi.org/10.4254/wjh.v7.i13.1788
http://www.ncbi.nlm.nih.gov/pubmed/34670043
https://dx.doi.org/10.1056/NEJMoa2029349
https://dx.doi.org/10.1056/NEJMoa2029349
https://dx.doi.org/10.1056/NEJMoa2029349
http://www.ncbi.nlm.nih.gov/pubmed/30144434
https://dx.doi.org/10.1053/j.gastro.2018.08.024
https://dx.doi.org/10.1053/j.gastro.2018.08.024
https://dx.doi.org/10.1053/j.gastro.2018.08.024
http://www.ncbi.nlm.nih.gov/pubmed/39411648
https://dx.doi.org/10.1016/j.jhepr.2024.101160
https://dx.doi.org/10.1016/j.jhepr.2024.101160
https://dx.doi.org/10.1016/j.jhepr.2024.101160
http://www.ncbi.nlm.nih.gov/pubmed/38623613
https://dx.doi.org/10.3350/cmh.2024.0109
https://dx.doi.org/10.3350/cmh.2024.0109
https://dx.doi.org/10.3350/cmh.2024.0109
http://www.ncbi.nlm.nih.gov/pubmed/39290401
https://dx.doi.org/10.1016/j.jhepr.2024.101127
https://dx.doi.org/10.1016/j.jhepr.2024.101127
https://dx.doi.org/10.1016/j.jhepr.2024.101127
http://www.ncbi.nlm.nih.gov/pubmed/25935633
https://dx.doi.org/10.1053/j.gastro.2015.04.043
https://dx.doi.org/10.1053/j.gastro.2015.04.043
https://dx.doi.org/10.1053/j.gastro.2015.04.043
http://www.ncbi.nlm.nih.gov/pubmed/18471546
https://dx.doi.org/10.1053/j.gastro.2008.03.001
https://dx.doi.org/10.1053/j.gastro.2008.03.001
https://dx.doi.org/10.1053/j.gastro.2008.03.001
http://www.ncbi.nlm.nih.gov/pubmed/15578508
https://dx.doi.org/10.1053/j.gastro.2004.08.052
https://dx.doi.org/10.1053/j.gastro.2004.08.052
https://dx.doi.org/10.1053/j.gastro.2004.08.052

21

24

25

30

w
w

(%)
=

35

36

Jaishideng®

Pham TTT et al. M2BPGi: Biomarker of liver fibrosis

Venkatesh SK, Yin M, Ehman RL. Magnetic resonance elastography of liver: technique, analysis, and clinical applications. J Magn Reson
Imaging 2013; 37: 544-555 [PMID: 23423795 DOL: 10.1002/jmri.23731] [Full Text]

Rungta S, Kumari S, Deep A, Verma K, Swaroop S. APRI and FIB-4 performance to assess liver fibrosis against predefined Fibroscan values
in chronic hepatitis C virus infection. J Family Med Prim Care 2021; 10: 4082-4088 [PMID: 35136771 DOI: 10.4103/jfmpc.jfmpec 666 21]
[FullText]

Tamaki N, Higuchi M, Kurosaki M, Kirino S, Osawa L, Watakabe K, Wang W, Okada M, Shimizu T, Takaura K, Takada H, Kaneko S, Yasui
Y, Tsuchiya K, Nakanishi H, Itakura J, Takahashi Y, Enomoto N, Izumi N. Wisteria floribunda agglutinin-positive mac-2 binding protein as an
age-independent fibrosis marker in nonalcoholic fatty liver disease. Sci Rep 2019; 9: 10109 [PMID: 31300805 DOI:
10.1038/s41598-019-46172-1] [Full Text]

Bui HH, Nguyen ST, Phan ST, Nguyen KM, Nguyen CD. Evaluating M2BPGi as a Marker for Liver Fibrosis in Patients with Chronic
Hepatitis B. Dig Dis Sci 2023; 68: 4407-4417 [PMID: 37861877 DOI: 10.1007/s10620-023-08143-5] [FullText]

Kuno A, Sato T, Shimazaki H, Unno S, Saitou K, Kiyohara K, Sogabe M, Tsuruno C, Takahama Y, Ikehara Y, Narimatsu H. Reconstruction
of a robust glycodiagnostic agent supported by multiple lectin-assisted glycan profiling. Proteomics Clin Appl 2013; 7: 642-647 [PMID:
23640794 DOI: 10.1002/prca.201300010] [Full Text]

Yamanaka T, Araki K, Yokobori T, Muranushi R, Hoshino K, Hagiwara K, Gantumur D, Ishii N, Tsukagoshi M, Watanabe A, Harimoto N,
Masamune A, Uojima H, Mizokami M, Ito K, Shirabe K. Potential of Mac-2-binding protein glycan isomer as a new therapeutic target in
pancreatic cancer. Cancer Sci 2024; 115: 1241-1249 [PMID: 38321872 DOI: 10.1111/cas.16087] [FullText]

Harimoto N, Itoh S, Yamanaka T, Hagiwara K, Ishii N, Tsukagoshi M, Watanabe A, Araki K, Yoshizumi T, Shirabe K. Mac-2 Binding
Protein Glycosylation Isomer as a Prognostic Marker for Hepatocellular Carcinoma With Sustained Virological Response. Anticancer Res
2022; 42: 245-251 [PMID: 34969731 DOI: 10.21873/anticanres.15479] [Full Text]

Lee IC, Lei HJ, Wang LC, Yeh YC, Chau GY, Hsia CY, Chou SC, Luo JC, Hou MC, Huang YH. M2BPGi Correlated with Immunological
Biomarkers and Further Stratified Recurrence Risk in Patients with Hepatocellular Carcinoma. Liver Cancer 2025; 14: 68-79 [PMID:
40144467 DOI: 10.1159/000540802] [FullText]

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 systemic review and meta-analysis. Hepatology 2015; 61:
292-302 [PMID: 25132233 DOI: 10.1002/hep.27382] [Full Text]

Younossi ZM, Blissett D, Blissett R, Henry L, Stepanova M, Younossi Y, Racila A, Hunt S, Beckerman R. The economic and clinical burden
of nonalcoholic fatty liver disease in the United States and Europe. Hepatology 2016; 64: 1577-1586 [PMID: 27543837 DOI:
10.1002/hep.28785] [FullText]

Singh S, Allen AM, Wang Z, Prokop LJ, Murad MH, Loomba R. Fibrosis progression in nonalcoholic fatty liver vs nonalcoholic
steatohepatitis: a systematic review and meta-analysis of paired-biopsy studies. Clin Gastroenterol Hepatol 2015; 13: 643-54.e1 [PMID:
24768810 DOL: 10.1016/j.cgh.2014.04.014] [FullText]

Hagstrom H, Nasr P, Ekstedt M, Hammar U, Stal P, Hultcrantz R, Kechagias S. Fibrosis stage but not NASH predicts mortality and time to
development of severe liver disease in biopsy-proven NAFLD. J Hepatol 2017; 67: 1265-1273 [PMID: 28803953 DOI:
10.1016/j.jhep.2017.07.027] [Full Text]

Dulai PS, Singh S, Patel J, Soni M, Prokop LJ, Younossi Z, Sebastiani G, Ekstedt M, Hagstrom H, Nasr P, Stal P, Wong VW, Kechagias S,
Hultcrantz R, Loomba R. Increased risk of mortality by fibrosis stage in nonalcoholic fatty liver disease: Systematic review and meta-analysis.
Hepatology 2017, 65: 1557-1565 [PMID: 28130788 DOI: 10.1002/hep.29085] [FullText]

Wei B, Feng S, Chen E, Li D, Wang T, Gou Y, Yang T, Zhang D, Tao C, Tang H. M2BPGi as a potential diagnostic tool of cirrhosis in
Chinese patients with Hepatitis B virus infection. J Clin Lab Anal 2018; 32: 22261 [PMID: 28544156 DOI: 10.1002/jcla.22261] [FullText]
Alkhouri N, Johnson C, Adams L, Kitajima S, Tsuruno C, Colpitts TL, Hatcho K, Lawitz E, Lopez R, Feldstein AE. Serum Wisteria
floribunda agglutinin-positive Mac-2-binding protein levels predict the presence of fibrotic nonalcoholic steatohepatitis (NASH) and NASH
cirrhosis. PLoS One 2018; 13: €0202226 [PMID: 30161179 DOI: 10.1371/journal.pone.0202226] [Full Text]

Abe M, Miyake T, Kuno A, Imai Y, Sawai Y, Hino K, Hara Y, Hige S, Sakamoto M, Yamada G, Kage M, Korenaga M, Hiasa Y, Mizokami
M, Narimatsu H. Association between Wisteria floribunda agglutinin-positive Mac-2 binding protein and the fibrosis stage of non-alcoholic
fatty liver disease. J Gastroenterol 2015; 50: 776-784 [PMID: 25326152 DOI: 10.1007/s00535-014-1007-2] [Full Text]

Ogawa Y, Honda Y, Kessoku T, Tomeno W, Imajo K, Yoneda M, Kawanaka M, Kirikoshi H, Ono M, Taguri M, Saito S, Yamanaka T, Wada
K, Nakajima A. Wisteria floribunda agglutinin-positive Mac-2-binding protein and type 4 collagen 7S: useful markers for the diagnosis of
significant fibrosis in patients with non-alcoholic fatty liver disease. J Gastroenterol Hepatol 2018; 33: 1795-1803 [PMID: 29633352 DOI:
10.1111/jgh.14156] [Full Text]

Nishikawa H, Enomoto H, Iwata Y, Kishino K, Shimono Y, Hasegawa K, Nakano C, Takata R, Yoh K, Nishimura T, Aizawa N, Sakai Y,
Ikeda N, Takashima T, Ishii A, Iijima H, Nakamura H, Nishiguchi S. Clinical significance of serum Wisteria floribunda agglutinin positive
Mac-2-binding protein level in non-alcoholic steatohepatitis. Hepatol Res 2016; 46: 1194-1202 [PMID: 26836229 DOI: 10.1111/hepr.12662]
[FullText]

Atsukawa M, Tsubota A, Okubo T, Arai T, Nakagawa A, Itokawa N, Kondo C, Kato K, Hatori T, Hano H, Oikawa T, Emoto N, Abe M, Kage
M, Iwakiri K. Serum Wisteria floribunda agglutinin-positive Mac-2 binding protein more reliably distinguishes liver fibrosis stages in non-
alcoholic fatty liver disease than serum Mac-2 binding protein. Hepatol Res 2018; 48: 424-432 [PMID: 29274190 DOI: 10.1111/hepr.13046]
[FullText]

Cheng Y, Wang C. Comparison of Mac-2 binding protein glycosylation isomer (M2BPGi) with AST to platelet ratio index (APRI), fibrosis 4
Score (FIB-4), and nonalcoholic fatty liver disease (NAFLD) fibrosis score (NFS) for NAFLD patients. Adv Dig Med 2023; 10: 87-95 [DOI:
10.1002/aid2.13315] [Full Text]

Jang SY, Tak WY, Park SY, Kweon YO, Lee YR, Kim G, Hur K, Han MH, Lee WK. Diagnostic Efficacy of Serum Mac-2 Binding Protein
Glycosylation Isomer and Other Markers for Liver Fibrosis in Non-Alcoholic Fatty Liver Diseases. Ann Lab Med 2021; 41: 302-309 [PMID:
33303715 DOI: 10.3343/alm.2021.41.3.302] [FullText]

Nah EH, Cho S, Kim S, Kim HS, Cho HI. Diagnostic performance of Mac-2 binding protein glycosylation isomer (M2BPGi) in screening liver
fibrosis in health checkups. J Clin Lab Anal 2020; 34: €23316 [PMID: 32227396 DOI: 10.1002/jcla.23316] [Full Text]

Pepin KM, Welle CL, Guglielmo FF, Dillman JR, Venkatesh SK. Magnetic resonance elastography of the liver: everything you need to know
to get started. A4bdom Radiol (NY) 2022; 47: 94-114 [PMID: 34725719 DOI: 10.1007/s00261-021-03324-0] [Full Text]

Julian MT, Ballesta S, Pera G, Pérez-Montes de Oca A, Soldevila B, Caballeria L, Morillas R, Expdsito C, Martinez-Escudé A, Puig-Domingo

WIH | https://www.wjgnet.com 11 July 27,2025 | Volume17 | Issue7 |


http://www.ncbi.nlm.nih.gov/pubmed/23423795
https://dx.doi.org/10.1002/jmri.23731
https://dx.doi.org/10.1002/jmri.23731
https://dx.doi.org/10.1002/jmri.23731
http://www.ncbi.nlm.nih.gov/pubmed/35136771
https://dx.doi.org/10.4103/jfmpc.jfmpc_666_21
https://dx.doi.org/10.4103/jfmpc.jfmpc_666_21
https://dx.doi.org/10.4103/jfmpc.jfmpc_666_21
http://www.ncbi.nlm.nih.gov/pubmed/31300805
https://dx.doi.org/10.1038/s41598-019-46172-1
https://dx.doi.org/10.1038/s41598-019-46172-1
https://dx.doi.org/10.1038/s41598-019-46172-1
http://www.ncbi.nlm.nih.gov/pubmed/37861877
https://dx.doi.org/10.1007/s10620-023-08143-5
https://dx.doi.org/10.1007/s10620-023-08143-5
https://dx.doi.org/10.1007/s10620-023-08143-5
http://www.ncbi.nlm.nih.gov/pubmed/23640794
https://dx.doi.org/10.1002/prca.201300010
https://dx.doi.org/10.1002/prca.201300010
https://dx.doi.org/10.1002/prca.201300010
http://www.ncbi.nlm.nih.gov/pubmed/38321872
https://dx.doi.org/10.1111/cas.16087
https://dx.doi.org/10.1111/cas.16087
https://dx.doi.org/10.1111/cas.16087
http://www.ncbi.nlm.nih.gov/pubmed/34969731
https://dx.doi.org/10.21873/anticanres.15479
https://dx.doi.org/10.21873/anticanres.15479
https://dx.doi.org/10.21873/anticanres.15479
http://www.ncbi.nlm.nih.gov/pubmed/40144467
https://dx.doi.org/10.1159/000540802
https://dx.doi.org/10.1159/000540802
https://dx.doi.org/10.1159/000540802
http://www.ncbi.nlm.nih.gov/pubmed/25132233
https://dx.doi.org/10.1002/hep.27382
https://dx.doi.org/10.1002/hep.27382
https://dx.doi.org/10.1002/hep.27382
http://www.ncbi.nlm.nih.gov/pubmed/27543837
https://dx.doi.org/10.1002/hep.28785
https://dx.doi.org/10.1002/hep.28785
https://dx.doi.org/10.1002/hep.28785
http://www.ncbi.nlm.nih.gov/pubmed/24768810
https://dx.doi.org/10.1016/j.cgh.2014.04.014
https://dx.doi.org/10.1016/j.cgh.2014.04.014
https://dx.doi.org/10.1016/j.cgh.2014.04.014
http://www.ncbi.nlm.nih.gov/pubmed/28803953
https://dx.doi.org/10.1016/j.jhep.2017.07.027
https://dx.doi.org/10.1016/j.jhep.2017.07.027
https://dx.doi.org/10.1016/j.jhep.2017.07.027
http://www.ncbi.nlm.nih.gov/pubmed/28130788
https://dx.doi.org/10.1002/hep.29085
https://dx.doi.org/10.1002/hep.29085
https://dx.doi.org/10.1002/hep.29085
http://www.ncbi.nlm.nih.gov/pubmed/28544156
https://dx.doi.org/10.1002/jcla.22261
https://dx.doi.org/10.1002/jcla.22261
https://dx.doi.org/10.1002/jcla.22261
http://www.ncbi.nlm.nih.gov/pubmed/30161179
https://dx.doi.org/10.1371/journal.pone.0202226
https://dx.doi.org/10.1371/journal.pone.0202226
https://dx.doi.org/10.1371/journal.pone.0202226
http://www.ncbi.nlm.nih.gov/pubmed/25326152
https://dx.doi.org/10.1007/s00535-014-1007-2
https://dx.doi.org/10.1007/s00535-014-1007-2
https://dx.doi.org/10.1007/s00535-014-1007-2
http://www.ncbi.nlm.nih.gov/pubmed/29633352
https://dx.doi.org/10.1111/jgh.14156
https://dx.doi.org/10.1111/jgh.14156
https://dx.doi.org/10.1111/jgh.14156
http://www.ncbi.nlm.nih.gov/pubmed/26836229
https://dx.doi.org/10.1111/hepr.12662
https://dx.doi.org/10.1111/hepr.12662
https://dx.doi.org/10.1111/hepr.12662
http://www.ncbi.nlm.nih.gov/pubmed/29274190
https://dx.doi.org/10.1111/hepr.13046
https://dx.doi.org/10.1111/hepr.13046
https://dx.doi.org/10.1111/hepr.13046
https://dx.doi.org/10.1002/aid2.13315
https://dx.doi.org/10.1002/aid2.13315
https://dx.doi.org/10.1002/aid2.13315
http://www.ncbi.nlm.nih.gov/pubmed/33303715
https://dx.doi.org/10.3343/alm.2021.41.3.302
https://dx.doi.org/10.3343/alm.2021.41.3.302
https://dx.doi.org/10.3343/alm.2021.41.3.302
http://www.ncbi.nlm.nih.gov/pubmed/32227396
https://dx.doi.org/10.1002/jcla.23316
https://dx.doi.org/10.1002/jcla.23316
https://dx.doi.org/10.1002/jcla.23316
http://www.ncbi.nlm.nih.gov/pubmed/34725719
https://dx.doi.org/10.1007/s00261-021-03324-0
https://dx.doi.org/10.1007/s00261-021-03324-0
https://dx.doi.org/10.1007/s00261-021-03324-0

Pham TTT et al. M2BPGi: Biomarker of liver fibrosis

40

41

Jaishideng®

M, Franch-Nadal J, Toran P, Cusi K, Julve J, Mauricio D, Alonso N. Abdominal obesity and dsyglycemia are risk factors for liver fibrosis
progression in NAFLD subjects: A population-based study. Front Endocrinol (Lausanne) 2022; 13: 1051958 [PMID: 36714592 DOI:
10.3389/fendo.2022.1051958] [FullText]

Sohn W, Kwon HJ, Chang Y, Ryu S, Cho YK. Liver Fibrosis in Asians With Metabolic Dysfunction-Associated Fatty Liver Disease. Clin
Gastroenterol Hepatol 2022; 20: e1135-e1148 [PMID: 34224877 DOI: 10.1016/j.cgh.2021.06.042] [Full Text]

Moon SY, Back YH, Jang SY, Jun DW, Yoon KT, Cho YY, Jo HG, Jo AJ. Proposal of a Novel Serological Algorithm Combining FIB-4 and
Serum M2BPGi for Advanced Fibrosis in Nonalcoholic Fatty Liver Disease. Gut Liver 2024; 18: 283-293 [PMID: 37574956 DOI:
10.5009/gn1230128] [FullText]

Kawamura N, Imajo K, Kalutkiewicz KJ, Nagai K, Iwaki M, Kobayashi T, Nogami A, Honda Y, Kessoku T, Ogawa Y, Higurashi T, Hosono
K, Takahashi H, Yoneda M, Saito S, Aishima S, Toyoda H, Hayashi H, Sumida Y, Ehman RL, Nakajima A. Influence of liver stiffness
heterogeneity on staging fibrosis in patients with nonalcoholic fatty liver disease. Hepatology 2022; 76: 186-195 [PMID: 34951726 DOI:
10.1002/hep.32302] [FullText]

Idilman IS, Li J, Yin M, Venkatesh SK. MR elastography of liver: current status and future perspectives. Abdom Radiol (NY) 2020; 45: 3444-
3462 [PMID: 32705312 DOI: 10.1007/500261-020-02656-7] [Full Text]

Uojima H, Yamasaki K, Sugiyama M, Kage M, Ishii N, Shirabe K, Hidaka H, Kusano C, Murakawa M, Asahina Y, Nishimura T, Iijima H,
Sakamoto K, Ito K, Amano K, Kawaguchi T, Tamaki N, Kurosaki M, Suzuki T, Matsuura K, Taketomi A, Joshita S, Umemura T, Nishina S,
Hino K, Toyoda H, Yatsuhashi H, Mizokami M. Quantitative measurements of M2BPGi depend on liver fibrosis and inflammation. J
Gastroenterol 2024; 59: 598-608 [PMID: 38625546 DOI: 10.1007/s00535-024-02100-3] [Full Text]

WIH | https://www.wjgnet.com 12 July 27,2025 | Volume17 | Issue7


http://www.ncbi.nlm.nih.gov/pubmed/36714592
https://dx.doi.org/10.3389/fendo.2022.1051958
https://dx.doi.org/10.3389/fendo.2022.1051958
https://dx.doi.org/10.3389/fendo.2022.1051958
http://www.ncbi.nlm.nih.gov/pubmed/34224877
https://dx.doi.org/10.1016/j.cgh.2021.06.042
https://dx.doi.org/10.1016/j.cgh.2021.06.042
https://dx.doi.org/10.1016/j.cgh.2021.06.042
http://www.ncbi.nlm.nih.gov/pubmed/37574956
https://dx.doi.org/10.5009/gnl230128
https://dx.doi.org/10.5009/gnl230128
https://dx.doi.org/10.5009/gnl230128
http://www.ncbi.nlm.nih.gov/pubmed/34951726
https://dx.doi.org/10.1002/hep.32302
https://dx.doi.org/10.1002/hep.32302
https://dx.doi.org/10.1002/hep.32302
http://www.ncbi.nlm.nih.gov/pubmed/32705312
https://dx.doi.org/10.1007/s00261-020-02656-7
https://dx.doi.org/10.1007/s00261-020-02656-7
https://dx.doi.org/10.1007/s00261-020-02656-7
http://www.ncbi.nlm.nih.gov/pubmed/38625546
https://dx.doi.org/10.1007/s00535-024-02100-3
https://dx.doi.org/10.1007/s00535-024-02100-3
https://dx.doi.org/10.1007/s00535-024-02100-3

	Abstract
	INTRODUCTION
	MATERIALS AND METHODS
	Patients
	Laboratory tests
	MRE
	M2BPGi immunoassay
	Statistics analysis

	RESULTS
	Baseline characteristics of study participants
	M2BPGi medians amongst fibrosis stage groups
	Correlation between M2BPGi and other parameters
	Diagnostic performance of M2BPGi
	Risk factors of significant fibrosis and cirrhosis in patients with MASLD

	DISCUSSION
	CONCLUSION
	FOOTNOTES
	REFERENCES

