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Abstract

AIM: To determine the efficacy of Mac-2 binding
protein (Mac-2bp) for diagnosis of chronic pancreatitis.

METHODS: Fifty-nine healthy volunteers (HV),
162 patients with chronic pancreatitis (CP), and 94
patients with pancreatic ductal adenocarcinoma
(PDAC) were enrolled in this study. We measured
serum Mac-2bp using our developed enzyme-linked
immunosorbent assay kit. Additional biochemical
variables were measured using an automated analyzer
(including aminotransferase, alanine aminotrans-
ferase, y-glutamyltransferase, alkaline phosphatase,
triglyceride, C-reactive protein, and amylase levels) or
chemiluminescent enzyme immunoassay (carbohydrate
antigen 19-9 and carcinoembryonic antigen). The ability
of Mac-2bp to predict CP diagnosis accurately was
assessed using receiver operating characteristic (ROC)
analyses.

RESULTS: Serum Mac-2bp levels were significantly
increased in CP patients compared to HV (P < 0.0001)
and PDAC patients (P < 0.0001). Area under the ROC
curve values of Mac-2bp for the discrimination of CP
from HV and PDAC were 0.727 and 0.784, respectively.
Multivariate analyses demonstrated that serum Mac-2bp
levels were independent determinants for CP diagnosis
from HV and PDAC patients. Immunohistological staining
showed that Mac-2bp was expressed faintly in the
pancreas tissues of both CP and PDAC patients. Serum
aspartate aminotransferase, alanine aminotransferase,
y-glutamyltransferase, alkaline phosphatase, and
triglyceride levels were significantly higher in patients
with CP or PDAC. Serum Mac-2bp levels were highly
correlated with protein levels of alanine aminotransferase,
y-glutamyltransferase, and C-reactive protein, but not
amylase, suggesting that the damaged liver produces
Mac-2bp.

CONCLUSION: Measurement of serum Mac-2bp may
be a novel and useful biomarker for CP diagnosis as
well as liver fibrosis in the general population.

Key words: Pancreatic ductal adenocarcinoma; Chronic
pancreatitis; Biomarker; Steatopancreatitis; Mac-2 binding
protein (LGALS3BP)

© The Author(s) 2016. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Serum Mac-2 binding protein (Mac-2bp) levels
were significantly increased in chronic pancreatitis
patients compared to healthy volunteers and pan-
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creatic ductal adenocarcinoma patients. Therefore,
measurement of serum Mac-2bp is a novel method for
diagnosing chronic pancreatitis.
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INTRODUCTION

Chronic pancreatitis (CP) is characterized by pro-
gressive destruction of the pancreas tissue and
recurrent episodes of intractable abdominal pain
accompanied by exocrine and endocrine pancreatic
insufficiencies'?!. CP is morphologically defined as
progressive pancreatic fibrosis and inflammation that
is accompanied by atrophy of pancreatic parenchymal
cells™?. CP is a strong risk factor for pancreatic ductal
adenocarcinoma (PDAC) occurrence®®!. Recently,
we investigated 76 PDAC patients who underwent
surgery and analyzed pancreatic histological changes
in specimens of noncancerous lesions®. Interestingly,
we found that pancreatic steatosis, inflammation, and
fibrosis in noncancerous lesions were each significant
and independent determinants for PDAC. These
histological changes are known as steatopancreatitis,
and exactly the same characteristics are observed in
the nonalcoholic steatohepatitis (NASH) liver. NASH, a
severe form of nonalcoholic fatty liver disease (NAFLD),
is a growing medical problem in industrialized countries
around the world, and can progress to liver cirrhosis
and hepatocellular carcinoma (HCC). We hypothesized
that steatopancreatitis-induced CP would exist in
the pathological background of PDAC comparable to
NASH-related HCC occurrence.

PDAC is one of the most fatal cancers with a
poor prognosis’’ '), Most patients with PDAC are
diagnosed at an advanced stage when the tumors
are unresectable!”), Even in the resectable cases, the
prognosis of patients with PDAC is very poor because
of local recurrence or distant metastasis occurring
within a short period after the operation®™". In our
previous report, we found none of the 76 PDAC
patients had a past history of clinical CP'®. Therefore,
the diagnosis of subclinical CP should be an important
predictive factor for the early detection of PDAC.
However, no useful diagnostic methods for the clinical
diagnosis of CP have been identified.

Recently, we identified Mac-2 binding protein (Mac-
2bp) as a novel diagnostic serum biomarker for NASH
and fibrosis!****, Mac-2bp is a glycoprotein that has
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seven potential N-glycosylation sites™***). Serum Mac-
2bp concentrations increase in patients with breast
and lung cancers, viral hepatitis, and autoimmune
diseases!**, Mac-2bp is rarely detectable in normal
liver, but strongly detected in hepatocytes from
chronic hepatitis type C (CHC) patients as liver fibrosis
progresses'™®, Using proteome analysis, serum Mac-
2bp is reported as a potential fibrosis marker in CHC
patients'”). In addition, Wisteria floribunda agglutinin
(WFA)-positive Mac-2bp was recently reported as
a novel serum fibrosis biomarker for CHC!"***! and
NASH™ 2% Now, serum Mac-2bp is recognized as a
novel and useful liver fibrosis biomarker in the clinic.
Therefore, we hypothesized that serum Mac-2bp
also would be increased in CP patients with pancreatic
fibrosis progression, and could be a useful biomarker
for CP diagnosis. In this study, we measured serum
Mac-2bp in 59 healthy volunteers (HV), 162 patients
with CP, and 94 patients with PDAC, and investigated
the availability of serum Mac-2bp as a CP diagnostic
biomarker in comparison with other biochemical data.

MATERIALS AND METHODS

Ethics committee approval

This study was approved by the ethics committee
of Osaka University Hospital (No. 260), and the
study was conducted in accordance with the Helsinki
Declaration. Written informed consent was obtained
from all subjects at the time of enrollment or blood
sampling.

Study subjects

Fifty-nine HV subjects were enrolled in this study
from the aMs New Otani Clinic. We defined HV as the
subjects who revealed no abnormal values in their
laboratory evaluation without ultrasound-diagnosed
fatty liver in health check-ups. One hundred sixty-two
clinically diagnosed CP patients and 94 PDAC patients
were enrolled in this study from Ogaki Municipal
Hospital, Japan Community Health Care Organization
Osaka Hospital, and Osaka University Hospital. The
diagnosis of CP was made according to the guidelines
of the Japan Pancreas Society™'!. The exclusion
criteria from this study included a history of hepatic
disease, such as chronic hepatitis C, chronic hepatitis
B (seropositive for hepatitis B surface antigen),
autoimmune hepatitis, Wilson’s disease, or hepatic
injury caused by substance abuse. Sera from these
subjects were collected and frozen at -80 ‘C until use.
Study subjects in this study were enrolled from 2002
to 2013.

Laboratory measurements and Mac-2bp ELISA

Serum biochemical variables [aspartate amino-
transferase (AST), alanine aminotransferase (ALT),
y-glutamyltransferase (GGT), alkaline phosphatase
(ALP), albumin (Alb), total bilirubin (T-Bil), creatinine
(Cr), total cholesterol (T-Chol), triglyceride (TG),
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C-reactive protein (CRP), amylase (AMY)] were mea-
sured with a conventional automated analyzer. Serum
levels of carbohydrate antigen 19-9 (CA19-9) and
carcinoembryonic antigen (CEA) were determined
using a chemiluminescent enzyme immunoassay. We
measured serum Mac-2bp using our developed ELISA
kit (Immuno-Biological Laboratory Co., Ltd., Fujioka,
Japan, code No. 27362) as previously reported!?.

Statistical analysis

Statistical analysis was conducted using JMP Pro 11.0
software (SAS Institute Inc., Cary, NC). Variables
were expressed as the mean + standard deviation
(SD). Statistical analysis included descriptive statistics,
analysis of variance, the Wilcoxon and Kruskal-Wallis
tests, and Spearman R correlations. As Mac-2bp, AST,
ALT, GGT, T-Bil, TG, AMY, CRP, CA19-9, and CEA did not
show a Gaussian distribution, these parameters were
common log-transformed before analysis. The diagnostic
performances of the scoring systems were assessed by
analyzing receiver operating characteristic (ROC) curves.
The probabilities of true positive (sensitivity) and true
negative (specificity) assessments were determined
for selected cut-off values, and the area under the ROC
curve (AUC) was calculated for each index. The Youden
index was used to identify the optimal cut-off points.
Differences were considered statistically significant at P
< 0.05.

RESULTS

Serum biochemical variables and Mac-2bp levels in
study subjects

The descriptive characteristics of the study subjects
are shown in Table 1. The average age and serum
AST, ALT, GGT, ALP, TG, and CEA were significantly
lower in HV subjects than in CP and PDAC patients.
T-Chol, CRP, AMY, and platelet count were significantly
higher in CP patients than in HV subjects and PDAC
participants. Serum Alb was significantly lower and
average age and CA19-9 were significantly higher in
PDAC patients than in CP patients. Serum Mac-2bp
levels were significantly higher in CP patients than in
both HV subjects and PDAC patients (Table 1, Figure 1).

Relationships between serum Mac-2bp levels and other
biochemical tests

The results of Pearson’s correlations between serum
Mac-2bp levels and other biochemical tests are
summarized in Table 2. Mac-2bp levels showed signi-
ficant positive correlations with AST, ALT, GGT, and
CRP.

Ability of serum Mac-2bp levels to distinguish HV from
CP patients

We investigated the ability of serum Mac-2bp levels
to distinguish CP patients from HV subjects using
the ROC curve (Figure 2A). The AUC value for Mac-
2bp in distinguishing CP patients from HV subjects
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Table 1 Clinical and serological characteristics of the subjects in this study

HV cp PDAC P value 1" P value 2°
Number 59 162 94
Age (yr) 482+8.1 60.8 +14.5 66.7 +8.2 <0.0001 <0.05
Gender (F/M) 29/30 53/109 29/65 <0.05 NS
AST (U/L) 184 +4.4 56.1 + 246.0 39.2+39.3 <0.0001 NS
ALT (U/L) 153 £5.9 41.8 +156.7 429 +60.5 <0.0005 NS
GGT (U/L) 28.0+33.1 132.9 +317.0 98.8 +188.8 <0.0001 NS
ALP (U/L) 179.5 + 63.0 2294 +92.6 325.8 +2813 <0.0001 NS
Alb (g/dL) 423+0.22 418 +0.39 3.83+0.37 NS <0.0005
T-Bil (mg/dL) 0.79 +0.29 0.88 +0.69 1.50 £3.26 NS NS
Cr (mg/dL) 0.78 +0.19 0.77 +0.28 0.71 +£0.19 NS NS
T-Chol (mg/dL) 183.2 +26.5 202.7 +37.5 166.2 +33.0 <0.05 <0.0005
TG (mg/dL) 712 +25.6 120.3 +59.5 105.6 + 48.0 <0.0001 NS
CRP (mg/dL) 0.074 +0.119 1.98 +4.08 0.89 +2.09 <0.0001 <0.005
AMY (U/L) 715 +245 318.2 +1223.0 73.0 +44.8 <0.0001 <0.0001
Platelet (x 10°/pL) 20.8+47 239+9.1 193+6.7 <0.05 <0.005
CA19-9 (U/mL) 93+7.9 38.7 +157.9 904.1 + 3064.3 NS <0.0001
CEA (ng/mL) 1.35+1.07 357 £4.72 7.31 +16.44 <0.0005 NS
Mac-2bp (ug/mL) 1.33+0.72 230+1.75 1.32+0.95 <0.0001 <0.0001

'P values (Wilcoxon test) correspond to the comparison between HV and CP; *P values correspond to the comparison between PDAC and CP. HV:

Healthy volunteers; CP: Chronic pancreatitis patients; PDAC: Pancreatic ductal adenocarcinoma patients; AST: Aspartate aminotransferase; ALT: Alanine

aminotransferase; GGT: y-glutamyltransferase; ALP: Alkaline phosphatase; Alb: Albumin; T-Bil: Total bilirubin; Cr: Creatinine; T-Chol: Total cholesterol;
TG: Triglyceride; CRP: C-reactive protein; AMY: Amylase; CEA: Carcinoembryonic antigen; Mac-2bp: Mac-2 binding protein; NS: Not significant.

P < 0.0001 # < 0.0001
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Figure 1 Serum Mac-2 binding protein levels were significantly elevated
in chronic pancreatitis patients. Serum Mac-2 binding protein (Mac-2bp)
levels in each group [healthy volunteer (HV), chronic pancreatitis patients (CP),
pancreatic ductal adenocarcinoma patients (PDAC)]. Each dot on the graph is
one individual. Horizontal gray lines indicate the mean values of common log-
transformed Mac-2bp in each group.

was 0.727, and the cut-off value was 1.83 ug/mL
with 87.9% sensitivity and 55.4% specificity. Multiple
logistic analysis was performed to assess the CP
diagnostic ability between HV subjects and CP patients
(Table 3). Clinical variables that were significantly
different between HV subjects and CP patients in
univariate analysis were included except for ALT, which
was strongly correlated with AST (Table 1). Age, TG,
CRP, CEA, and Mac-2bp were significant independent
variables for CP diagnosis. The odds ratio of Mac-2bp
for the diagnosis of CP was 4.04.

Ability of serum Mac-2bp levels to distinguish CP
patients from PDAC patients

We also investigated the ability of serum Mac-2bp
levels to distinguish CP patients from PDAC patients
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Table 2 Correlation coefficients for the relationships between

Mac-2bp and various parameters

Factors R P value
Age (yr) 0.1 NS
AST (U/L) 0.22 < 0.0005
ALT (U/L) 0.15 <0.05
GGT (U/L) 0.17 <0.01
ALP (U/L) 012 NS
Alb (g/dL) -0.051 NS
T-Bil (mg/dL) 0.14 NS

Cr (mg/dL) 0.035 NS
T-Chol (mg/dL) -0.028 NS
TG (mg/dL) 0.16 NS
CRP (mg/dL) 0.24 <0.0005
AMY (U/L) -0.010 NS
Platelet (x10/uL) 0.067 NS
CA19-9 (U/mL) 0.068 NS
CEA (ng/mL) 0.024 NS

The following factors were common log-transformed: Mac-2bp, AST,
ALT, GGT, T-Bil, TG, AMY, CRP, CA19-9, and CEA. AST: Aspartate
aminotransferase; ALT: Alanine aminotransferase; GGT: y-glutamyl-
transferase; ALP: Alkaline phosphatase; Alb: Albumin; T-Bil: Total bilirubin;
Cr: Creatinine; T-Chol: Total cholesterol; TG: Triglyceride; CRP: C-reactive
protein; AMY: Amylase; CEA: Carcinoembryonic antigen; Mac-2bp: Mac-2
binding protein; NS: Not significant.

using the ROC curve (Figure 2B). The AUC values
for Mac-2bp in distinguishing CP patients from PDAC
patients was 0.784, and the cut-off value was 1.41
ug/mL with 83.0% sensitivity and 66.0 % specificity.
Multiple logistic regression analysis was also performed
to assess the ability to distinguish between CP and
PDAC patients (Table 4). Clinical variables that were
significantly different between CP and PDAC patients
in univariate analysis were included (Table 1). Alb,
AMY, Platelet, CA19-9, and Mac-2bp were significant

May 7, 2016 | Volume 22 | Issue 17 |



Maekawa T ef a/. Mac-2bp as a chronic pancreatitis marker

A 10 - B 10
;§ i AUC 0.727 ‘§ AUC 0.784
g 0.5 Sen 87.9% G 0.5 Sen 83.0%
3 L Spe 55.4 3 Spe 66.0
| PPV 41.8 PPV 44.9
NPV 92.6 NPV 92.1
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Figure 2 Serum Mac-2bp levels were useful for the discrimination of chronic pancreatitis patients from HV subjects and pancreatic ductal adenocarcinoma
patients. A: ROC curve for the discrimination of chronic pancreatitis (CP) patients from HV subjects; B: ROC curve for the discrimination of CP patients from
pancreatic ductal adenocarcinoma (PDAC) patients. AUC: Area under the curve; Sen: Sensitivity; Spe: Specificity; PPV: Positive predictive value; NPV: Negative

predictive value; Cut-off: Cut-off value.

Table 3 Multivariate analysis of factors associated with

distinguishing between HV subjects and chronic pancreatitis
patients

Factors Odds ratio 95%ClI P value
Age 1.15 1.03-1.34 <0.05
Sex (F/M) 2.30 0.25-27.57 NS
AST 1.16 0.93-1.58 NS
GGT 0.99 0.96-1.02 NS
ALP 0.98 0.95-1.01 NS
T-Chol 1.04 0.99-1.11 NS
TG 1.04 1.01-1.07 <0.005
AMY 1.00 0.98-1.05 NS
CRP 229.6 3.30-5417218 <0.005
CEA 231 1.35-4.92 <0.05
Mac-2bp 4.04 1.82-11.06 <0.05

AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; GGT:
y-glutamyltransferase; ALP: Alkaline phosphatase; T-Bil: Total bilirubin;
Cr: Creatinine; T-Chol: Total cholesterol; TG: Triglyceride; CRP: C-reactive
protein; AMY: Amylase; CEA: Carcinoembryonic antigen; Mac-2bp: Mac-2
binding protein; NS: Not significant.

independent variables for CP diagnosis.

DISCUSSION

In the present study, we found that serum Mac-2bp
levels were increased in CP patients compared with in
HV subjects and PDAC patients. Multivariate analyses
demonstrated that Mac-2bp was an independent and
significant determinant for CP discrimination from HV
subjects and PDAC patients. Mac-2bp levels are known
to increase in chronic liver diseases such as chronic
hepatitis type C!*®*1 and NASH!"*'*?l, Our results
indicate that increased serum Mac-2bp in subjects
without liver diseases should be evaluated for CP.
PDAC is one of the most fatal cancers with a poor
prognosis, and most PDAC patients are diagnosed at
advanced stages?'!, In advanced stages, PDAC is
usually unresectable, and in even resectable cases,
the prognosis of PDAC patients is very poor because
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Table 4 Multivariate analysis of factors associated with

distinguishing between PDAC and CP patients

Factors Odds ratio 95%Cl P value
Age 0.60 0.09-1.25 NS
Alb 3.76" x 11 922.3-1.31 x 10% <0.0001
T-Chol 1.09 1.01-1.60 <0.01
CRP 0.12 6.1x107-12.3 NS
AMY 1.32 1.05-2.69 <0.005
Platelet 2.90 1.02-300.8 <0.05
CA19-9 0.93 0.71-0.99 <0.05
Mac-2bp 1.80 1.34-2.53 < 0.005

AMY: Amylase; T-Chol: Total cholesterol; CRP: C-reactive protein; Mac-
2bp: Mac-2 binding protein.

of local recurrence or distant metastasis. Because
CP is identified as a strong risk factor for PDAC
occurrence®, detection of CP in patients is important
for the identification of early stage PDAC patients.
Our present study indicates that the measurement of
serum Mac-2bp is a useful strategy for detection of CP
patients in the general population.

Very recently, we reported that a dramatic change
in oligosaccharides on serum haptoglobin occurs
between CP and PDAC patients'??. In PDAC patients,
we previously reported that serum fucosylated
haptoglobin levels are significantly increased and could
be a useful serum biomarker’?***, We measured serum
total fucosylated haptoglobin and core-fucosylated
haptoglobin by our developed lectin-antibody ELISA
systems using Aleuria aurantia lectin (AAL), which
recognizes all types of fucosylation, and Pholiota
squarrosa lectin (PhoSL), which specifically recognizes
core-fucosylation®!, respectively. Using these
ELISA systems, we found serum core-fucosylated
haptoglobin levels were significantly elevated in
CP patients compared with HV subjects and PDAC
patients'””. Although the precise mechanisms through
which serum core-fucosylated haptoglobin levels
increase in CP patients are still unclear, these findings
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Figure 3 Putative mechanism of serum Mac-2bp changes in chronic pancreatitis and pancreatic ductal adenocarcinoma. In both chronic pancreatitis (CP)
and pancreatic ductal adenocarcinoma (PDAC) patients, increased pancreatic bioactive substances produced in the pancreas flow into the liver through the portal vein
and evoke inflammatory changes in the liver. This liver inflammation increases hepatic Mac-2bp production and serum Mac-2bp levels (Dotted arrows). Alcohol over-
intake and/or relative over-nutrition induces steatohepatits in CP and further increases hepatic Mac-2bp production (left panel solid arrows). In contrast, the cessation
of alcohol over-intake and no over-nutrition in PDAC would decrease hepatic Mac-2bp production and serum Mac-2bp levels would decrease in PDAC (right panel

solid arrows).

indicate that core-fucosylation of glycoproteins would
be enhanced in CP patients. Mac-2bp is a glycoprotein
that we identified as one of the major fucosylated
glycoproteins*?!. Therefore, using core-fucosylated
Mac-2bp as a better biomarker is consistent with the
findings of the present study.

To elucidate what cells produce Mac-2bp in the
pancreas, we performed immunohistochemical stain-
ing for human Mac-2bp in PDAC and CP patients.
However, Mac-2bp was expressed faintly in the pan-
creas tissues of both PDAC and CP patients (Sup-
plementary Figure 1). These findings indicate that
Mac-2bp was not produced in the pancreas. Previous
reports demonstrate that tumor necrosis factor a
and interferon y can increase Mac-2bp expression in
fibroblasts®®*). The blood stream carries abundant
bioactive substances produced in the pancreas into the
liver through the portal vein. Pancreatic inflammatory
cytokines and cancer bioactive substances in CP and
PDAC also flow into the liver and hepatic glycoprotein
production, including Mac-2bp, would increase. Our
previous reports demonstrate that serum Mac-2bp
levels are significantly elevated in NASH patients
compared to simple steatosis patients™*"’!, and we
found that serum Mac-2bp levels in CP patients were
as high as those in NASH patients in the present
study. Steatopancreatitis, induced by alcohol and/or
energy over-intake, may promote the development of
CP and is related to steatohepatitis™®*>®". Considering
these findings, pancreatic bioactive substances
would increase Mac-2bp production in the liver, and
the presence of steatohepatitis under the condition
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of alcohol over-intake and/or relative over-nutrition
further increases hepatic Mac-2bp production in CP
patients. In contrast, no over-nutrition and cessation of
alcohol over-intake in PDAC patients would contribute
to the improvement of liver injury and might decrease
the hepatic production of Mac-2bp (Figure 3). Indeed,
our findings demonstrate that serum Mac-2bp levels
were significantly and positively correlated with serum
liver enzyme levels (AST, ALT, and GGT) and CRP (Table
2), but not with serum AMY levels. These results
indicate that the liver may produce the elevated serum
Mac-2bp in CP patients.

Our study has some limitations. Firstly, our CP
and PDAC patients were clinically diagnosed with
or without histological diagnosis. Therefore, the
histological changes of noncancerous tissues of CP
and PDAC patients were not fully assessed. In our
future study, we would like to measure serum Mac-
2bp levels in histologically diagnosed PDAC and CP
patients. Secondly, age and gender among our study
groups were significantly different. Ideally, age and
gender would be matched among groups. However,
the number of our study subjects was not enough
to match these factors. Therefore, we performed
multivariate analyses to adjust for these factors and
found the significance of Mac-2bp even after adjusting
for age and gender (Tables 3 and 4).

In conclusion, we find that serum Mac-2bp levels
were significantly increased in CP patients compared with
HV subjects and PDAC patients. This finding indicates
that serum Mac-2bp can be used as a novel and useful
CP biomarker. Measurement of serum Mac-2bp could
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enable noninvasive screening for subclinical CP as well
as chronic liver diseases in the general population.

COMMENTS

Background

Pancreatic ductal adenocarcinoma (PDAC) has the worst prognosis of all
malignancies, and chronic pancreatitis (CP) is thought to be one of the main
precursor diseases for PDAC occurrence. The authors recently found that
inflammation and fibrosis are independent, characteristic histological changes
in noncancerous lesions in PDAC patients despite the absence of a history
of clinical CP. Therefore, the authors hypothesized that cryptogenic CP is
an important predictive factor for PDAC occurrence. However, no useful
biomarkers for the clinical diagnosis of CP have been identified.

Research frontiers

Recently, the authors identified Mac-2 binding protein (Mac-2bp) as a novel
nonalcoholic steatohepatitis and fibrosis diagnostic serum biomarker. Mac-2bp
is rarely detectable in normal liver, but strongly detected in hepatocytes from
chronic hepatitis type C patients as liver fibrosis progresses. In the present
study, we found that serum Mac-2bp levels were significantly increased in CP
patients compared with healthy volunteers and PDAC patients. This finding
indicates that serum Mac-2bp can be used as a CP biomarker.

Innovations and breakthroughs

In the present study, the authors found that serum Mac-2bp levels were
increased in CP patients compared with in HV subjects and PDAC patients.
Multivariate analyses demonstrated that Mac-2bp was an independent and
significant determinant for CP discrimination from HV subjects and PDAC
patients. Mac-2bp levels are known to increase in chronic liver diseases such as
chronic hepatitis type C and NASH. The present results indicate that increased
serum Mac-2bp in subjects without liver diseases should be evaluated for CP.

Applications

The present study found that serum Mac-2bp levels were significantly increased
in CP patients compared with HV subjects and PDAC patients. This finding
indicates that serum Mac-2bp can be used as a novel and useful CP biomarker.
Measurement of serum Mac-2bp could enable noninvasive screening for
subclinical CP as well as chronic liver diseases in the general population.

Peer-review

Very well written article, scientific content is important as conveying a
new message using a novel biomarker for detection of subclinical Chronic
pancreatitis. However the use of term subclinical CP in this study has been
extrapolated to patient with CP as mentioned in methodology. This needs to
be clarified whether these patients had any symptoms of CP or were detected
incidentally from imaging findings. Also, author needs to define the term
subclinical CP. Authors have also extrapolated their results in NASH patients
but not mentioned whether these were same subjects with NASH and CP or
PDAC, could they find a correlation?
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