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Abstract
Pancreatic cancer is one of the tumors with the worst prognosis, with the 5-year survival rate
reported to be 6%. The number of patients suffering from pancreatic cancer in recent years has
continued to increase dramatically. Carbohydrate antigen 19-9 is an established biomarker of
pancreatic cancer, but it does not have sufficient ability to detect pancreatic cancer at an early stage.
We focused on angiopoietin-like protein 2 (ANGPTL2), which has been reported to be related to
chronic inflammation and Type 2 diabetes mellitus. In this study, whether ANGPTL2 can detect
early pancreatic cancer was evaluated. It was found that the concentration of serum ANGPTL2 was
significantly higher in pancreatic cancer patients and tumor stage 0-I patients than in healthy
individuals (5.84 ± 1.82 ng/mL vs 3.61 ± 0.64 ng/mL; P < 0.001) (5.68 ± 0.79 ng/mL vs 3.61 ± 0.64
ng/mL; P = 0.010). In addition, the diagnostic capability of serum ANGPTL2 levels for pancreatic
cancer was evaluated using receiver operating characteristic (ROC) curve analysis. The area under
the ROC curve (AUC) for ANGPTL2 was 0.906 (95% confidence interval (CI): 0.815-0.997; P <
0.001). To identify the risk factors for pancreatic cancer, multivariate regression models were used.
Ten factors were included, and increasing age (odds ratio (OR), 1.318, 95% CI, 1.058-1.642; P =
0.014) and high ANGPTL2 levels (OR, 22.219, 95% CI, 1.962-251.659, P = 0.012) were found to be
independent risk factors for pancreatic cancer, with ANGPTL2 having the strongest relationship. In
addition, serum ANGPTL2 levels were strongly correlated with inflammatory markers, with blood
sugar levels showing the strongest correlation with serum ANGPTL2 levels. In conclusion, this study
suggested that an elevated serum ANGPTL2 level has the potential to be a biomarker capable of
early detection of pancreatic cancer, and it was correlated with inflammation of the pancreas and
the risk of developing diabetes mellitus.
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Introduction
Pancreatic cancer is one of the tumors with the
worst prognosis, with a reported 5-year survival of
6% [1]. The number of patients suffering from
pancreatic cancer in recent years has continued to
increase dramatically [2]. Carbohydrate antigen 19-9

(CA19-9) is an established biomarker of pancreatic
cancer, but it does not have sufficient ability to detect
pancreatic cancer at an early stage [3]. To improve the
prognosis of pancreatic cancer patients, there is an
urgent need to develop new biomarkers that can
http://www.jcancer.org
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detect early pancreatic cancer [4]. We focused on
angiopoietin-like protein 2 (ANGPTL2), which is a
secreted protein that regulates angiogenesis in vivo [5].
In this study, whether ANGPTL2 can detect
pancreatic cancer was examined. Angiogenic factors
play an important role in tumor growth. In addition,
ANGPTL2 has been reported to be a regulator of
chronic inflammation [6-10]. Endo et al [9] reported
that ANGPTL2 is a potential biomarker of human
lung cancer and breast cancer. We previously
demonstrated that ANGPTL2 is a clinically useful
biomarker in gastric cancer [11] and colorectal cancer
[12]. However, the diagnostic usefulness of ANGPTL2
in pancreatic cancer has not yet been investigated.
In humans, ANGPTL2 is also closely related to
adiposity and inflammation [13-15], and a recent
study reported that elevated serum ANGPTL2 levels
in the general population were related to Type 2
diabetes mellitus (DM) and high-sensitivity C reactive
protein levels [16]. Obesity increases the risk of
pancreatic cancer in DM [17]. Chronic inflammation
of the pancreas has been reported to transform into
pancreatic cancer [18]. Thus, the aim was to evaluate
ANGPTL2, which has been reported as a factor
related to obesity, inflammation, and DM, which are
risk factors for pancreatic cancer, as a new pancreatic
cancer biomarker that can be measured in serum.
In this study, the serum ANGPTL2
concentrations of pancreatic cancer patients and
healthy individuals were compared to evaluate the
sensitivity and specificity of this protein as a
predictive biomarker for pancreatic cancer.

Materials and Methods
Study population
The study was approved by the Ethics
Committee of Nanpuh Hospital, Kagoshima
Kyosaikai, Public Interest Inc. Association, Japan.
Clinical examinations were performed according to
the principles of the Declaration of Helsinki. Informed
consents were obtained from all participants in
writing. Serum samples were obtained from 50
participants who attended the clinic at the Nanpuh
Hospital between July 2016 and July 2017.
Participants were recruited without restrictions on sex
and age. The participants whose ANGPTL2 levels
were evaluated included 20 patients with pancreatic
cancer and 23 healthy individuals (those who
underwent a medical check-up, had negative results
on positron emission tomography (PET) scanning,
and were not notified of abnormalities in other
assessments; those who had cancer in the past were
excluded). PET was performed using a Discovery ST
Elite PET scanner (General Electric Co., Connecticut,
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USA). The mean age of the 50 participants (20 male
and 30 female) was 61.70 ± 11.81 years (mean ± SD;
range, 38-80 years). The patient group included 4
patients diagnosed with tumor stage 0-I, 8 patients
with tumor stage II, and 8 patients with tumor stage
III-IV. Cancer staging was based on routine
histopathological analysis and clinical assessment,
according to the tumor-node-metastasis (TNM)
classification. Tumors were classified according to the
recommendations of the guidelines of TNM
Classification of Malignant Tumors, 7th Edition.

Measurement of biomarkers and different
variables
The serum concentrations of ANGPTL2 were
determined using an ANGPTL2 enzyme-linked
immunosorbent assay kit (Immuno-Biological
Laboratories, Co., Ltd., Gunma, Japan). Serum
concentrations of C-reactive protein (CRP) were
determined by latex agglutination using BM6050
(Kyowa-Medex Co., Ltd., Tokyo, Japan) according to
the manufacturer’s instructions. Concentrations of
carcinoembryonic antigen (CEA) and carbohydrate
antigen 19-9 (CA19-9) in serum were determined by
an electro-chemiluminescence immunoassay using
LUMIPULSE G1200® (Fujirebio, Inc., Tokyo, Japan)
according to the manufacturer’s instructions. White
blood cell count (WBC), red blood cell count (RBC),
and hemoglobin (Hb) were measured using an
XE-5000 Hematology Analyzer (Sysmex, Co., Hyogo,
Japan) according to the manufacturer’s instructions.
Hemoglobin A1c (HbA1c) was measured using a
BioMajesty® JCA-BM6010 (JEOL Ltd., Tokyo, Japan)
according to the manufacturer’s instructions. Blood
sugar (BS), serum total cholesterol (TC), triglyceride
(TG), creatinine (Cr), uric acid (UA), and serum
amylase (AMY) levels were measured using a
BioMajesty® JCA-BM6050 (JEOL Ltd.) according to the
manufacturer’s instructions.

Statistical analysis
The results are expressed as means ± standard
deviation (SD). The subjects’ characteristics were
assessed using Student’s t-test for continuous
variables and the Chi-squared test for categorical
variables. These variables included age, sex (male or
female), diabetes mellitus (yes or no), hypertension
(yes or no), current smoker (yes or no), and blood
profiles. Univariate analyses were performed to
identify the significant predictors of pancreatic cancer.
The significance of differences in serum ANGPTL2
concentrations between pancreatic cancer patients
and healthy individuals was analyzed using the rank
nonparametric Mann-Whitney U test. In addition, the
significance of differences in serum ANGPTL2
http://www.jcancer.org
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concentrations between individual tumor stages of
pancreatic cancer patients and healthy individuals
was assessed using one-way analysis of variance
(ANOVA). A receiver operating characteristic (ROC)
curve was used to evaluate the diagnostic performance of serum ANGPTL2, CEA and CA19-9 in
differentiating between pancreatic cancer patients and
healthy individuals. Youden’s index method was
used to determine the optimal cutoff for the
ANGPTL2 level for identifying patients with
pancreatic cancer [19]. The cutoff value of ANGPTL2
was 4.2 ng/mL. The cutoff value of CA19-9 was 37.0
U/mL. Data were analyzed using SPSS Version 23
(IBM Co., Armonk, NY, USA). A value of P < 0.05 was
considered significant.

Logistic Regression Models
Logistic regression (LR) was used to compute the
odds ratios of different variables for pancreatic cancer.
To develop a good-fit model, all significant variables
derived from univariate analyses were entered into
the model. Variables significant at 5% were included
in the multiple LR analysis using stepwise backward
elimination, with pancreatic cancer as the dependent
variable. A P value < 0.05 was considered significant.

Results
The baseline clinical characteristics of the 50
subjects are shown in Table 1. The mean age of
pancreatic cancer patients (68.85 ± 8.01 years) was
significantly higher than that of healthy individuals
(56.93 ± 11.61 years; P < 0.001). There was a significant
difference in history of DM (yes/no) between
pancreatic cancer patients (65.0%, 13/7) and healthy
individuals (10.3%, 3/27; P < 0.001). There was also a
significant difference in the history of HT (yes/no)
between pancreatic cancer patients (45.0%, 9/11) and
healthy individuals (17.2%, 5/25; P = 0.035). The mean
WBC was 69.37 ± 37.48 ×104/μL and 45.47 ± 10.9
×104/μL, respectively (P = 0.011), the mean BS was
151.4 ± 59.18 g/dL and 92.23 ± 7.78 g/dL, respectively
(P < 0.001), and the mean HbA1c was 7.06% ± 2.37%
and 5.6% ± 0.38%, respectively (P = 0.013), the mean
TG was 116.3 ± 59.36 mg/dL and 73.9 ± 27.21 mg/dL,
respectively (P = 0.006), in pancreatic patients and
healthy individuals.

Serum ANGPTL2 levels are increased in
pancreatic cancer patients
The serum ANGPTL2 level was significantly
higher in pancreatic cancer patients (5.84 ± 1.82
ng/mL) than in healthy individuals (3.61 ± 0.64
ng/mL; P < 0.001). We additionally evaluated
according to the individual tumor stages of pancreatic
cancer patients. The serum ANGPTL2 in stage 0-I, II
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and III-IV were significantly higher than in healthy
individuals (3.61 ± 0.64 ng/mL), and respectively
(5.68 ± 0.79 ng/mL; P = 0.010), (5.06 ± 1.40 ng/mL; P =
0.017), (6.70 ± 2.29 ng/mL; P < 0.001).
Table 1. Baseline characteristics of the subjects
Variables
N
Age
Gender male, %
Medical history
DM yes, %
HT yes, %
Smoking yes %
Blood profiles
CRP mg/dL
CEA ng/mL
CA19-9 U/mL

Pancreatic
cancer patients
20
68.85 ± 8.01
9 (45.0%)

Healthy
individuals
30
56.93 ± 11.61
11 (36.7%)

Entire
samples
50
61.7 ± 11.81
20 (40.0%)

P value

13 (65.0%)
9 (45.0%)
3 (15.0%)

3 (10.3%)
5 (17.2%)
5 (16.7%)

16 (32.7%)
14 (28.6%)
8 (16.0%)

<0.001*
0.035
0.875

0.12 ± 0.28
1.84 ± 1.05
12.88 ± 12.77

0.51 ± 1.75
4.46 ± 14.34
3931.36 ±
26173.66
55.03 ± 27.48
426.28 ± 47.1
13.09 ± 1.57
115.9 ± 47.44
6.18 ± 1.67
193.96 ± 39.61
90.86 ± 47.38
0.69 ± 0.17
4.84 ± 1.14
89.4 ± 101.56

0.119
0.206
0.302

1.1 ± 2.68
8.4 ± 22.39
9809.08 ±
41305.27
WBC ×104 /μL
69.37 ± 37.48
RBC ×104 /μL
422.3 ± 60.71
Hb g/dL
12.86 ± 1.97
BS mg/dL
151.4 ± 59.18
HbA1c %
7.06 ± 2.37
TC mg/dL
186.3 ± 52.91
TG mg/dL
116.3 ± 59.36
Cr mg/dL
0.68 ± 0.18
UA mg/dL
4.72 ± 1.41
Serum Amy g/dL 122.15 ± 155.61

45.47 ± 10.9
428.93 ± 36.26
13.25 ± 1.26
92.23 ± 7.78
5.6 ± 0.38
199.07 ± 27.38
73.9 ± 27.21
0.69 ± 0.17
4.93 ± 0.93
67.57 ± 18.18

<0.001*
0.556

0.011*
0.664
0.396
<0.001*
0.013
0.329
0.006*
0.869
0.568
0.135

* P value < 0.05, considered to be statistically significant, present difference of
baseline characteristics between pancreatic cancer patients and healthy individuals.
DM: Diabetes mellitus, HT: Hypertension, ANGPTL2: angiopoietin-like protein 2,
CRP: C-reactive protein, CEA: carcinoembryonic antigen, CA19-9: carbohydrate
antigen 19-9, WBC: White blood cell count, RBC: Red blood cells, Hb: Hemoglobin
content, BS: Blood sugar, HbA1c: Hemoglobin A1c, TC: total cholesterol, TG:
triglyceride, Cr: creatinine, UA: uric acid, Amy: amylase. DM and HT had 1 missing
data.

Figure 1. Comparison of ANGPTL2 concentrations between
pancreatic cancer patients and healthy individuals. The error bars
indicate standard deviation. The serum levels of ANGPTL2 in pancreatic cancer
patients (n = 20) are higher than those of healthy individuals (n = 30) (5.84 ±
1.82 ng/mL vs. 3.61 ± 0.64 ng/mL; P < 0.001). ANGPTL2: Angiopoietin-like
protein 2

In addition, the diagnostic capability of serum
ANGPTL2 levels for pancreatic cancer was evaluated
using ROC curve analysis. The area under the ROC
curve (AUC) for ANGPTL2 was 0.906 (P < 0.001, 95%
http://www.jcancer.org
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confidence interval (CI): 0.815-0.997) (Fig 3). The AUC
for CEA and CA19-9 were 0.794 (P < 0.001, 95%
confidence interval (CI): 0.667-0.921) and 0.915 (P <
0.001, 95% confidence interval (CI): 0.822-1.000) (Fig
3). From these results, it showed that the diagnostic
ability of pancreatic cancer was as high as CA 19-9.
Thus, increasing ANGPTL2 levels proved to be likely
to distinguish pancreatic cancer. To compare the
sensitivity for pancreatic cancer between ANGPTL2
levels and CA19-9 levels as established tumor
markers, the positive rate of cancer was compared
between ANGPTL2 and CA19-9. For ANGPTL2
levels, a value of 4.2 or more was considered positive
for cancer, while for CA19-9 levels, a level of 37 or
more was defined as cancer-positive. In the case of all
pancreatic cancer patients (n = 20), the sensitivity for
pancreatic cancer for ANGPTL2 was 85.0%, while that
of CA19-9 was 80.0%. The sensitivity of the
combination of ANGPTL 2 and CA19-9 was 100% (Fig
4A). In the case of pancreatic cancer patients with
stages 0-I and II (n = 12), the sensitivity for pancreatic
cancer of ANGPTL2 was 92.0%, while that of CA 19-9
was 83.0%; the sensitivity of the combination of
ANGPTL 2 and CA19-9 was 100% (Fig 4B).

Logistic Regression Analysis
To identify the factors related to pancreatic
cancer, univariate LR analysis was performed in the
entire sample, including ANGPTL2, the other blood
profiles, and medical history factors. The result
indicated that 10 potential risk factors (age, DM, HT,
ANGPTL2, CEA, CA19-9, WBC, BS, HbA1c, and TG)
were significantly associated with pancreatic cancer
(P < 0.05 for all parameters; Table 2). The odds ratio
(OR) for age was 1.128 (95%CI, 1.044-1.218; P = 0.002),
and the other odds ratios were: DM, 16.095 (95%CI,
3.565-72.676; P < 0.001); HT, 3.927 (95%CI, 1.064-14.49;
P = 0.040); ANGPTL2, 8.955 (95%CI, 2.289-35.033; P =
0.002); CEA, 2.227 (95%CI, 1.286-3.858; P = 0.004);
CA19-9, 1.066 (95%CI, 1.016-1.120; P = 0.010); WBC,
1.082 (95%CI, 1.025-1.142; P = 0.004); BS, 1.325 (95%CI,
1.079-1.626; P = 0.007); HbA1c, 4.468 (95%CI,
1.437-13.887; P = 0.010); TG, 1.028 (95%CI, 1.007-1.048;
P = 0.008). In the multivariate regression model, all
these significant variables identified on univariate
analyses were used after stepwise backward
elimination of the non-significant variables to obtain
the final multivariate regression models, which
included age (OR, 1.318, 95% CI, 1.058-1.642; P =
0.014) and ANGPTL2 (OR, 22.219, 95% CI,
1.962-251.659, P = 0.012). Based on these data,
increasing age and high ANGPTL2 levels were
independent risk factors for pancreatic cancer, with
ANGPTL2 having the highest OR for pancreatic
cancer.
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Table 2. Logistic analysis for pancreatic cancer
Univariate logistic analysis
Variables
N
β
Age
50
0.12
Gender
50
-0.35
DM
49
2.78
HT
49
1.37
Smoking
50
-0.13
ANGPTL2
50
2.19
CRP
50
2.38
CEA
50
0.80
CA19-9
50
0.06
WBC
50
0.08
RBC
50
-0.00
Hb
50
-0.16
BS
50
0.28
HbA1c
50
1.50
TC
50
-0.01
TG
50
0.03
Cr
50
-0.29
UA
50
-0.16
Serum Amy
50
0.02
Multivariate logistic analysis
Age
49
0.28
ANGPTL2
49
3.10

P value
0.002*
0.556
<0.001*
0.040*
0.875
0.002*
0.089
0.004*
0.010*
0.004*
0.623
0.389
0.007*
0.010*
0.266
0.008*
0.866
0.526
0.050

OR (95%CI)
1.128 (1.044-1.218)
0.708 (0.224-2.24)
16.095 (3.565-72.676)
3.927 (1.064-14.49)
0.882 (0.186-4.192)
8.955 (2.289-35.033)
10.814 (0.696-167.956)
2.227 (1.286-3.858)
1.066 (1.016-1.120)
1.082 (1.025-1.142)
0.997 (0.985-1.009)
0.849 (0.584-1.233)
1.325 (1.079-1.626)
4.468 (1.437-13.887)
0.991 (0.977-1.007)
1.028 (1.007-1.048)
0.751 (0.027-20.774)
0.849 (0.511-1.410)
1.022 (1.000-1.045)

0.014*
0.012*

1.318 (1.058-1.642)
22.219 (1.962-251.659)

* P value < 0.05, considered to be statistically significant.
DM: Diabetes mellitus, HT- Hypertension, ANGPTL2: angiopoietin-like protein 2,
CRP: C-reactive protein, CEA: carcinoembryonic antigen, CA19-9: carbohydrate
antigen 19-9, WBC: White blood cell count, RBC: Red blood cells, Hb: Hemoglobin
content, BS: Blood sugar, HbA1c: Hemoglobin A1c, TC: total cholesterol, TG:
triglyceride, Cr: creatinine, UA: uric acid, Amy: amylase.

Correlations between the serum ANGPTL2
concentration and different variables
There were significant correlations between
ANGPTL2 and CRP (r = 0.287, P = 0.044), WBC (r =
0.293, P = 0.039), and BS (r = 0.551, P < 0.001) (Table 3).
There were no correlations between the ANGPTL2
level and age (r = 0.219, P = 0.127), CEA (r = 0.265, P =
0.062), CA19-9 (r = 0.220, P = 0.125), RBC (r = -0.234, P
= 0.102), Hb (r = -0.210, P = 0.144), HbA1c (r = 0.132, P
= 0.360), TC (r = -0.195, P = 0.174), TG (r = 0.255, P =
0.074), Cr (r = 0.024, P = 0.870), UA (r = 0.064, P =
0.657), and serum Amy (r = 0.255, P = 0.074) (Table 3).
In this study, serum ANGPTL2 levels were strongly
correlated with inflammatory markers (serum CRP
and WBC levels), and BS levels were the most
strongly correlated with serum ANGPTL2 levels.

Discussion
To the best of our knowledge, this is the first
reported investigation that evaluated the ability of
ANGPTL2 to serve as a biomarker of pancreatic
cancer. It was demonstrated that serum ANGPTL2
levels were higher in pancreatic cancer patients than
in healthy individuals. Furthermore, the results of
ROC curve analysis demonstrated that the ability to
diagnose pancreatic cancer was high. Furthermore,
the sensitivity of ANGPTL2 was equal to or higher
than the sensitivity of CA19-9. In addition,
combination diagnosis of ANGPTL 2 and CA 19-9
http://www.jcancer.org
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was diagnosed as cancer with 100% sensitivity even in
early pancreatic cancer. All cancer stages were able to
be distinguished with 100% sensitivity thus that
suggests the usefulness of combination diagnosis with
CA 19-9. These results suggest that the simultaneous
measurement of ANGPTL2 and established
biomarkers may reduce the likelihood of overlooking
pancreatic cancer.
Table 3. Correlations between
concentration and different variables
Variables
Age
CRP
CEA
CA19-9
WBC
RBC
Hb
BS
HbA1c
TC
TG
Cr
UA
Serum Amy

N
50
50
50
50
50
50
50
50
50
50
50
50
50
50

the

serum

Correlation coefficient
0.219
0.287
0.265
0.220
0.293
-0.234
-0.210
0.551
0.132
-0.195
0.255
0.024
0.064
0.013

ANGPTL2

P value
0.127
0.044
0.062
0.125
0.039
0.102
0.144
<0.001*
0.360
0.174
0.074
0.870
0.657
0.930

DM and enhances the risk of pancreatic cancer.
Furthermore, the important point of this study is that
the pancreatic cancer in its early stages is
accompanied by increased ANGPTL2 levels, before
there are increases in inflammatory markers and
blood glucose levels. However, the number of cases in
this study is not large and there are limits. In future
research, we need to increase the number of cases and
study. Also, in a previous study, the usefulness of
biomarkers of ANGPTL2 of other carcinoma has been
reported [9, 11, 12]. Therefore, ANGPTL is not a
pancreatic cancer-specific biomarker. From the results
of this study, we suggested that in the case of serum
ANGPTL2 was high expression, the screening tests
including pancreatic cancer was required.

* P value < 0.05, considered to be statistically significant.
ANGPTL2: angiopoietin-like protein 2, CRP: C-reactive protein, CEA:
carcinoembryonic antigen, CA19-9: carbohydrate antigen 19-9, WBC: White blood
cell count, RBC: Red blood cells, Hb: Hemoglobin content, BS: Blood sugar, HbA1c:
Hemoglobin A1c, TC: total cholesterol, TG: triglyceride, Cr: creatinine, UA: uric
acid, Amy: amylase.

Currently, LR analysis can generate excellent
models in the field of biomedicine and is widely used
[20]. On LR analysis, the factor most strongly related
to pancreatic cancer was increasing serum ANGPTL2
levels. These findings suggest that ANGPTL2 is likely
to respond to the specific substances of pancreatic
cancer. ANGPTL2 was closely related to the risk of
pancreatic cancer, and these effects were independent
and additive. This study suggested that ANGPTL2 is
a useful biomarker for the early detection of
pancreatic cancer. This study showed that ANGPTL2
was correlated with inflammatory markers (CRP,
WBC). This finding also matches the past research
findings [13-15]. In addition, that serum ANGPTL2
levels and blood glucose levels had the strongest
correlation also matches the results of a past study
[16]. The risk of pancreatic cancer with DM is about
twice that without [21], and the results of the present
study are important, because ANGPTL2 levels
showed a close relationship with DM [14, 22].
Previous studies showed that the risk of type 2 DM
increased with enhanced inflammation [23]. The
above description is based on the fact that
inflammation of adipocytes, adipose tissue, liver, and
muscle may cause insulin resistance and beta cell
dysfunction [24, 25]. This study was consistent with
the mechanism that increasing inflammation induces

Figure 2. The serum concentration of ANGPTL2 in individual tumor
stages in pancreatic cancer patients. The serum concentration of
ANGPTL2 of stage 0-I pancreatic cancer patients (5.68 ± 0.79 ng/mL) is
significantly higher than that of healthy individuals (3.61 ± 0.64 ng/mL; P = 0.010).
The serum concentration of ANGPTL2 of stage II pancreatic cancer patients
(5.06 ± 1.40 ng/mL) is significantly higher than that of healthy individuals (3.61 ±
0.64 ng/mL; P = 0.017). The serum concentration of ANGPTL2 of stage III-IV
pancreatic cancer patients (6.70 ± 2.29 ng/mL) is significantly higher than that of
healthy individuals (3.61 ± 0.64 ng/mL; P < 0.001). ANGPTL2: Angiopoietin-like
protein 2

Figure 3. ROC curve of serum ANGPTL2 levels. An ROC curve was
constructed to evaluate the diagnostic performance of serum ANGPTL2 levels
in differentiating between pancreatic cancer patients (n = 20) and healthy
individuals (n = 30). The area under the ROC curve (AUC) for ANGPTL2 is
0.906 (p < 0.001, 95% confidence interval (CI): 0.815-0.997; P < 0.001). And, the
AUC for CEA and CA19-9 were 0.794 (P < 0.001, 95% confidence interval (CI):
0.667-0.921) and 0.915 (P < 0.001, 95% confidence interval (CI): 0.822-1.000).
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Figure 4. Comparison of the sensitivity for pancreatic cancer patients between ANGPTL2 levels and CA19-9 levels. (A) In the case of all pancreatic
cancer patients (n = 20), the sensitivity for pancreatic cancer of ANGPTL2 is 85.0%, and that of CA 19-9 is 80.0%. The sensitivity of the combination of ANGPTL 2
and CA19-9 is 100%. (B) In the case of pancreatic cancer patients with stages 0-I and II (n = 12), the sensitivity for pancreatic cancer of ANGPTL2 is 92.0%, and that
of CA 19-9 is 83.0%. The sensitivity of the combination of ANGPTL 2 and CA19-9 is 100%. The cutoff value of ANGPTL2 is 4.2 ng/mL, and the cutoff value of CA19-9
is 37.0 U/mL. ANGPTL2: Angiopoietin-like protein 2, CA19-9: carbohydrate antigen 19-9.

In conclusion, this study suggests that the
presence of elevated serum levels of ANGPTL2,
which is correlated with inflammation of the pancreas
and the risk of developing DM, has the potential to be
a biomarker capable of early detection of new-onset
pancreatic cancer.
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