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Sun-Yuan Lv, Min-Jie Lin†, Zhao-Qun Yang†, Chen-Nan Xu† and Zhi-Ming Wu*

China Medical University, Shaoxing Hospital, Shaoxing, China

Background: This study aims to compare the incidence and clinical and survival
characteristics of adenosquamous carcinoma of the pancreas (ASCP) and
adenomatous carcinoma of the pancreas (ACP), analyze the survival factors of ASCP
and construct a prognostic model.

Method: Patients diagnosed with pancreatic cancer from 2000 to 2018 are selected from
the SEER database. ASCP and ACP are compared in terms of epidemiology, clinical
characteristics and prognosis. Cases are matched in a 1:2 ratio, and survival analysis is
performed. The Cox proportional hazard model is used to determine covariates related to
overall survival (OS), and an ASCP prognosis nomogram is constructed and verified by
consistency index (C-index), calibration chart and decision curve analysis (DCA). The
accuracy of the model is compared with that of AJCC.Stage and SEER.Stage to obtain
the area under the receiver operating characteristic (ROC) curve.

Results: the age-adjusted incidence of ACP increased significantly over time from 2000
to 2008 and from 2008 to 2018 (P < 0.05). APC was 2.01% (95% CI: 1.95–2.21) and
1.08% (95% CI: 0.93–1.25) respectively. The age-adjusted incidence of ASCP increased
with time from 2000 to 2018 (P < 0.05) and APC was 3.64% (95% CI: 3.25–4.01).After
propensity score matching (PSM), the OS and cancer-specific survival (CSS) of ACP are
better than those of ASCP. The survival time of ASCP is significantly improved by the
combined treatment of surgery + chemotherapy + radiotherapy, with a median OS of 31
months. Cox proportional hazard regression analysis shows that age, race, surgery,
radiotherapy, chemotherapy and tumor size are independent factors affecting the
prognosis. DCA and area under the curve (AUC) value shows that the model has good
discrimination ability.

Conclusion: The OS prognosis of ASCP is worse than that of ACP, and the nomogram
has high accuracy for the prognosis prediction of ASCP.
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INTRODUCTION

Pancreatic cancer is a highly malignant tumor and the deadliest
gastrointestinal (GI) cancer, with morbidity and mortality
approaching 1 (1). With half a million new cases diagnosed
each year worldwide, it is one of the few cancers of which the
incidence is still rising in the United States (2, 3). Most pancreatic
cancers are adenomatous carcinoma of the pancreas (ACP), and
only 0.4–4% are adenosquamous carcinoma of the pancreas
(ASCP) (4). Histologically, ASCP is defined as consisting of at
least 30% malignant squamous cell carcinoma with coexisting
ductal adenocarcinoma (5, 6). Due to its low incidence rate,
ASCP has been reported in individual or small cases in most
literature (5, 7–12). Despite current advances in surgical
techniques and clinical drugs, the overall survival (OS) is less
than 1 year (13), with a median OS(MOS) of 12 months for
resectable disease and 4–5 months for metastatic disease (14).
Compared with ACP, ASCP is more aggressive and potentially
metastatic with a worse prognosis (15). However, according to
several studies, the OS of ASCP and ACP are inconsistent (8, 16).
ASCP is a solid cancer and its prognostic factors are difficult to
predict. Currently, the TNM staging system of the American
Joint Committee on Cancer (AJCC) is used to evaluate the
survival and prognosis of pancreatic cancer patients. Based on
tumor size and extent, number of lymph node metastases and
number of distant metastases (17, 18), the system provides a
simple but incomplete tool for assessing ASCP development and
disease treatment and decision-making. According to the
reported literature, the independent prognostic factors of
ASCP include age, gender, race, radiotherapy, chemotherapy,
surgery, anatomic site, etc. (12, 14, 16, 19). Compared with TNM
staging, the above factors have a convincing ability to predict the
prognosis of ASCP. Thus, further studies on ASCP are necessary.

Surveillance, Epidemiology and End Results (SEER) (https://
seer.cancer.gov/) is the largest and most authoritative database of
tumor-related information in the United States, which collects
tumor incidence and survival data from population-based cancer
registries covering approximately 34.6% of the U.S. population
(20). Studies combined with the SEER database can be targeted at
different regions and larger populations, and population analysis
can produce more convincing results for the rare tumor ASCP.
Big data can generate individual probabilities of clinical events,
meeting our needs for integrated biological and clinical models
(21, 22). Therefore, this study explores the epidemiology, clinical
characteristics and prognosis of ASCP and ACP through the
SEER database. In addition, we analyzed the prognostic risk
factors for ASCP and constructed a nomogram to provide
clinicians with a convenient tool for implementing
individualized treatment.

MATERIALS AND METHODS

Ethical Approval
Informed consent is not required for SEER data, and this study is
consistent with the 1964 “Declaration of Helsinki” and its
subsequent amendments or similar ethical standards.
Frontiers in Oncology | www.frontiersin.org 2
Patients
The data for this study was obtained from the SEER database,
covering up to 97% of cancer incidence and 28% of the U.S.
population, and obtained by SEER*Stat v8.3.9 under the
registration number 17070-Nov2020.

Inclusion criteria: 1. International Classification of Diseases for
Oncology ICD-0-3/WHO 2008 = Pancreas; 2. patients diagnosed
between 2000 and 2018; 3. histologically, ACP under ICD-0-3 His/
behav = 8140, 8141, 8142, 8144, 8500, 8501, 8503, 8504, 8507 and
8521, and ASCP under ICD-0-3 His/behav = 8560. Exclusion
criteria: 1. previous malignant tumors and multiple tumors; 2.
non-pathologically/cytologically confirmed patients and autopsy
results; 3. unknown surgery information; 4. tumor size = 0 cm; 5. T0
Stage; 6. unknown survival time. OS is defined as the interval
between cancer diagnosis and the last follow-up of patients who
have died by any cause or are still alive. Cancer-specific survival
(CSS) is defined as the time interval between cancer diagnosis and
death from pancreatic cancer.

Statistical Analysis
Demographic and clinical characteristics were extracted from the
SEER database, including age, gender, race, grade, tumor site,
SEER stage, AJCC stage, T stage, lymph node metastasis, distant
metastasis, adjuvant therapy (chemotherapy and radiation
therapy) surgery and vital conditions at follow-up. Age-
adjusted incidence per 100,000 patients diagnosed per year was
calculated based on the number of cases. Annual percentage
change (APC) in incidence change was assessed using Joinpoint
software, and random 1:2 nearest neighbor propensity score
matching (PSM) was used to balance all baseline covariates
between ASCP and ACP. ASCP cases in the SEER database
were then randomly assigned to the training and validation
groups in a ratio of 7:3. The classified data was expressed as
frequency and percentage, and verified by the Chi-square test or
Fisher’s exact test. Continuous data was expressed as median and
standard deviation (SD), and compared by the Mann-Whitney U
test. The survival curvess were plotted using the Kaplan-Meier
method and compared by the log series test. The Cox
proportional hazard regression model was used for univariate
and multivariate analyses, and the hazard ratio (HR) and
corresponding 95% confidence interval (CI) were calculated. P
values greater than 0.05 on both sides were considered
statistically significant. All statistical analyses were performed
using R-version 4.1.2 (R Foundation for Statistical Computing,
Vienna, Austria, http://www.r-project.org) and related software
packages. In the training group, a probability nomogram of OS at
6, 12 and 24 months was constructed on the basis of independent
prognostic risk factors screened by Cox proportional hazard
regression, then compared using AJCC.Stage and SEER.Stage to
calculate the nomogram score. The sensitivity of the nomogram
was assessed by C-index. A calibration chart (1,000 bootstrap
resamples) was used to evaluate the consistency between model
prediction and actual prediction, and DCA was used to evaluate
the clinical effects and clinical benefit capacity of the nomogram.
Finally, the accuracy of the nomogram, AJCC.Stage and
SEER.Stage was compared using the area under the ROC curve.
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RESULTS

Incidence of ACP and ASCP
In this study, patients with ASCP and ACP from 2000 to 2018
were selected from the SEER database, and the incidence trend
was described using Joinpoint software. As shown in Figure 1,
the age-adjusted incidence of ACP increased significantly over
time from 2000 to 2008 and from 2008 to 2018 (P < 0.05). APC
was 2.01% (95% CI: 1.95–2.21) and 1.08% (95% CI: 0.93–1.25)
respectively, but the incidence of pancreatic adenocarcinoma
slowed slightly with time after 2008. The age-adjusted incidence
of ASCP increased with time from 2000 to 2018 (P < 0.05) and
APC was 3.64% (95% CI: 3.25–4.01). The detailed incidence data
of ACP and ASCP is shown in Supplementary Table 1 (2000–
2018). (Supplementary Figure 1 shows the age-adjusted
incidence figures of ASCP and ACP from 1975 to 1999, and
Supplementary Table 2 shows the detailed incidence data from
1975 to 1999).
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Demographic and Clinical Characteristics
From 2000 to 2018, a total of 136,336 patients in the SEER
database (according to ICD-O-3) were diagnosed as having ACP
and ASCP. According to the inclusion and exclusion criteria,
101,796 patients were finally included in this study, including
101,012 ACP cases and 784 ASCP cases (Figure 2). The clinical
characteristics of two different tumor subtypes of two different
pancreatic cancers are summarized in Table 1. It can be seen that
in terms of demographic characteristics, the average age at
diagnosis in both groups was around 67 years old, and the
incidence was slightly higher in men than women, accounting for
51.9% in ACP and 52.3% in ASCP. There was a significant
increase in the proportion of white patients compared with that
of other races at 79.2% and 81.0% respectively. In terms of
clinical characteristics, the incidence of cancer of the head of the
pancreas was higher than that of other parts, accounting for
52.4% in ACP and 44.6% in ASCP. Interestingly, distant
metastasis was higher in ACP than in ASCP at 44.6% and
37.9% respectively. the proportion of patients undergoing
surgery in ASCP is higher than that of ACP (39.4% vs. 21%),
and the proportion of patients with ASCP who received
chemotherapy and radiotherapy was similar to that of ACP
patients. To eliminate differences in baseline characteristics
between the two groups, PSM was used to balance all
characteristics, including age, gender, race, grade, tumor site,
SEER.Stage, AJCC.Stage, T stage, lymph node metastasis, distant
metastasis, radiotherapy, chemotherapy and surgery. After PSM,
there were no significant differences in demographic and clinical
characteristics between the two groups of patients (P > 0.05).

Survival Analysis
The Kaplan-Meier method was used primarily to evaluate OS
and CSS before and after PSM in all patients of both types. Before
matching (Figures 3A, B), the OS and CSS of ASCP patients
were lower than those of ACP patients, but there was no
significant difference between the two groups (P = 0.96, P =
0.85). After matching (Figures 3C, D), the OS and CSS of ASCP
patients were still lower than those of ACP patients, with
statistical significance (P = 0.016 and P = 0.02 respectively),
ASCP and ACP patients had a median OS of 6 months and 7
months respectively. In addition, the matched data was used to
compare the OS of ASCP and ACP patients without any
treatment and after surgery, radiotherapy and chemotherapy.
In the two groups of patients who underwent surgery,
considering that they were at different stages of tumor and
their prognoses were also different, we plotted the survival
curves of three stages according to SEER.Stage. At all stages
(Figures 4A–C), ACP or ASCP patients who underwent surgery
had a better prognosis than those who did not. Notably, the post-
operative MOS of ASCP patients were higher than those of ACP
patients in both the Localized and Distant stages, but were lower
than those of ACP patients in the Regional stage (6 months vs 9
months) (P < 0.001). A total of 368 subjects were treated with
adjuvant radiotherapy in this study, of which 249 were treated in
the Regional stage, often in combination with adjuvant
chemotherapy. In patients with ACP (Figure 5A), the MOS of
FIGURE 1 | The age-adjusted incidence of ACP and ASCP patients between
2000 and 2018 from the SEER database(ACP, Pancreatic adenocarcinoma;
ASCP, Pancreatic adenosquamous carcinoma; APC, annual percent change).
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patients receiving surgery+chemotherapy were higher than those
receiving surgery+adjuvant chemotherapy+adjuvant radiotherapy
(18 months vs. 17 months) (P < 0.001). Surprisingly, (Figure 5B)
the MOS were significantly higher in ASCP patients receiving
concurrent surgery+adjuvant radiotherapy+adjuvant
chemotherapy than in those receiving other treatment modalities,
reaching a staggering 31 months (P < 0.001). In addition, as shown
in Figure 4D, among the patients receiving surgery+chemotherapy
+radiotherapy, the benefits for ASCP patients were significantly
higher than those for ACP patients (31months vs. 17months) (P <
0.001). It can be seen that ACP patients did not benefit from
Frontiers in Oncology | www.frontiersin.org 4
radiotherapy. Surgery+adjuvant chemotherapy+adjuvant
radiotherapy may be the optimal treatment for ASCP patients in
the Regional stage. Patients in the Distant stage accounted for
43.62% of all patients. According to the 2011 literature, pancreatic
cancer is treated by a multi-drug combination regimen. Due to
monotherapy, taking 2011 as the boundary, we divided the patients
into two groups to assess the role of chemotherapy at this stage
(Figures 6A, C). From 2000 to 2011, among ASCP and ACP
patients, MOS were 4 months and 5 months respectively. From
2012 to 2018, the two showed improved MOS of 6 and 7 months
respectively, and this difference was statistically significant in ACP
FIGURE 2 | Flowchart for Selecting Patients from SEER Database.
June 2022 | Volume 12 | Article 909257
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TABLE 1 | Comparison of clinicopathological characteristics between ASCP and ACP.

Characteristic Before PSM P After PSM P

ACPn=101012 (%) ASCPn= 784 (%) ACPn=1568 (%) ASCPn=784(%)

Age 67.4(11.4) 67.9(10.7) 0.171 67.5 (10.6) 67.9 (10.7) 0.335
Race: 0.312 0.561
White 80051 (79.2%) 635 (81.0%) 157(10.0%) 84 (10.7%)
Black 12646 (12.5%) 84 (10.7%) 114 (7.27%) 65 (8.29%)
Other 8315 (8.23%) 65 (8.29%) 1297 (82.7%) 635 (81.0%)
Sex: 0.869 0.693
Male 52462 (51.9%) 410 (52.3%) 835 (53.3%) 410 (52.3%)
Female 48550 (48.1%) 374 (47.7%) 733 (46.7%) 374 (47.7%)
Marital.status: 0.023 0.886
Married 57136 (56.6%) 489 (62.4%) 971 (61.9%) 489 (62.4%)
Divorced/Separated 11020 (10.9%) 77 (9.82%) 149 (9.50%) 77 (9.82%)
UnMarried 13672 (13.5%) 95 (12.1%) 178 (11.4%) 95 (12.1%)
Widowed 15362 (15.2%) 101 (12.9%) 225 (14.3%) 101 (12.9%)
Unknown 3822 (3.78%) 22 (2.81%) 45 (2.87%) 22 (2.81%)
Grade <0.001. 0.889
I 3965 (3.93%) 3 (0.38%) 7 (0.45%) 3 (0.38%)
II 16685 (16.5%) 100 (12.8%) 177 (11.3%) 100 (12.8%)
III 15773 (15.6%) 299 (38.1%) 605 (38.6%) 299 (38.1%)
IV 574 (0.57%) 14 (1.79%) 28 (1.79%) 14 (1.79%)
Unknown 64015 (63.4%) 368 (46.9%) 751 (47.9%) 368 (46.9%)
Primary.Site: <0.001 0.94
Body 12721 (12.6%) 112 (14.3%) 217 (13.8%) 112 (14.3%)
Head 52949 (52.4%) 350 (44.6%) 712 (45.4%) 350 (44.6%)
Tail 13122 (13.0%) 176 (22.4%) 360 (23.0%) 176 (22.4%)
Other 22220 (22.0%) 146 (18.6%) 279 (17.8%) 146 (18.6%)
Seer.stage: 0.003 0.866
Localized 7714 (7.64%) 64 (8.16%) 131 (8.35%) 64 (8.16%)
Regional 36100 (35.7%) 323 (41.2%) 628 (40.1%) 323 (41.2%)
Distan 57198 (56.6%) 397 (50.6%) 809 (51.6%) 397 (50.6%)
AJCC.stage: <0.001 0.675
I 5869 (5.81%) 50 (6.38%) 109 (6.95%) 50 (6.38%)
II 22602 (22.4%) 247 (31.5%) 474 (30.2%) 247 (31.5%)
III 8931 (8.84%) 59 (7.53%) 102 (6.51%) 59 (7.53%)
IV 45102 (44.7%) 297 (37.9%) 633 (40.4%) 297 (37.9%)
Unknown 18508 (18.3%) 131 (16.7%) 250 (15.9%) 131 (16.7%)
T.stage <0.001 0.904
T1 2841 (2.81%) 5 (0.64%) 9 (0.57%) 5 (0.64%)
T2 18140 (18.0%) 138 (17.6%) 302 (19.3%) 138 (17.6%)
T3 33363 (33.0%) 350 (44.6%) 681 (43.4%) 350 (44.6%)
T4 17124 (17.0%) 106 (13.5%) 210 (13.4%) 106 (13.5%)
Unknown 29544 (29.2%) 185 (23.6%) 366 (23.3%) 185 (23.6%)
LN metastasis <0.001 0.411
Yes 42022 (41.6%) 311 (39.7%) 599 (38.2%) 311 (39.7%)
No 29767 (29.5%) 282 (36.0%) 608 (38.8%) 282 (36.0%)
Unknown 29223 (28.9%) 191 (24.4%) 361 (23.0%) 191 (24.4%)
Distant metastasis <0.001 0.508
No 39017 (38.6%) 365 (46.6%) 702 (44.8%) 365 (46.6%)
Yes 45073 (44.6%) 297 (37.9%) 633 (40.4%) 297 (37.9%)
Unknow 16922 (16.8%) 122 (15.6%) 233 (14.9%) 122 (15.6%)
Surgery: <0.001 0.846
No 79832 (79.0%) 475 (60.6%) 958 (61.1%) 475 (60.6%)
Yes 21180 (21.0%) 309 (39.4%) 610 (38.9%) 309 (39.4%)
Radiation: 0.835 0.074
No 82878 (82.0%) 646 (82.4%) 1338 (85.3%) 646 (82.4%)
Yes 18134 (18.0%) 138 (17.6%) 230 (14.7%) 138 (17.6%)
Chemotherapy: 0.212 0.988
No 43921 (43.5%) 323 (41.2%) 644 (41.1%) 323 (41.2%)
Yes 57091 (56.5%) 461 (58.8%) 924 (58.9%) 461 (58.8%)
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A B

C D

FIGURE 3 | OS and CSS of ACP and ASCP before PSM (A, B) and after PSM (C, D) (PSM, propensity score matching).
A B

C D

FIGURE 4 | Survival Curves of ACP and ASCP: (A) Surgical Treatment in Localized Stage; (B) Surgical Treatment in Regional Stage; (C) Surgical Treatment in
Distant Stage; (D) Comparison of Treatment Methods in Regional Stage (S, surgery; C, chemotherapy; R, radiotherapy).
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patients (P = 0.0062) (Figure 6B), whereas it was not significant in
ASCP patients (P = 0.28) (Figure 6D).

Cox Regression Analysis
According to the inclusion and exclusion criteria, 784 patients were
included in the ASCP group, randomly divided into the training
group (N = 552) and test group (N = 232) in a ratio of 7:3.
Supplementary Table 3 lists the basic demographic and clinical
characteristics, with no significant differences between the two
groups. As shown in Table 2, Cox univariate analysis suggested
that age, marital status, race, SEER.Stage, AJCC.Stage, lymph node
metastasis, distant metastasis, surgery (yes/no), adjuvant
radiotherapy (yes/no), adjuvant chemotherapy (yes/no) and
tumor size were independent prognostic factors that ultimately
affected patient survival; while Cox multivariate analysis suggested
that age, race, SEER.Stage, AJCC.Stage, surgery (yes/no),
radiotherapy (yes/no), chemotherapy (yes/no) and tumor size
were independent prognostic factors that ultimately affected
patient survival. Cox multivariate analysis excluded lymph node
metastasis and M stage, which are considered to have a strong
correlation with AJCC.Stage.

Construction and Validation of Nomogram
Based on Cox analysis, 8 independent prognostic factors were used
to construct the nomogram (Figure 7), and a specific score for
each independent prognostic factor was obtained (Supplementary
A

B

FIGURE 5 | Role of Radiotherapy in ACP and ASCP: (A) Role of
Radiotherapy in ACP Regional Stage; (B) Role of Radiotherapy in ASCP
Regional Stage (S, surgery; C, chemotherapy; R, radiotherapy).
A B

C D

FIGURE 6 | Role of Chemotherapy in ACP and ASCP (2000–2011 and 2012–2018): (A, C) Comparison of Treatment Methods between ACP and ASCP in Distant
Stage; (B, D) Comparison of Chemotherapy Efficacy between ACP and ASCP in Different Time Periods in Distant Stage (S, surgery; C, chemotherapy).
June 2022 | Volume 12 | Article 909257
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TABLE 2 | Univariate and multivariate cox regression analyses of the prognoses of the ASCP.

Variables Univariate analysis Multivariate analysis

HR 95%CI P HR 95%CI P

Age(years) 1.019 1.01~1.029 <0.001 1.019 1.008~1.03 0.001
Marital status
Married Reference
Divorced/Separated 1.018 0.754~1.374 0.908 1.007 0.738~1.375 0.963
Unmarried 1.455 1.109~1.909 0.007 1.323 0.999~1.752 0.051
Widowed 1.474 1.13~1.922 0.004 1.151 0.757~1.343 0.955
Unknow 1.498 0.891~2.519 0.127 1.008 0.664`1.994 0.617
Race
White Reference
Black 1.344 1.022~1.768 0.035 1.58 1.191~2.096 0.002
Other 0.935 0.665~1.316 0.70 1.047 0.739~1.485 0.794
Sex
Male Reference
Female 1.082 0.907~1.292 0.383
Primary site Reference
Body
Head 0.842 0.643~1.102 0.21
Tail 0.907 0.669~1.229 0.527
Other 1.175 0.863~1.599 0.306
Grade
I Reference
II 1.098 0.268~4.502 0.896
III 1.333 0.33~5.38 0.686
IV 1.131 0.228~5.612 0.88
Unknow 2.457 0.61~9.901 0.206
Seer.stage
Localized Reference
Regional 0.389 0.27~0.561 <0.001 0.82 0.422~1.594 0.559
Distant 0.39 0.321~0.475 <0.001 0.699 0.502~0.974 0.035
AJCC.stage
I Reference
II 1.246 0.788 1.97 0.347 2.469 1.111~5.487 0.026
III 1.844 1.072 3.172 0.027 2.223 0.965~5.122 0.061
IV 3.181 2.021 5.006 <0.001 2.034 0.774~5.345 0.15
Unknown 1.963 1.219 3.162 0.006 1.443 0.46~4.53 0.53
T stage
T1 Reference
T2 1.8 0.568~5.704 0.318
T3 1.638 0.524~5.124 0.396
T4 2.491 0.785~7.907 0.121
Unknow 2.347 0.746~7.389 0.145
Lymph node metastasis
No Reference
Yes vs 0.988 0.805~1.212 0.907 1.007 0.806~1.258 0.954
Unknow vs No 1.279 1.015~1.61 0.037 1.047 0.752~1.459 0.785
Distant metastasis
No Reference
Yes 2.38 1.944~2.914 <0.001 1.008 0.599~1.696 0.977
Unknow 1.427 1.108~1.837 0.006 1.361 0.45~4.117 0.586
Surgery
No Reference
Yes 0.297 0.242~0.364 <0.001 0.354 0.267~0.469 <0.001
Radiotherapy
No Reference
Yes 0.452 0.352~0.58 <0.001 0.617 0.469~0.813 0.001
Chemotherapy 0.479 0.39~0.588 <0.001
No Reference
Yes 0.461 0.384~0.553 <0.001 1.437 1.15~1.796 0.001
Tumor size (cm)
<4.6 Reference
4.7~7.0 1.62 1.309~2.004 <0.001 1.437 1.15~1.796 0.001
>7.0 vs <4.6 2.475 1.876~3.266 <0.001 1.984 1.477~2.664 <0.001
Unknow vs <4.6 2.544 1.925~3.362 <0.001 1.368 1.009~1.855 0.043
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Table 4). According to the total score, the survival of ASCP
patients at 6, 12 and 24 months can be confidently predicted. The
stability of the nomogram was verified by the correction curves in
the training and verification groups. Figure 8 shows that there is
good consistency between the predicted survival results and actual
survival results. Figure 9 demonstrates the superiority of this
model over AJCC.Stage and SEER.Stage in predicting the net
clinical benefits of 6, 12 and 24-month survival.

Comparison of OS Prediction Accuracy
Between Nomogram, AJCC.Stage and
SEER.Stage
The accuracy of the prediction model was verified by the area
under the ROC curve. As shown in Figure 10, in the training
group, the AUCs of the nomogram, AJCC.Stage and SEER.Stage
were 0.770, 0.567 and 0.626 respectively; in the training group,
the AUCs of the nomogram, AJCC.Stage and SEER.Stage were
0.789, 0.579 and 0.581 respectively. The results show that this
model has higher accuracy in predicting the OS of ASCP
Frontiers in Oncology | www.frontiersin.org 9
patients, making it more suitable for predicting the survival
prognosis of ASCP.
DISCUSSION

In this population-based retrospective analysis, the incidence of
ASCP is extremely low, and the overall incidence of pancreatic
cancer is about 0.7%, which is similar to previous studies (4, 23).
It is worth noting that the incidence of ASCP and ACP is
increasing year by year from 2000 to 2018, which may be
related to pancreatic inflammation and obesity (24). This study
is the first to use PSM to compare demographic characteristics
between ASCP and ACP. The results show that ASCP and ACP
are very similar in age of onset, gender and race; the average age
of onset is 67, and the incidence is highest in white males, this has
been reported in previous studies (14, 16, 25). In terms of
clinicopathological characteristics, it is worth noting that
Grade II in pathology has a lower OS than Grade IV, which
FIGURE 7 | Nomogram of ASCP. *P<0.05 for independent prognostic factors screened in the multivariate cox regression analysis of ASCP prognosis. ***P<0.01 of
independent prognostic factors screened in the multivariate cox regression analysis of ASCP prognosis. They can reflect the influence of the independent prognostic
factor on the prognosis of patients, and “***” is more strongly correlated with the prognosis of patients than “*”.
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may be related to data sources and caused by bias; more
prospective studies may be needed for validation. Interestingly,
consistent with previous research (15, 25, 26), the histological
grading of ASCP indicates a higher degree of malignancy, with
Grades III and IV accounting for about 40%, compared with only
about 16% for ACP, this may be related to the squamous cell
component (27). In addition, the two have similar clinical
manifestations, such as abdominal pain, weight loss, and
jaundice, making it difficult to distinguish ASCP from
ACP.Therefore, endoscopic ultrasound-guided fine-needle
aspiration (EUS-FNA) is extremely important for the
preoperative diagnosis of solid pancreatic lesions and is
considered the gold standard (28–30).
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Many studies (15, 31) have shown that ASCP is always more
aggressive and malignant histologically than ACP, but previous
studies on ASCP (10, 14, 16) have confirmed that there is no
difference in OS between ASCP and ACP in the whole
population, which is different from the conclusions reported in
the literature (8, 12, 25). In order to arrive at a reliable conclusion
and minimize the influence of various biases, we used PSM to
balance the baseline characteristics. It was found that before
PSM, there was no difference in OS and CSS between ASCP and
ACP, but after PSM, ACP had a good prognosis with a median
OS of 7 months, while the median survival time for ASCP was 6
months (P < 0.05). This conclusion is based on the fact that the
data sample is by far the largest, so the conclusion is highly
A B

C D

E F

FIGURE 8 | Calibration curves of nomogram (A, C, F) in training group at 6, 12 and 24 months; calibration curves of nomogram (B, D, E) in validation group at 6,
12 and 24 months.
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reliable. Subsequently, we compared the prognosis improvement
of ASCP and ACP by different treatment methods.Surgery
remains a vital treatment modality for pancreatic cancer and
may significantly prolong the OS of patients (5, 13, 32–34).
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According to the results of this study, the surgical rate of ASCP
patients is significantly higher than that of ACP patients (up to
nearly 40%), and both ASCP and ACP patients can benefit from
surgery. Pancreatic cancer can be divided into three categories:
A B

C D

E F

FIGURE 9 | DCA of nomogram (A, C, F) in training group at 6, 12 and 24 months; DCA of nomogram (B, D, E) in validation group at 6, 12 and 24 months (DCA,
decision curve analysis).
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resectable, borderline and unresectable (35). However, since this
is not documented in the SEER database, we demonstrate from
the three stages of SEER.Stage that patients can benefit from
surgery when it is available. Studies (36, 37) have shown that the
FOLFIRINOX regimen and the gemcitabine plus albumin-
bound paclitaxel regimen have significantly improved the
prognosis of metastatic pancreatic cancer. Besides, in the
updated NCCN guidelines for pancreatic cancer, the multi-
drug combination therapy model is adopted as the acceptable
regimen for advanced pancreatic cancer (38). In this study, it is
also demonstrated that the prognosis of ACP patients receiving
chemotherapy after 2012 in the Distant stage was significantly
higher than before (7 months vs. 5 months) (P < 0.05), and the
survival time after ASCP chemotherapy was increased as
compared with before 2011 (6 months vs. 4 months), but not
statistically significant. Our results suggest that in the Regional
stage, the survival time of ASCP and ACP patients undergoing
chemotherapy after surgery is significantly higher than that of
patients undergoing surgery alone, which is consistent with the
literature (39, 40). Unfortunately, chemotherapy regimens are
not recorded in the SEER database, which is one of the
limitations of this study. Besides, radiotherapy plays a vital role
in the treatment of pancreatic adenosquamous carcinoma. Our
results suggest that in the Regional stage, the MOS of ASCP
reaches 31 months after surgery combined with adjuvant
radiotherapy and chemotherapy, which is significantly higher
than that of ACP (17 months). This indicates that radiotherapy
can significantly improve the overall survival time of ASCP
patients (41–43), and surgery+adjuvant radiotherapy+adjuvant
chemotherapy fails to significantly improve the prognosis of
ACP patients, the reason might be that squamous carcinoma in
ASCP is more sensitive to radiotherapy (43), Compared with
ACP, the role of non-surgical treatment in patients with ASCP is
unclear (14), and in practice, due to limited data on ASCP,
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standard chemotherapy regimens for ACP such as
FOLFIRINOX, gemcitabine and capecitabine may be used (44,
45), so we need to further explore the standard treatment of
ASCP. It is noteworthy that recent studies (46) have shown that
the expression of PD-L1 is limited to squamous cell components,
which may be the key to subsequent targeted therapies. The role
of squamous cells in ASC also requires further investigation. In
addition, neoadjuvant therapy may play an important role in the
future to improve the R0 resection rate in patients with locally
advanced or distant metastases (47–49).

In order to further explore the independent prognostic risk
factors for ASCP, we performed univariate and multivariate Cox
analysis, which revealed that the prognosis of advanced-stage
white elderly patients was poor, while surgery, radiotherapy and
chemotherapy were protective factors (50–53)that were
beneficial for prognosis. This is consistent with the previous
survival analysis. According to the multivariate Cox analysis, we
established a nomogram with C-indexes of 0.780 and 0.781
respectively, indicating good consistency between predicted
survival rate and actual survival rate. We then validated the
prediction effects of the nomogram at 6, 12 and 24 months,
which revealed that the nomogram has good performance. DCA
indicated that the net clinical benefit of this model is higher than
that of AJCC.Stage and SEER.Stage. Finally, the area under the
ROC curve indicated that the prediction of this model is more
comprehensive and accurate. This model may be used for
individualized prognostic assessment, and may become an
effective diagnostic tool for making treatment-related
decisions (21).

However, our analysis had several limitations. First, since it
is a retrospective analysis, the selection bias was inevitable even
if PSM was used to reduce the bias. Second, the absence of
smoking and drinking history, pancreatitis history and CA19-9
and CA125 data in the SEER database may have affected the
A B

FIGURE 10 | Accuracy comparison of nomogram, AJCC.Stage, SEER.Stage in training group (A) and validation group (B), AUC, area under the curve; ROC,
receiver operating characteristic.
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screening of independent prognostic factors. Third, since the
SEER database fails to record the primary type of tumor before
surgery such as resectable, borderline and unresectable for
surgical treatment, this imposes certain limitations on the
analysis of this study. Fourth, this study covers a period of
18 years during which the replacement of the chemotherapy
regimen, monotherapy to multi-drug combination and the
emergence of neoadjuvant therapy were included. However,
in this study, we only included adjuvant therapy (radiotherapy
and chemotherapy), but not neoadjuvant therapy; if
neoadjuvant therapy had been included, there would have
been a lot of missing data, imposing a limitation on this
study. Fifth, the lack of external data does not support
external validation, so this prediction model may not be
highly applicable to populations in other regions. To this
end, ASCP patients at our center will be collected for
external validation at a later date.
CONCLUSION

In conclusion, the incidence of both ACP and ASCP is increasing
year by year, which requires greater attention. in the Regional
stage, surgery + chemotherapy + radiotherapy can significantly
improve the prognosis of ASCP. Finally, the accuracy of our
prediction model is higher than that of AJCC.Stage and
SEER.Stage, and can help clinicians to better implement
individual treatment.
Frontiers in Oncology | www.frontiersin.org 13
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FOLFIRINOX Versus Gemcitabine for Metastatic Pancreatic Cancer. N Engl
J Med (2011) 364(19):1817–25. doi: 10.1056/NEJMoa1011923

37. Von Hoff DD, Ramanathan RK, Borad MJ, Laheru DA, Smith LS, Wood TE,
et al. Gemcitabine Plus Nab-Paclitaxel is an Active Regimen in Patients With
Advanced Pancreatic Cancer: A Phase I/II Trial. J Clin Oncol (2011) 29
(34):4548–54. doi: 10.1200/JCO.2011.36.5742

38. Tempero MA, Malafa MP, Behrman SW, Benson AB3rd, Casper ES, Chiorean
EG, et al. Pancreatic Adenocarcinoma, Version 2.2014: Featured Updates to
the NCCN Guidelines. J Natl Compr Canc Netw (2014) 12(8):1083–93. doi:
10.6004/jnccn.2014.0106

39. Connell CM, Brais R, Whitaker H, Upponi S, Beh I, Risdall J, et al. Early
Relapse on Adjuvant Gemcitabine Associated With an Exceptional Response
to 2nd Line Capecitabine Chemotherapy in a Patient With Pancreatic
Adenosquamous Carcinoma With Strong Intra-Tumoural Expression of
Cytidine Deaminase: A Case Report. BMC Cancer (2020) 20(1):38.
doi: 10.1186/s12885-020-6516-1

40. Fang Y, Pu N, Zhang L, Wu W, Lou W. Chemoradiotherapy is Associated
With Improved Survival for Resected Pancreatic Adenosquamous Carcinoma:
A Retrospective Cohort Study From the SEER Database. Ann Transl Med
(2019) 7(20):522. doi: 10.21037/atm.2019.10.12

41. Shibagaki K, Fujita K, Nakayama S, Takenaka M, Fukuba N, Matsui S, et al.
Complete Response of a Pancreatic Adenosquamous Carcinoma to
Chemoradiotherapy. Int J Clin Oncol (2008) 13(1):74–7. doi: 10.1007/
s10147-007-0690-x

42. Cardenes HR, Moore AM, Johnson CS, Yu M, Helft P, Chiorean EG, et al. A
Phase II Study of Gemcitabine in Combination With Radiation Therapy in
Patients With Localized, Unresectable, Pancreatic Cancer: A Hoosier
Oncology Group Study. Am J Clin Oncol (2011) 34(5):460–5. doi: 10.1097/
COC.0b013e3181e9c103

43. Gruhl JD, Garrido-Laguna I, Francis SR, Affolter K, Tao R, Lloyd S. The
Impact of Squamous Cell Carcinoma Histology on Outcomes in
Nonmetastatic Pancreatic Cancer. Cancer Med (2020) 9(5):1703–11.
doi: 10.1002/cam4.2851

44. Neoptolemos JP, Palmer DH, Ghaneh P, Psarelli EE, Valle JW, Halloran CM,
et al. Comparison of Adjuvant Gemcitabine and Capecitabine With
Gemcitabine Monotherapy in Patients With Resected Pancreatic Cancer
(ESPAC-4): A Multicentre, Open-Label, Randomised, Phase 3 Trial. Lancet
(2017) 389(10073):1011–24. doi: 10.1016/S0140-6736(16)32409-6

45. Chin V, Nagrial A, Sjoquist K, O'Connor CA, Chantrill L, Biankin AV, et al.
Chemotherapy and Radiotherapy for Advanced Pancreatic Cancer. Cochrane
Database Syst Rev (2018) 3(3):Cd011044. doi: 10.1002/14651858.
CD011044.pub2

46. Tanigawa M, Naito Y, Akiba J, Kawahara A, Okabe Y, Ishida Y, et al. PD-L1
Expression in Pancreatic Adenosquamous Carcinoma: PD-L1 Expression is
Limited to the Squamous Component. Pathol Res Pract (2018) 214(12):2069–
74. doi: 10.1016/j.prp.2018.10.006

47. Nitsche U, Wenzel P, Siveke JT, Braren R, Holzapfel K, Schlitter AM, et al.
Resectability After First-Line FOLFIRINOX in Initially Unresectable Locally
Advanced Pancreatic Cancer: A Single-Center Experience. Ann Surg Oncol
(2015) 22(Suppl 3):S1212–20. doi: 10.1245/s10434-015-4851-2

48. Ferrone CR, Marchegiani G, Hong TS, Ryan DP, Deshpande V, McDonnell
EI, et al. Radiological and Surgical Implications of Neoadjuvant Treatment
With FOLFIRINOX for Locally Advanced and Borderline Resectable
Pancreatic Cancer. Ann Surg (2015) 261(1):12–7. doi: 10.1097/SLA.
0000000000000867

49. Petrelli F, Coinu A, Borgonovo K, Cabiddu M, Ghilardi M, Lonati V, et al.
FOLFIRINOX-Based Neoadjuvant Therapy in Borderline Resectable or
Unresectable Pancreatic Cancer: A Meta-Analytical Review of Published
Studies. Pancreas (2015) 44(4):515–21. doi: 10.1097/MPA.0000000000000314

50. Voong KR, Davison J, Pawlik TM, Uy MO, Hsu CC, Winter J, et al. Resected
Pancreatic Adenosquamous Carcinoma: Clinicopathologic Review and
Evaluation of Adjuvant Chemotherapy and Radiation in 38 Patients. Hum
Pathol (2010) 41(1):113–22. doi: 10.1016/j.humpath.2009.07.012

51. Wild AT, Dholakia AS, Fan KY, Kumar R, Moningi S, Rosati LM, et al.
Efficacy of Platinum Chemotherapy Agents in the Adjuvant Setting for
Adenosquamous Carcinoma of the Pancreas. J Gastrointest Oncol (2015) 6
(2):115–25. doi: 10.3978/j.issn.2078-6891.2014.091.
June 2022 | Volume 12 | Article 909257

https://doi.org/10.1186/s12885-019-6178-z
https://doi.org/10.1016/j.surg.2020.11.026
https://doi.org/10.3389/fonc.2020.620240
https://doi.org/10.1016/S1470-2045(14)71116-7
https://doi.org/10.1016/j.jtcvs.2017.12.107
https://doi.org/10.1200/jco.2013.31.4_suppl.311
https://doi.org/10.1200/jco.2013.31.4_suppl.311
https://doi.org/10.1053/j.gastro.2019.03.050
https://doi.org/10.1097/MPA.0000000000000089
https://doi.org/10.1097/MPA.0000000000000089
https://doi.org/10.1038/nm.3548
https://doi.org/10.1016/j.pan.2017.08.001
https://doi.org/10.1111/cyt.12662
https://doi.org/10.3109/00365521.2015.1086019
https://doi.org/10.3109/00365521.2015.1086019
https://doi.org/10.1111/j.1443-1661.2011.01112.x
https://doi.org/10.7150/ijbs.58886
https://doi.org/10.1385/IJGC:29:1:53
https://doi.org/10.1016/j.jamcollsurg.2008.03.027
https://doi.org/10.1007/s00595-019-01807-8
https://doi.org/10.1007/s00595-019-01807-8
https://doi.org/10.6004/jnccn.2021.0017
https://doi.org/10.1056/NEJMoa1011923
https://doi.org/10.1200/JCO.2011.36.5742
https://doi.org/10.6004/jnccn.2014.0106
https://doi.org/10.1186/s12885-020-6516-1
https://doi.org/10.21037/atm.2019.10.12
https://doi.org/10.1007/s10147-007-0690-x
https://doi.org/10.1007/s10147-007-0690-x
https://doi.org/10.1097/COC.0b013e3181e9c103
https://doi.org/10.1097/COC.0b013e3181e9c103
https://doi.org/10.1002/cam4.2851
https://doi.org/10.1016/S0140-6736(16)32409-6
https://doi.org/10.1002/14651858.CD011044.pub2
https://doi.org/10.1002/14651858.CD011044.pub2
https://doi.org/10.1016/j.prp.2018.10.006
https://doi.org/10.1245/s10434-015-4851-2
https://doi.org/10.1097/SLA.0000000000000867
https://doi.org/10.1097/SLA.0000000000000867
https://doi.org/10.1097/MPA.0000000000000314
https://doi.org/10.1016/j.humpath.2009.07.012
https://doi.org/10.3978/j.issn.2078-6891.2014.091.
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles


Lv et al. Nomogram for ASCP
52. Brunetti O, Aprile G, Marchetti P, Vasile E, Casadei Gardini A, Scartozzi M,
et al. Systemic Chemotherapy for Advanced Rare Pancreatic Histotype
Tumors: A Retrospective Multicenter Analysis. Pancreas (2018) 47(6):759–
71. doi: 10.1097/MPA.0000000000001063

53. Ishii H, Furuse J, Boku N, Okusaka T, Ikeda M, Ohkawa S, et al. Phase II Study
of Gemcitabine Chemotherapy Alone for Locally Advanced Pancreatic
Carcinoma: JCOG0506. Jpn J Clin Oncol (2010) 40(6):573–9. doi: 10.1093/
jjco/hyq011

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.
Frontiers in Oncology | www.frontiersin.org 15
Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Lv, Lin, Yang, Xu andWu. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner(s) are credited and that the original publication in
this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these terms.
June 2022 | Volume 12 | Article 909257

https://doi.org/10.1097/MPA.0000000000001063
https://doi.org/10.1093/jjco/hyq011
https://doi.org/10.1093/jjco/hyq011
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

	Survival Analysis and Prediction Model of ASCP Based on SEER Database
	Introduction
	Materials and Methods
	Ethical Approval
	Patients
	Statistical Analysis

	Results
	Incidence of ACP and ASCP
	Demographic and Clinical Characteristics
	Survival Analysis
	Cox Regression Analysis
	Construction and Validation of Nomogram
	Comparison of OS Prediction Accuracy Between Nomogram, AJCC.Stage and SEER.Stage

	Discussion
	Conclusion
	Data Availability Statement
	Author Contributions
	Acknowledgments
	Supplementary Material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


