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Background: Pancreatic adenosquamous carcinoma (PASC) is a rare cancer that often presents with
advanced disease and carries a grim prognosis. PASC is defined by the presence of at least 30% malignant
squamous cells in the presence of malignant ductal adenocarcinoma. The utility of chemotherapy in the
setting of metastatic disease is unknown.

Methods: In this cross-sectional analysis, patients with stage IV PASC diagnosed between 2006 and 2016
were abstracted from the National Cancer Data Base. Patients were then categorized according to whether
they received chemotherapy. Multivariable logistic regression analysis was done to determine the odds of
receiving palliative chemotherapy. Overall survival analysis was performed using Kaplan-Meier analysis. A
Cox proportional hazard multivariable model was generated to account for potential confounders.

Results: There were 698 patients with metastatic PASC available for analysis, including 400 patients (57.3%)
who received chemotherapy and 298 patients (42.3%) who did not receive chemotherapy. Median overall
survival was significantly longer for patients who received chemotherapy (5.2 vs. 1.5 months, P<0.001;
HR 0.328, 95% CI: 0.272-0.397). Compared to patients who did not receive chemotherapy, patients who
received chemotherapy were younger (mean 62.6 vs. 70.1 years old; P<0.001) and more likely to have no
comorbidities (72.0% wvs. 58.7%; P<0.001). In multivariate analysis, chemotherapy was the only factor
independently associated with improved survival.

Conclusions: This is the largest study on PASC conducted to date and the first to evaluate whether
chemotherapy is associated with improved survival for patients with metastatic disease. We found that
palliative chemotherapy was associated with significant prolongation of life. However, overall prognosis
remained dismal despite chemotherapy and novel treatment approaches are needed to improve long-term

survival.
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Introduction

Pancreatic cancer is the fourth leading cause of cancer
death in the United States (1). Approximately 85-90% of
pancreatic cancer is ductal adenocarcinomas (PDAC) (2).
Far rarer is pancreatic adenosquamous carcinoma (PASC),
which is an aggressive subtype accounting for 0.05-4.0%
of cases (2-4). PASC is defined by the presence of at least
30% malignant squamous cell carcinoma mixed with PDAC
(2,5). Squamous epithelial cells are not ordinarily present
in pancreatic tissue and the mechanism by which PASC
arises is unknown. It is believed that PASC may develop
from squamous metaplasia of ductal cells secondary to
inflammation (6) or, alternatively, that PASC is the result of
two independent and simultaneously occurring masses that
combine to form one cancer (7).

Compared to pure PDAC, PASC tend to be larger in
gross tumor size and to have a higher histologic grade (5).
They also more frequently present with metastatic disease
and are associated with a worse prognosis (5,8) Data on
treatment is limited and depends on stage. When tumors
are localized, resection is the treatment of choice: several
retrospective studies have found improved survival with
surgical resection (5,9,10). Adjuvant platinum-based
chemotherapy also appears to have survival benefit (4).

While palliative chemotherapy has demonstrated
an improvement in survival for patients with stage IV
pancreatic adenocarcinoma, there is a paucity of literature
supporting its use in patients with adenosquamous histology
(11,12). Unfortunately, surgical resection is an option in
the minority of cases (11), and there is no data beyond
case reports to guide the treatment of inoperable tumors
(12,13). Physicians must decide whether to offer palliative
chemotherapy to guide their practice. Given the paucity of
literature on PASC, this study aimed to assess the role of
chemotherapy for unresectable stage IV PASC. We present
the following article in accordance with the STROBE
reporting checklist (available at https://jgo.amegroups.com/
article/view/10.21037/jgo-22-434/rc).

Methods
Database and study population

In this cross-sectional study, patients with International
Classification of Diseases for Oncology, 3" Edition (ICD-O-3)
topography code C25 (malignant neoplasm of the pancreas)
between 2006 and 2016 were abstracted from the National
Cancer Data Base (NCDB). The NCDB is a joint program
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of the American College of Surgeons and American Cancer
Society. Approximately 70% of incident cancer cases in
the United States are reported to the NCDB from >1,500
national commission-accredited cancer programs.

Cases were filtered for adenosquamous carcinoma
histology [8560]. These cases were further restricted to
those with Stage IV disease who did not undergo surgery.
Patients were then categorized according to receipt of
chemotherapy; as soon as a patient received a single dose
of chemotherapy, they were considered to have received
chemotherapy. Cases with missing data on chemotherapy
were excluded. We abstracted patient data including
demographics, Charlson Deyo Comorbidity Score,
income, insurance type; tumor grade, and academic versus
nonacademic designation of the reporting hospitals. These
variables were evaluated at the time of diagnosis. The
study was conducted in accordance with the Declaration of
Helsinki (as revised in 2013).

Statistical analysis

Patient, tumor, and hospital information were reported
separately for patients who received chemotherapy and
those who did not. Chi-Square tests were used to compare
categorical variable and #-tests for continuous variables.
To determine the association of patient, tumor and facility
characteristics with receipt of chemotherapy, we performed
multivariable logistic regression.

Overall survival was explored utilizing the Kaplan-
Meier and log-rank method. We also compared overall
survival according to treatment with chemotherapy using a
muldvariable Cox proportional hazards model that included
patient, tumor, and treatment facility characteristics. We
report adjusted hazard ratios (HRs) and their respective
95% confidence intervals (95% ClIs). All statistical tests
were two-sided, and the significance level was set at 0.05.
Analyses were conducted using SPSS statistical software
version 27.

Results
Characteristics of the study population

In total, 729 cases of stage IV, non-operative, PASC were
identified. After removing 31 patients who had missing data
on chemotherapy, 698 patients were available for analysis:
400 patients (57.3%) who received chemotherapy and
298 patients (42.3%) who did not receive chemotherapy
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(Table 1). Median time to initiation of chemotherapy
was 25 days (0.8 months). Among patients who received
chemotherapy, 32.8% received a single agent regimen while
60.0% received a multi-agent regimen, 7.2% unknown.

Factors associated with chemotherapy

Compared to patients who did not receive chemotherapy,
patients who did receive chemotherapy were younger (mean
62.6 vs. 70.1 years old; P<0.001) and more likely to have no
comorbidities (72.0% wvs. 58.7%; P<0.001). They were also
more likely to be in a higher income bracket (P=0.013) and
to have private insurance (P<0.001) (7izble ). Sex, Hispanic
ethnicity, diagnosis year, treatment at an academic-affiliated
hospital, and tumor differentiation were not significantly
associated with receiving chemotherapy.

In a multivariable logistic regression model, younger age,
absence of any comorbidities, and higher median income
were identified as predictors of receiving chemotherapy
(Table 2).

Survival analysis

The receipt of chemotherapy was associated with
longer median overall survival at 5.2 months (95% CI:
4.6-5.7 months) vs. no chemotherapy at 1.5 months (95%
CI: 1.3-1.6 months) (P<0.001) (7able 1, Figure I). In the
multivariable Cox proportional hazard model, the receipt of
chemotherapy was an independent predictor of improved
overall survival (HR 0.328; 95% CI: 0.272-0.397, P<0.001;
Table 3). Although patients who received chemotherapy
were more likely to be younger, have fewer comorbidities,
and be in a higher income bracket, these variables were
not independently associated with improved survival in the
adjusted model. Radiation was not associated with difference
in survival in patients who did not receive chemotherapy
(P=0.191) or patients who did receive chemotherapy (0.541)
(Figures S1,S2).

Discussion

In this study, we used a national database to assess the role
of chemotherapy in metastatic PASC. After controlling for
confounding variables, we found that chemotherapy was
independently associated with improved survival. However,
this benefit was modest and overall survival in the cohort
was poor. To the best of our knowledge, this is the largest
population-based study on PASC outcomes.
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There is little published data on treatment for patients
with metastatic PASC. The largest population-based study
to date was conducted by Boyd and colleagues (5), who used
the SEER database to analyze PASC diagnosed between
1988 and 2017 (5). Of 415 patients, 220 (53%) presented
with metastatic disease. Treatment for patients with
metastatic disease was not reported and median survival for
this group was 3 months. The authors focused their analysis
on assessing the impact of resection for locoregional
disease, which was associated with improved survival. Smoot
and colleagues, meanwhile, published a single-institution
experience involving 23 patients, 11 of whom presented
with metastatic disease (9). They did not report whether
these patients received chemotherapy and median survival
was 4.8 months. Finally, in an abstract, Hartgers accessed
the SPORE registry (14) and identified 45 cases of PASC,
including 14 patients who presented with metastatic disease.
Median survival among these patients was 4.5 months;
treatment was again not reported. None of these studies
addressed the question of whether the administration of
chemotherapy in the palliative setting for patients with
stage IV disease would improve the overall survival.

The role of chemotherapy in PASC has been analyzed in
several smaller papers, the largest of which was performed
by Katz and colleagues using the California Cancer
Registry (15). Among 95 patients with PASC, 46 presented
with metastatic disease and 22 (52%) received palliative
chemotherapy. The authors did not perform multivariate
analysis due to the small numbers of these subgroups but
reported that median survival was 4.5 months among
patients who received palliative chemotherapy and
2 months for those who did not (15). Other analyses
were limited to studying the impact of chemotherapy in
the neoadjuvant or adjuvant setting. Wild and colleagues
analyzed 62 patients who underwent surgical resection, 39
of whom received adjuvant chemotherapy (4). Receiving
chemotherapy was associated with improved survival;
however, this finding was not significant on multivariate
analysis. In a similar, smaller analysis including 38
patients who underwent surgical treatment, Voong and
colleagues (16) found improved outcomes in 19 patients
who received adjuvant chemoradiation compared to the
19 patients who did not (13.6 vs. 8.6 months, P=0.005). A
larger retrospective review of 838 non-metastatic PASC
patients in NCDB demonstrated that survival was similar
if patients received pancreatectomy or chemotherapy alone
(7.2 vs. 9.2 months, P=0.504), but that the combination
of neoadjuvant (19.6 months) or adjuvant therapy
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Table 1 Characteristics of patients who did and did not receive chemotherapy

Chemotherapy
Variable P value
Yes (n=400, 57.3%) No (n=298, 42.7%)
Age at diagnosis (years)
Mean (standard deviation) 62.6 (10.5) 70.1 (11.4) <0.001
Sex, n (%)
Male 233 (58.3) 168 (56.4) 0.620
Female 167 (41.8) 130 (43.6)
Ethnicity, n (%)
Non-Hispanic 363 (90.8) 269 (90.3) 0.577
Hispanic 20 (5.0 12 (4.0)
Unknown 17 (4.3) 17 (5.7)
Charlson Deyo Comorbidity Score, n (%)
0 288 (72.0) 175 (58.7) <0.001
>1 112 (28.0) 123 (41.3)
Income (US dollars), n (%)
<$38,000 58 (14.5) 63 (21.3) 0.013
$38,000-$47,999 87 (21.8) 81 (27.3)
$48,000-$62,999 114 (28.6) 69 (23.2)
>$63,000 140 (35.1) 84 (28.3)
Diagnosis year, n (%)
Before 2010 100 (25.0) 90 (30.2) 0.393
2010-2012 110 (27.5) 70 (23.5)
2013-2014 85 (21.3) 65 (21.8)
2015-2016 105 (26.3) 73 (24.5)
Insurance, n (%)
Not insured 16 (4.0) 8 (2.7) <0.001
Private 141 (35.3) 60 (20.1)
Medicaid 18 (4.5) 21(7.0)
Medicare 208 (52.0) 201 (67.4)
Other govt/unknown 17 4.3) 8 (2.7)
Academic facility, n (%)
Yes 174 (43.5) 123 (41.3) 0.557
No 226 (56.5) 175 (58.7)

Table 1 (continued)
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Chemotherapy
Variable P value
Yes (n=400, 57.3%) No (n=298, 42.7%)
Differentiation, n (%)
Well/moderate 16 (4.0) 14 (4.7) 0.565
Poor/undifferentiated 111 (27.8) 92 (30.9)
Unknown 273 (68.3) 192 (64.4)
Site of metastasis, n (%)
Bone 10 (4.2) 11 (6.5) 0.524
Brain 0 (0.0 2(1.2) 0.195
Liver 200 (83.7) 135 (80.4) 0.557
Lung 33(13.8) 30 (17.9) 0.95
Radiation, n (%)
Yes 41 (10.3) 18 (6.0) 0.048
No 359 (89.8) 280 (94.0)
Overall survival (months)
Median (95% CI) 5.2 (4.6,5.7) 1.5(1.3,1.6) <0.001
Table 2 Multivariable logistic regression to identify predictors of chemotherapy receipt
Variable QOdds ratio (95% Cl) P value
Age at diagnosis 0.963 (0.946, 0.981) <0.001
Sex (ref = male) 0.997 (0.718, 1.384) 0.985
Ethnicity (ref = Non-Hispanic)
Hispanic 1.323 (0.606, 2.889) 0.482
Unknown 0.772 (0.369, 1.615) 0.491
Charlson Deyo Comorbidity Score >1 0.629 (0.451, 0.879) 0.007
Insurance (ref = uninsured)
Private 1.199 (0.463, 3.106) 0.709
Medicaid 0.438 (0.145, 1.319) 0.142
Medicare 0.873 (0.338, 2.252) 0.779
Other govt/unknown 1.054 (0.299, 3.714) 0.934
Median income (ref = <$38,000)
$38,000-$47,999 1.212 (0.741, 1.982) 0.443
$48,000-$62,999 1.799 (1.104, 2.932) 0.019
>$63,000 1.826 (1.139, 2.930) 0.012
Differentiation (ref = well/moderate)
Poor/undifferentiated 1.155 (0.505, 2.641) 0.733
Unknown 1.355 (0.609, 3.016) 0.456
Academic facility (ref = non-academic) 1.068 (0.771, 1.480) 0.692
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Figure 1 Kaplan-Meier survival curve of patients who did
receive chemotherapy (blue) and patients who did not receive
chemotherapy (green). Patients who received chemotherapy had
significantly longer overall survival, though overall survival was
poor in both groups [median 5.2 (95% CI: 4.6-5.7 months) vs.
1.5 months (95% CI: 1.3-1.6 months), P<0.001; HR =0.328 (95%
CI: 0.272-0.397), P<0.001].

(19.4 months) with pancreatectomy significantly prolonged
survival, again suggesting the benefit of multimodal therapy
in the treatment of this aggressive malignancy (17).

Whether chemotherapy improves survival in the
metastatic setting was the subject of our analysis. In
both univariate and multivariate analysis, chemotherapy
administration was significantly associated with improved
survival. No other factor was independently associated with
survival. Outcomes among patients who did not receive
chemotherapy were extremely poor, with median survival of
just 6 weeks. Although chemotherapy was associated with
prolonged survival, prognosis remained grim in those who
received chemotherapy, only having a median survival of
just over five months.

There is no standard chemotherapy regimen for patients
with advanced PASC, and knowledge of current practice is
limited to case reports and institutional series. Thus, care
for patients with PASC histology is guided by the pancreatic

adenocarcinoma literature. In the adjuvant setting,

Table 3 Multivariable Cox proportional hazards model to identify factors associated with risk of death

Variable Hazard ratio (95% Cl) P value
Age at diagnosis 1.002 (0.993, 1.011) 0.704
Sex (ref = female) 1.017 (0.855, 1.211) 0.846
Ethnicity (ref = Non-Hispanic)

Hispanic 0.969 (0.614, 1.529) 0.892

Unknown 0.817 (0.546, 1.224) 0.327
Charlson Deyo Comorbidity Score (ref =0) 1.112 (0.923, 1.341) 0.264
Insurance (ref = uninsured)

Private 1.086 (0.658, 1.792) 0.748

Medicaid 1.063 (0.582, 1.941) 0.843

Medicare 1.380 (0.823, 2.315) 0.222

Other govt/unknown 1.351 (0.721, 2.529) 0.347
Median income (ref = <$38,000)

$38,000-$47,999 1.023 (0.784, 1.336) 0.866

$48,000-$62,999 1.081 (0.833, 1.404) 0.557

>$63,000 0.986 (0.766, 1.269) 0.914
Differentiation (ref = well/moderate)

Poor/undifferentiated 1.028 (0.663, 1.592) 0.902

Unknown 0.931 (0.613, 1.413) 0.736
Academic facility (ref = non-academic) 0.848 (0.711, 1.013) 0.068
Chemotherapy (ref = no) 0.328 (0.272, 0.397) <0.001
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published regimens include gemcitabine monotherapy,
gemcitabine in combination with a platinum-based agent,
or gemcitabine in combination with 5-fluorouracil, or
capecitabine (4,6,18). There are two case reports of patients
with metastatic PASC who survived at least 20 months.
In one case, published in 2008, a 51-year-old woman was
treated with 5-fluorouracil (FU) and cisplatin followed
by S-1 and cisplatin (19). In the other, published in 2011,
a patient survived for 29 months after being treated with
gemcitabine and oxaliplatin followed by maintenance
gemcitabine (20). The authors in both cases chose to use
platinum agents because they are often effective against
squamous cell carcinomas. The efficacy of platinum-
agents and gemcitabine for squamous cell cancers has been
theorized to be the result of a synergistic effect in which
gemcitabine inhibits repair of DNA breaks caused by the
platinum agent (12,13,21).

In 2015, the efficacy of platinum-agent combination
chemotherapy for resectable PASC was investigated
in the single-institution study performed by Wild and
colleagues (4). They reported that 14 patients who had
received platinum-containing adjuvant chemotherapy
for at least two cycles had longer survival compared with
the 25 patients who received chemotherapy without a
platinum agent (median 19.1 vs. 10.7 months, P=0.015).
Unfortunately, we did not have access to the chemotherapy
regimens used in this NCDB analysis. However, we
support further research to assess the optimal choice of
chemotherapeutics in the metastatic setting.

Our study had several other limitations. First, because of
its retrospective nature, it is difficult to imply causation. We
adjusted for patients’ clinical variables in the multivariable
cox proportional hazards regression model, but this may
not account for all the potential confounders. Second, the
generalization of results from NCDB analysis is limited,
given that it is hospital-based data, missing outpatient clinic
information. Third, we did not adjust for the immortal time
bias. Patients who were slated to start chemotherapy but
died before chemotherapy could be initiated were counted
as having not received chemotherapy, thus creating a source
of bias. Lastly, other important pieces of information, such
as patient performance status and specific pathological
information, were also missing. Quality of life metrics were
also unavailable and would have also been useful to help
characterize the impact of chemotherapy. Any potential
survival advantage associated with treatment should ideally
also be associated with a reasonable risk: benefit value on
the quality of that time gained. Prospective studies involving
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patients with metastatic PASC are needed to delineate
optimal treatment. However, given that prognosis is likely
dismal even with the best currently available treatments,
the discovery of novel targets or agents is paramount to
achieving improved outcomes.

Conclusions

The prognosis of patients with metastatic PASC is
uniformly poor and treatment is typically guided by
pancreatic adenocarcinoma guidelines and algorithms.
Multicenter prospective randomized trials are needed to
determine the optimal treatment strategy for patients with
PASC. This large retrospective study from a high-quality
national database contributes important data to clinicians
and patients, strengthens the case to pursue additional trials
and supports the consideration to offer chemotherapy to
patient with metastatic PASC.
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Figure S1 Kaplan-Meier curves for patients who did not receive Figure S2 Kaplan-Meier curves for patients who did receive
chemotherapy and did receive radiation therapy (green) and chemotherapy and did receive radiation therapy (green) and
patients who did not receive chemotherapy and did receive patients who did not receive chemotherapy and did receive
radiation (blue). There was no difference in overall survival radiation (blue). There was no difference in overall survival
between these groups (P=0.191). between these groups (P=0.541).
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