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Introduction

With approximately 50% of cases presenting with 
metastatic disease, pancreatic adenocarcinoma continues 
to carry a dismal prognosis (1,2). Its gravity is twofold: the 
lack of effective screening protocols leads many patients 
to be diagnosed with unresectable disease, and current 

limitations with surgical and medical therapies typically 
preclude effective treatment once diagnosed. Unlike 
diseases such as metastatic colorectal cancer, patients with 
metastatic pancreatic cancer are currently not candidates 
for curative resection. Until the effectiveness of available 
therapies can surpass the aggressive biology of the disease, 
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palliation of symptoms will remain a mainstay of treatment, 
with a focus on alleviating symptoms rather than treating 
the disease. While not all patients present with symptoms 
requiring intervention, they frequently develop with disease 
progression (2,3).

Because of the location of the pancreas within the 
retroperitoneum, its proximity to vital structures, aggressive 
behavior, and potential for metastatic spread, pancreatic 
adenocarcinoma can cause a variety of symptoms that 
can impair a patient’s quality of life. Pain is a presenting 
symptom in approximately half of patients, and develops 
in a majority of patients at some point during the disease 
process (2,4,5). Furthermore, it has been estimated that 
approximately 80% of patients with pancreatic head 
adenocarcinoma will seek intervention for symptoms of 
biliary obstruction (2). Gastric outlet obstruction, often 
requiring intervention, occurs in 20% of patients, and may 
develop in another 20–40% during the course of their 
disease (2). The challenge with palliation is minimizing 
symptoms of disease while limiting morbidity due to 
therapy. Benefits of palliation extend beyond alleviating 
pain; by shifting the clinical focus to palliative strategies, 
several studies have noted lower overall costs of care (6,7). 
Understanding the current status of palliative care among 
patients with pancreatic cancer is important for addressing 
existing barriers to its implementation. This study focused 
on the cohort of patients who presented with metastatic 
pancreatic adenocarcinoma at diagnosis, and aimed to 
evaluate trends and patterns of palliative care utilization in 
the United States.

Methods

Data

The study cohort was derived from the National Cancer 
Data Base (NCDB) Participant User File. The NCDB 
is a national database that captures approximately 70% 
of incident cancer cases in the United States. All cases of 
pancreatic adenocarcinoma that presented with clinical 
stage IV disease from 2003 to 2011 were abstracted from 
the database. Interventions that were aimed at palliating or 
alleviating symptoms were denoted “palliative”. Patients 
were stratified into those who underwent a specified 
type of palliative therapy (surgery, radiation, systemic 
chemotherapy, pain management, or a combination 
thereof), those who received a referral for palliative therapy, 
or those without intervention or referral.

Covariates

Covariates of interest included patient-specific factors such 
as age (stratified into age groups 18–59, 60–69, 70–79, or 
≥80 years), sex, race/ethnicity (white non-Hispanic, black 
non-Hispanic, Hispanic, or other), insurance status (private, 
Medicare, Medicaid, uninsured, or unknown), quartile of 
median household income, and number of Charlson/Deyo 
comorbidities (0, 1, or ≥2). Hospital-specific covariates 
included facility type (community cancer program, 
comprehensive community cancer program, academic/
research program, or other) and geographic region of the 
United States (Northeast, South, Midwest, and West).

Statistical analysis

Demographic and facility-related covariates were compared 
between the group that received a specified palliative 
intervention and the group that did not using standard 
univariate statistics. Regression analyses were used to 
identify significant trends in use of palliative therapy 
over the time period of the cohort. Multivariable logistic 
regression was used to model receipt of palliative therapy 
as a function of the aforementioned covariates. Kaplan-
Meier curves were constructed for the groups undergoing 
various palliative interventions. In order to determine the 
association of the various palliative- and non-palliative 
interventions with patient survival, multivariable survival 
analyses were performed using a Weibull model because 
survival was not consistent with a proportional hazards 
assumption. All analyses were performed using STATA 
software (version 12.1, StataCorp, College Station, TX, 
USA). Statistical significance was defined as P<0.05.

Results

Study cohort

Within the primary study cohort, a total of 68,075 patients 
diagnosed with stage IV pancreatic adenocarcinoma were 
identified; of these, 11,449 (16.8%) received designated 
palliative therapy. Among this subset, the largest proportion 
received systemic chemotherapy (37.2%), followed by 
surgery (19.0%), pain management alone (15.3%), radiation 
(8.1%), or a combination thereof (8.7%). Compared to the 
16.8% of patients receiving designated palliative therapy, 
rates of utilization of non-palliative therapy were as follows: 
systemic chemotherapy (43.6%), surgery (0.6%), radiation 
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(1.4%), and combination therapy (4.6%). Approximately 
11.7% had a referral for palliative care, but no specific 
interventions were identified. Univariate comparisons 
between those receiving and not receiving designated 
palliative therapy are shown in Table 1.

Trends

Among patients with stage IV disease, there was a 
significant increase in the utilization of palliative care, from 
12.9% in 2003 to 19.2% in 2011 (P<0.001). Considering 
the various interventions individually, the rate of surgery 
significantly decreased over this time interval, while the rate 
of radiation therapy utilization remained stable (Figure 1).  
Systemic therapy, pain management strategies, and 
combination therapy all significantly increased over this 
time interval (Figure 1). Referral for palliative care also 
increased, although the type of therapy that was performed, 
if at all, was unable to be determined among this subgroup.

Logistic regression

After controlling for baseline differences between the 
cohorts, multivariable logistic regression showed that 
increasing age was associated with lower odds of receiving 
palliative therapy, particularly among those over 80 years 
(Table 2). The difference in utilization between males and 
females was not statistically significant (P=0.335). Being of 
black race or Hispanic ethnicity, however, was associated with 
lower utilization of palliative measures [odds ratio (OR) 0.83 
with 95% confidence interval (CI) 0.77 to 0.89, and OR 0.80 
with 95% CI: 0.75 to 0.85, respectively] versus Caucasians. 
Presence of associated comorbidities increased the likelihood 
of receiving palliative therapy, with 16% higher odds in 
those with one comorbidity (95% CI: 1.10 to 1.21), and 27% 
higher odds in those with two or more comorbidities (95% 
CI: 1.18 to 1.37). Compared to patients with government 
insurance, utilization was lower for privately insured 
patients (OR 0.90; 95% CI: 0.85 to 0.96). Comprehensive 
community and academic centers were more likely to offer 
palliative therapies than community cancer centers (Table 2).  
Additionally, significant regional variation was noted, with 
the Northeast region of the country having the highest 
utilization compared to the South, Midwest, or West (Table 2).

Survival analyses

Kaplan-Meier curves for the various types of palliative 

intervention are shown in Figure 2. After controlling for 
patient- and hospital-related factors using a multivariable 
Weibull model, palliative radiation did not significantly 
affect survival of patients with stage IV disease (Table 3). 
Both surgery [hazard ratio (HR) 0.94; 95% CI: 0.90 to 
0.98] and systemic chemotherapy (HR 0.55; 95% CI: 
0.53 to 0.57) were associated with improved survival. Pain 
management alone, combination therapy, and referrals 
without a designated intervention were all associated with 
worsened survival, when compared to patients who received 
neither palliative nor non-palliative interventions (Table 3). 
All forms of non-palliative interventions (surgery, radiation, 
chemotherapy, and combination therapy) were associated 
with improved survival (Table 3).

Discussion

The decision to pursue palliative therapy in patients with 
pancreatic adenocarcinoma is likely multifactorial, and 
is guided by factors such as location and character of 
symptoms, patient comorbidities, and patient and treating 
physician preferences. Focusing on a cohort of patients 
presenting with metastatic disease, for whom palliative 
therapy would likely comprise an important component of 
the treatment strategy, we found that that only a minority 
of patients (16.8%) had evidence of receiving a palliative 
intervention. The interventions designated as “palliative” 
did significantly increase during the time period, from 
12.9% in 2003 to 19.2% in 2011. However, this subset 
still represents only a small proportion of the patients who 
would likely benefit from referral for palliative services. 
A similar trend was observed in a recent study among 
patients in the Netherlands, which showed an increasing 
proportion of patients (10% to 27%) with metastatic 
disease undergoing palliative chemotherapy (1). Although 
these observed increases are encouraging, they suggest 
that further efforts are necessary to promote and provide 
palliative therapy in this population with incurable disease.

The most common palliative modality identified in this 
study was systemic therapy. Pancreatic adenocarcinoma 
is often characterized as a systemic disease owing to its 
rapid infiltration and spread, limiting detection of localized 
disease to approximately 15–20% of incident cases (1,8). 
As such, treatment with systemic chemotherapy comprises 
the mainstay of palliative therapy for advanced pancreatic 
cancer (8). Multiple reports in the literature suggest a 
survival benefit with a variety of chemotherapy regimens, 
including single-agent gemcitabine or combination 
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Table 1 Patient demographics and facility characteristics

Variable No palliative therapy (n=56,626) (%) Palliative therapy (n=11,449) (%) P value

Age (years) Mean: 67.5 Mean: 66.6 <0.001

18–59 25.5 27.9

60–69 28.9 29.3

70–79 28.9 28.6

≥80 16.7 14.2

Sex 0.036

Male 52.6 53.7

Female 47.4 46.3

Race/ethnicity <0.001

White, non-Hispanic 71.7 74.4

Black, non-Hispanic 11.7 11.1

Hispanic 13.6 11.9

Other 2.9 2.6

Payer <0.001

Private 33.6 33.6

Medicare 53.9 53.8

Medicaid 6.0 7.2

Unknown 2.9 1.4

Self-pay 3.6 3.9

Median income quartile <0.001

1st 16.5 17.5

2nd 20.9 22.5

3rd 25.7 26.0

4th 32.5 29.4

Charlson/Deyo comorbidities <0.001

0 68.8 64.6

1 23.5 26.0

≥2 7.7 9.4

Facility type <0.001

CCP 10.6 9.4

Comprehensive CCP 51.8 49.3

Academic/research 37.5 41.1

Other 0.1 0.3

Region <0.001

Northeast 21.4 27.0

South 35.9 31.5

Midwest 26.6 30.3

West 16.1 11.2

CCP, Community Cancer Program. 
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Figure 1 National trends in use of palliative interventions.

regiments such as FOLFIRINOX (3,8-10). Among our 
cohort, receipt of palliative chemotherapy was associated 
with prolonged survival. Aside from its modest survival 
benefit, a recent systematic review by Kristensen et al. 
highlighted its role in improving quality of life and pain 
scores in patients with metastatic disease (11). The goal 
of minimizing symptoms, either due to the disease or to 
the agent itself, should guide the choice of chemotherapy 
regimen. FOLFIRINOX has been shown to provide an 
incremental survival benefit over older agents, such as 
gemcitabine, but its higher incidence of side effects detracts 
from its appeal as a palliative regimen (3,10,12).

For patients with more localized symptoms, such as 
gastric outlet or biliary obstruction, palliation with surgical 
or endoscopic approaches may provide symptomatic 
improvement (2). Symptomatic biliary obstruction 
develops in approximately 80% of patients who have 
disease in the pancreatic head, and may cause pruritus, 
cholangitis, anorexia, malnutrition, or even hepatic 
failure (2). Surgical bypass (such as hepaticojejunostomy 

or choledochojejunostomy) traditionally comprised the 
mainstay of therapy for these symptoms. Recently, however, 
in accordance with the goal of minimizing therapeutic 
morbidity in the face of incurable disease, endoscopic 
therapies with stent placement are being increasingly 
utilized for both duodenal and biliary obstructions (2,3,13).

For gastric outlet obstruction, both palliative resection 
and bypass have been described to alleviate obstructive 
symptoms (2,3,8). Currently, palliative bypass is preferred, 
as a survival benefit has not been consistently shown for 
either approach, and bypass is associated with a lower 
morbidity. The risk of developing gastric outlet obstruction 
is so high among patients with biliary obstruction that 
prophylactic gastrojejunostomy is now recommended in 
patients undergoing palliative hepaticojejunostomy (2,3). 
Within our study, surgical palliation offered a small benefit 
and showed decreasing utilization over time, although 
distinction between approach (surgical versus endoscopic) 
and type (gastric, biliary, or both) could not be made.

Pain management forms an essential aspect of palliative 
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Table 2 Logistic regression modeling palliation as a function of other covariates

Variable Odds ratio
95% confidence

P value
Lower Upper

Age (years)

18–59 Reference

60–69 0.89 0.84 0.95 <0.001

70–79 0.84 0.78 0.90 <0.001

≥80 0.71 0.66 0.77 <0.001

Sex

Male Reference

Female 0.98 0.94 1.02 0.335

Race/ethnicity

White, non-Hispanic Reference

Black, non-Hispanic 0.83 0.77 0.89 <0.001

Hispanic 0.80 0.75 0.85 <0.001

Other 0.93 0.82 1.06 0.29

Payer

Medicare Reference

Private 0.90 0.85 0.96 <0.001

Medicaid 1.10 1.00 1.20 0.043

Unknown 0.47 0.40 0.56 <0.001

Self-pay 1.01 0.90 1.13 0.91

Median income quartile

1st Reference

2nd 1.00 0.94 1.06 0.942

3rd 0.92 0.87 0.98 0.007

4th 0.79 0.74 0.84 <0.001

Charlson/Deyo comorbidities

0 Reference

1 1.16 1.10 1.21 <0.001

≥2 1.27 1.18 1.37 <0.001

Facility type

CCP Reference

Comprehensive CCP 1.17 1.09 1.26 <0.001

Academic/research 1.29 1.19 1.38 <0.001

Other 2.25 1.46 3.47 <0.001

Region

Northeast Reference

South 0.67 0.63 0.71 <0.001

Midwest 0.88 0.83 0.93 <0.001

West 0.56 0.52 0.60 <0.001

CCP, Community Cancer Program.
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Figure 2 Kaplan-Meier curves for various palliative interventions. The thick solid black line represents the survival curve for patients who 
did not receive any type of palliative or non-palliative therapy.

care. Among patients receiving palliative interventions 
in our cohort, those receiving pain managements as the 
primary palliative therapy increased significantly from 
2003 to 2011. The abdominal and back pain frequently 
experienced by patients with pancreatic cancer can be 
debilitating, and severely affect a patient’s quality of life (3). 
As with surgical therapy, radiation therapy can also provide 
palliation of localized symptoms. It is less commonly used 
than either systemic or surgical intervention, but can be an 
important adjunct to target specific areas of pain (14,15). 
Furthermore, although brain and bone involvement 
is uncommon among patients with pancreatic cancer, 
radiation therapy offers an important option for patients 
with pathologic fractures or neurologic impairment (14).

Unfortunately, our study indicates that there may 
be racial and ethnic disparities in providing palliative 
interventions to patients with unresectable pancreatic 
cancer. Both black race and Hispanic ethnicity were 
associated with lower odds of receiving designated forms of 

palliative care, despite controlling for demographic factors 
such as insurance status, income, facility type, and regional 
variation. This observation is not unique to our study; a 
recent review highlighted disparities in hospice utilization 
and the assessment and treatment of pain among black and 
Hispanic patients across a variety of advanced diseases (16). 
Another study utilized the Surveillance Epidemiology and 
End Results (SEER) database to identify cases of pancreatic 
adenocarcinoma and evaluate overall trends in treatment. 
Of the patients undergoing therapy that was determined 
to be palliative, patients of black race had lower odds of 
receiving chemotherapy, and those of Hispanic ethnicity 
were less likely to receive radiation (17). Although another 
study suggested that some of these disparities might be 
attenuated in the inpatient setting, it is evident that further 
efforts to eliminate these differences are necessary (18).

Other differences in provision of palliative therapy 
were noted among our study cohort. While gender does 
not appear to have a significant role, several other patient 
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Table 3 Multivariable hazards model among patients with pancreatic adenocarcinoma

Variable Hazard ratio
95% confidence

P value
Lower Upper

Therapy

None Reference

Palliative designation

Surgery 0.94 0.90 0.98 0.004

Radiation 1.05 0.98 1.12 0.155

Systemic Rx 0.55 0.53 0.57 <0.001

Pain management 1.45 1.38 1.52 <0.001

Combination 1.19 1.12 1.27 <0.001

Referral 1.20 1.13 1.27 <0.001

Non-palliative designation

Surgery 0.58 0.52 0.64 <0.001

Radiation 0.79 0.74 0.85 <0.001

Systemic Rx 0.46 0.46 0.47 <0.001

Combination 0.36 0.34 0.37 <0.001

Age (years)

18–59 Reference

60–69 1.09 1.07 1.12 <0.001

70–79 1.22 1.19 1.25 <0.001

≥80 1.44 1.40 1.48 <0.001

Sex

Male Reference

Female 0.92 0.91 0.94 <0.001

Race/ethnicity

White, non-Hispanic Reference

Black, non-Hispanic 1.01 0.98 1.03 0.67

Other 0.86 0.82 0.90 <0.001

Hispanic 0.94 0.92 0.97 <0.001

Payer

Medicare Reference

Private 0.89 0.87 0.90 <0.001

Medicaid 0.95 0.91 0.98 0.002

Unknown 0.95 0.90 0.99 0.030

Self-pay 0.91 0.87 0.95 <0.001

Table 3 (continued)
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factors may be associated with the decision to offer 
palliative services. Interestingly, while patients with more 
comorbidities are more frequently offered palliative 
therapy, age had the opposite association: with increasing 
age, the odds of undergoing a palliative intervention 
decreased (Table 2). This finding was also reflected in 
the study by Bernards et al., which noted a lower use 
of palliative chemotherapy among older patients in the 
Netherlands (1). Socioeconomic factors also appeared to 
affect provision of palliative therapy among our cohort; 
those with higher income and private health insurance were 
less likely to receive palliative interventions. This finding 
is in distinction to that observed in the Netherlands, where 
those of higher socioeconomic status were more like to 
undergo palliative chemotherapy. Further investigation into 
causes of these differences is important.

This study has several limitations. We cannot be certain 

that the codes for palliative care are used appropriately and 
consistently across institutions; palliative interventions, 
therefore, may be underestimated in this study, although 
there is consistency of the estimated prevalence with 
other studies. Although the NCDB offers detailed 
staging, therapeutic, and survival data on patients with 
pancreatic cancer, it does not offer information regarding 
the specific type of chemotherapy regimens given or 
the type of palliative surgeries performed. Therefore, 
analyses comparing types of these interventions cannot 
be performed. Additionally, these data are subject to bias 
due to their retrospective nature, and the choice between 
various palliative interventions may be influenced by the 
health state of the patient. For example, the survival benefit 
observed with palliative chemotherapy may be in part 
due to the selection of healthier patients who are deemed 
“fit” enough to undergo chemotherapy. Furthermore, the 

Table 3 (continued)

Variable Hazard ratio
95% confidence

P value
Lower Upper

Median income quartile

1st Reference

2nd 0.96 0.94 0.99 0.003

3rd 0.97 0.94 0.99 0.003

4th 0.92 0.90 0.94 <0.001

Charlson/Deyo comorbidities

0 Reference

1 1.15 1.13 1.17 <0.001

≥2 1.41 1.37 1.45 <0.001

Facility type

CCP Reference

Comprehensive CCP 0.93 0.91 0.96 <0.001

Academic/research 0.75 0.73 0.77 <0.001

Other 0.95 0.78 1.17 0.653

Region

Northeast Reference

South 1.08 1.06 1.10 <0.001

Midwest 1.15 1.13 1.18 <0.001

West 1.05 1.02 1.07 0.001

CCP, Community Cancer Program.
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accuracy of the “palliative” designation is dependent upon 
the coding by trained data entry personnel, and may be 
subject to substantial inter-coder variability that cannot be 
quantified. While any therapy in a patient with metastatic 
disease may be considered palliative, the lack of the 
palliative designation for all patients with Stage IV disease 
undergoing therapy indicates that the goals of therapy may 
not have been fully addressed with the patients during their 
healthcare encounters. Lastly, the database cannot discern 
individual patient and family preferences that may influence 
whether or not palliative care is pursued, and which 
approach is selected.

Conclusions

While the utilization of palliative therapies among patients 
with metastatic pancreatic cancer is increasing, deficiencies 
remain among a population that would likely benefit from 
these approaches. Moreover, there are areas of disparity—
particularly among older patients and those with non-
white race or ethnicity—that must be addressed on both 
a locoregional and national level. Since this disease is 
often symptomatic and can significantly impair functional 
status among patients who suffer from it, until medical and 
surgical therapies advance, the use of palliative therapies to 
improve quality of life among this population should remain 
a priority.
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