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Abstract: 
Our study aims to evaluate the rates of oncologic workup, treatment initiation and completion in older adults with a newly diagnosed pancreatic neoplasm. Older adults comprise the majority of patients diagnosed with cancer but are underrepresented in clinical trials and consequently evidence-based, clinically relevant treatment guidelines are lacking for this patient population.1Although age alone is an insufficient marker of physical fitness and frailty, concurrent comorbid conditions and reduced physiologic reserve associated with aging can limit a patient’s ability to tolerate certain treatments. Thus, comprehensive geriatric assessment and the tradeoffs amongst management options need to be clearly discussed at the onset of care, including during discussions about tissue biopsy. To support these management discussions, we will perform a retrospective cohort study of Kaiser Permanente Northern California (KPNC) patients diagnosed with a pancreatic neoplasm between 2015 and 2020 to determine the percentage of patients, stratified by age and medical comorbidities, who have initiated and completed recommended oncologic therapy. We will review patient charts for demographic characteristics, medical comorbidities, and pathologic features such as tumor type and staging. We will determine the association between age and initiation and completion of treatment. 

Specific Aims: 
1.    To determine the percentage of older adult patients who initiate oncologic therapy with chemotherapy, radiation and/or surgery. 
2.    To determine the percentage of older adult patients who complete oncologic therapy with chemotherapy, radiation and/or surgery. 
3.    To develop a clinical decision tool for oncologic treatment providers to use when discussing pancreatic neoplasm workup and management options based upon age and associated comorbidities at the time of diagnosis.
 
Background and Significance:
Pancreatic cancer is the fourth leading cause of cancer-related death in the United States.2 Typically older individuals develop this disease, with the average age of presentation at 71 years.3,4 The most common type of pancreatic tumor is adenocarcinomas arising from the ductal epithelium. Histologic evaluation is necessary to confirm the diagnosis of pancreatic cancer, though in some cases, patients with resectable tumors may proceed to surgery without a pre-operative biopsy. Curative treatment can only be accomplished with surgical resection, with or without chemotherapy or radiation. Unfortunately, of the 15-20% of patients who are surgical candidates, the five-year survival after margin-negative pancreaticoduodenectomy is 30% for node-negative and 10% for node-positive disease,5 though contemporary trials of carefully selected patients have demonstrated improvements in survival.6
 
Older adults comprise the majority of patients diagnosed with cancer but are underrepresented in clinical trials and consequently evidence-based, clinically relevant treatment guidelines are lacking for this patient population.1 Although age alone is an insufficient marker of physical fitness and frailty, concurrent comorbid conditions and reduced physiologic reserve associated with aging can limit a patient’s ability to tolerate certain treatments. Older patients tend to have a higher risk of perioperative morbidity and mortality, and those selected for surgery are typically among the most fit without common age-related comorbidities.4 The benefits of palliative systemic chemotherapy are also uncertain as patients older than 76 were not included in the pivotal ACCORD 11 trial evaluating the efficacy of FOLFIRINOX and under-represented in the MPACT trial evaluating the combination of gemcitabine and nab-paclitaxel.6,7 Thus, comprehensive geriatric assessment and the tradeoffs amongst management options need to be clearly discussed at the onset of care, including during discussions about tissue biopsy.  
 
Our goal is to compile data from a large integrated healthcare system cancer registry to determine the percentage of older adults diagnosed with pancreatic neoplasms who were able to undertake or complete any oncologic treatment. While maintaining a patient-centered treatment approach, the results of this study may help inform clinicians when counseling their patients regarding the risks and benefits of their treatment options based upon chronologic age as well as any age-related comorbid medical conditions.
 
Research Question:
Are older adults with newly diagnosed pancreatic adenocarcinoma at Kaiser Permanente Northern California from 2015-2020 less likely to complete oncologic treatment(s) with chemotherapy, radiation and/or surgery compared to younger adults with the same diagnosis?

Study Design and Methods:
Design: Our study is a retrospective cohort design, evaluating all adult patients diagnosed with a pancreatic neoplasm at Kaiser Permanente Northern California between 2015 and 2020. We will evaluate patients by their chronologic age group and medical comorbidities to determine how many patients started treatment with chemotherapy, radiation, and/or surgery. Of those who started therapy, we will determine the total number of patients who completed treatment, as well as objective clinical factors that may have led to their discontinuation of treatment.

Target Population: All adult patients with newly diagnosed pancreatic neoplasm.
Accessible Population: All adult patients registered in the KPNC Cancer Registry with newly diagnosed pancreatic neoplasm and adequate follow up at KPNC between 2015-2020. 
Subject Inclusions Criteria:
· Newly diagnosed pancreatic neoplasm
· Demography: adults >18, all race/ethnic groups 
· Inclusion/Patient Identification: Identified from KPNC Cancer Registry
· Time Period: 2015-2020 with complete follow up 

Subject Exclusion Criteria:
· Patients with incomplete follow up

Sampling Procedures:
·  KPNC is an integrated healthcare system, in which there is excellent patient retention and follow up. Data is readily accessible and organized within research and utilization databases. We will have access to the KPNC Cancer Registry with complete ascertainment of diagnosis and confirmed follow up for KPNC patients diagnosed with pancreatic neoplasms. We will identify all patients who meet the inclusion/exclusion criteria from the KPNC Cancer Registry. Then using the research database located within the Division of Research, we will extract the data required to complete the study.

Primary Predictor Variable: 
· Age (Categorized: <65, 66-70, 71-75, 76-80, 81-85, >85)

Secondary Predictor Variables:
· Comorbid conditions using Charlson comorbidity index (or another KP-derived index) 
· ECOG score (if available) 
· Gender (Male, Female)
· Race (White, Black, Asian, Other) 
· Tumor characteristics
· Type (Benign or Malignant)
· Location (Head, Body, Tail, Overlapping, Other)
· Tumor Grade/Stage
· Pathologic Grade (Grade I/II, Grade III/IV, Unknown)
· American Joint Committee on Cancer (AJCC) Stage (I/II, III/IV, Unknown)
· Historic stage (Localized, Regional, Distant/Metastatic, Unstaged)

Primary Outcome Variable: 
· Completion of any oncologic treatment (Chemotherapy, Radiation, and/or Surgery)

Secondary Outcome Variables:
· Completion of oncologic treatment, based upon clinically relevant groups:
· Received surgery or not
· Received radiation or not
· For chemotherapy: initiated chemotherapy, received <6 months, 6-12 months, or >12 months.
· Initiation of any oncologic treatment (Chemotherapy, Radiation, and/or Surgery)
· Reasons for discontinuation of treatment: 
· Side effects or adverse events
· Death from CA
· Unknown/Not stated 
· Total number of hospital admissions (excluding surgery admission)
· Hospice enrollment
· Overall survival 
· Time-to-event outcomes 
· Time to discontinuation of treatment 
· Time to enroll in hospice

Confounding Variables
· Medical comorbidities, BMI, total pack years of tobacco.

Hypothesis and Planned Statistical Analysis:
Hypothesis: In adults with newly diagnosed pancreatic adenocarcinoma at KPNC from 2015-2020, age over 80 is associated with a decreased likelihood of completing any oncologic treatment compared to younger adults with the same diagnosis. 

[bookmark: _GoBack]Null hypothesis: In adults with newly diagnosed pancreatic adenocarcinoma at KPNC from 2015-2020, age over 80 is not associated with the likelihood of completing any oncologic treatment compared to younger adults with the same diagnosis. 

Statistical Test: Chi-squared test, odds ratio
· Primary Variable: “age (<80 versus >80 years of age)” *Switched to dichotomous for the purpose of the power calculation.  
· Primary Outcome: “completion of ANY oncologic treatment”, dichotomous.

Estimating Proportion Size: Based upon the population-based data from the Surveillance, Epidemiology, and End Result (SEER) Program database between 2004 and 2015, 31,509 of 125,066 (25%) patients diagnosed with pancreatic cancer were over the age of 80.8,9 We estimate there are similar age group proportions in our study population at KPNC.

Estimating Effect Size: The ACCORD trial analyzed adults under 80 years of age with pancreatic cancer who underwent oncologic treatment with chemotherapy. Of the 493 patients enrolled in the study only 362 (73.5%) patients completed treatment.6 We estimate there are similar retention rates in our study population at KPNC. Furthermore, since there is no available data in the literature evaluating patients who collectively completed chemotherapy, radiation, and/or surgery, we will use chemotherapy completion rates as the baseline risk in our reference group (age < 80) since most patients who receive surgery and radiation will also undergo chemotherapy. A conservative effect size between 0.6 and 0.7 was chosen to detect a 10% difference in completion rates between patients >80 and <80 years of age. 

Sample Size Calculation: When comparing rates of completion of oncologic treatment between respondents who are >80 years old versus <80 years old (assuming prevalence of >80 of 25%, <80 of 75%, the rate of oncologic treatment completion in <80 group of 70%), we will have 80% power (alpha = 0.05, two-tailed test) to detect a difference of 10% (OR = 0.64) requiring a sample of 988 total patients (247 patients > 80 years old, 741 patients < 80 years old).10

Analysis Plan: Multivariable modeling with logistic regression or proportional hazard models will be used for dichotomous outcomes to adjust for secondary predictors and confounding variables (comorbidity, race/ethnicity, tumor type/characteristics, etc). 

Ethical Considerations:
Subjects included in this study do not require further identification and their care will not be affected in any way. Patient data will be collected, de-identified, and stored in a password protected encrypted file.
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