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      Abstract


      Background: This study evaluates survival outcomes of pancreatic ductal adenocarcinoma patients treated at a large, integrated health system and whether there are differences based on race.


      Method: We conducted a retrospective study from 2010-2018 among patients at Kaiser Permanente Northern California (KPNC). Self-reported racial ethnic groups included Caucasian, African American, Hispanic, Asian, and Other. Kaplan Meier and Cox regression analyses were used to evaluate differences in race, age, stage, and treatment utilization in relation to overall survival.


      Results: A total of 3,799 patients were diagnosed with pancreatic ductal adenocarcinoma from 2010-2018. The mean age of Caucasians was on average 2.5 years higher than the mean age of non-Caucasians (p < 0.001). The difference in mean overall survival (OS) between the race groups was not statistically significant. Kaplan-Meier survival analyses was performed and demonstrated statistically significant differences in mean OS between age groups (p < 0.001). OS was highest, 44.0 months, for those who underwent surgery, chemotherapy, and radiation.


      Conclusion: This study identified racial parity in survival outcomes and treatment utilization for pancreatic cancer patients who were treated at a large, integrated health care system where patients have equal access to care.
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      Introduction


      Pancreatic cancer is the 12th most common cancer in the world, accounting for 2.7% of all cancers diagnosed [1], and it is the 3rd leading cause of death by cancer in the United States. 1-year and 5-year survival rates, combining all stages, is 27% and 6%, respectively [1]. Not only does pancreatic cancer have an overall low survival rate, multiple studies have shown that African Americans diagnosed with pancreatic cancer have worse outcomes. African American patients are less likely to be recommended surgery, to undergo surgery when recommended (OR 0.66), and to receive adjuvant therapy [2-4]. When they undergo surgery, they have a higher mortality compared to Caucasian patients (OR1.27, 95% CI: 1.01-1.61) [5,6]. Being of non-Hispanic black race has been identified as an independent predictor for pancreatic cancer-related death [7]. Some have shown that worse outcomes for African American patients may be in part due to race being closely correlated to or serving as a placeholder for low socioeconomic status [6-10]. Studies have also identified differences in distribution of tobacco use and obesity in patients of different races diagnosed with pancreatic cancer, speculating that increased pancreatic cancer risk and worse pancreatic-cancer related survival seen in African American patients could be partly attributed to differences in habits and habitus [11,12].


      However, it is uncertain whether these disparities also stem from treatment inequalities, such as time from diagnosis to surgery, percentage of patients undergoing neoadjuvant chemotherapy, and likelihood of receiving surgery, in addition to a combination of the aforementioned factors.


      We therefore seek to investigate racial disparity in pancreatic cancer treatment and outcomes in a large integrated health care system, Kaiser Permanente Northern California (KPNC).


      Materials and Methods


      Data source and patient selection


      A retrospective cohort study was conducted using data from the KPNC cancer registry data system. KPNC serves a total population of approximately 3.9 million Kaiser Foundational Health Plan, Incorporated members who are cared for by the 8,500 physicians of The Permanente Medical Group, Inc. across 21 hospitals, under a mutual exclusivity arrangement. All KPNC hospitals and clinics employ the same information systems and use Epic electronic medical record (EMR) system. The KPNC cancer registry is a northern California database maintained by the integrated 21-hospital system and Kaiser Health Plan, and reports information on all reportable cancers to the State of California and the Surveillance, Epidemiology, and End Results (SEER) program. The population studied includes all patients under the Kaiser heath plan with pancreatic cancer seen at any Kaiser health facility in Northern California. Follow-up is reported to the registry with mandatory data points including date of last contact, vital status, and cancer status.


      A total of 4,340 pancreatic cancer patients were identified between February 2010 and December 2018. Of those, 3,799 were diagnosed with pancreatic adenocarcinoma. Benign disease, premalignant cystic disease, neuroendocrine tumors, lymphomas and metastatic lesions were excluded.


      Variable definitions


      The main independent variable (categorical) was the self-reported race of the patient. Race was divided into five subgroups: African-American, Hispanic, Caucasian, Asian (Chinese, Japanese, Filipino, Hawaiian, Korean, Vietnamese, Laotian, Hmong, Kampuchean, Thai, Asian Indian, Pakistani, Micronesian, Chamorro, Guamanian, Polynesian, Tahitian, Samoan, Tongan, Melanesian, Fiji Islanders, New Guinean, Other Asian, and Pacific Islander NOS), and Other. The outcome was a numerical variable defined as “time to death”. This was based on the difference in months from the date of diagnosis reported and the date of death, which was confirmed by death certificates on the National Death Index.


      Potential confounders considered included age in years at diagnosis (< 50, 50-59, 60-69, 70-79 and > 80), sex (male or female), stage at diagnosis (in situ, localized, regional, or distant), tumor location (body, head, tail, NOS), treatment received (surgery, chemotherapy, radiation, surgery and chemotherapy, surgery and radiation, chemotherapy and radiation, all, or none).


      Statistical analysis


      Descriptive statistics and bivariate analysis were performed to assess differences in characteristics in relation to the independent or dependent variables. Given that all variables assessed were categorical, chi-squared tests were used to determine differences of statistical significance. Unadjusted and adjusted survival analyses were performed using the Kaplan-Meier estimator and Cox proportional hazard regression models were used to determine the association between race, ethnicity, and the primary outcome-overall survival in months.


      All statistical analyses were performed by SPSS version 22. This study was approved by the Kaiser Permanente Institutional Review Board for the Protection of Human Subjects, which has jurisdiction over the 21 hospitals described in this paper.


      Results


      Patient characteristics


      As shown in Table 1, 2,470 (65.0%) were Caucasian, 431 (11.3%) were Hispanic, 342 (9.0%) were African American, 538 (14.2%) were Asian, and 18 (0.5%) were Other. Statistically significant differences were found within age groups and the mean age of each race. The mean age of Caucasians was on average 2.5 years higher than the mean age of non-Caucasians (p < 0.001). Caucasians also had the highest proportion of people greater than 70 years old (41%) (p = 0.006).


      There was no significant difference in the location of the tumor between race groups (p = 0.904), with approximately 25% of locations not specified across all races. Mean tumor size and number of lymph nodes examined were not reported in all patients and differences from available data were found to be not statistically significant.


      There was no significant difference in the stage at time of diagnosis between race groups (p = 0.953) and no significant difference in the different types of treatment received/provided between race groups (p = 0.201). Upon utilizing multivariate analysis, all potential cofounders were not statistically significant except for the age group at time of diagnosis (p = 0.013) (Table 1).


      Overall survival


      Kaplan-Meier tests were used to analyze overall survival (OS) based on race and then age at diagnosis (Graph 1 and Graph 2). All race groups appear to follow a similar downward trend, with OS decreasing exponentially as time from diagnosis increased. The mean overall survival was 12.2 months for Caucasians, 15.7 months for Hispanics, 14.7 months for African Americans, 14.5 months for Asians, and 10.8 months for Other. While Caucasians and Other patients appear to have a lower mean OS, this difference is not statistically significant (p = 0.52) (Graph 1).


      However, Kaplan-Meier survival tests based on age group at time of diagnosis demonstrated a statistically significant difference in overall survival. All age groups appear to follow a similar downwards trend in overall survival from time of diagnosis, with OS decreasing exponentially as the number of months increased. The slope decreases more steeply with each increase in age group interval. The mean OS is 29.6 months for patients < 50 years old, 20.5 months for 50-59 years old, 16.0 months for 60-69 years old, 10.9 months for 70-79 years old, and 5.5 months for > 80 years old. The difference in mean OS between age groups is statistically significant (p < 0.001) (Graph 2).


      Patients were then analyzed based on stage of disease at time of diagnosis. The largest proportion of patients diagnosed with stages 1-3 from all race groups underwent no treatment (> 25% for every race group). Excluding the Other race group due to the small sample size, the percentage of each race group receiving different treatment regimens were similar (p = 0.849). The difference in OS between the patients with stage 1-3 pancreatic cancer in the race groups was not statistically significant (p = 0.233).


      Similarly, the largest proportion of stage 4 patients in each race group underwent no treatment (> 48% for all race groups). Overall survival was significantly lower for stage 4 patients, averaging 6.4 months compared to the average 22.0 months for stage 1-3 patients across all race groups. The differences in OS for stage 4 pancreatic cancer patients of each race group were also not statistically significant (p = 0.115). Overall survival with palliative treatment was higher for all race groups, with no statistical difference (p = 0.503). Palliative treatment was provided more often for patients younger than 75, and less likely for patients 75 or older, with no statistical difference between the different race groups (p = 0.548 and p = 0.922, respectively) (Table 2).


      The overall survival was analyzed for patients with nonmetastatic disease undergoing different treatment therapies. The OS was highest, 44.0 months, for patients who received surgery, radiation, and chemotherapy, followed by those who received surgery and chemotherapy, 38.1 months. This difference in overall survival in these two treatment arms compared to other treatments was statistically significant (p < 0.001) (Graph 3).


      Overall survival was analyzed with Cox proportional hazards model and demonstrated no statistically significant difference among the different races. However, there was statistically significant difference for stage, treatment options, lymph node status, and age.


      Discussion


      Multiple studies have demonstrated worse survival and treatment inequality in African American patients diagnosed with pancreatic cancer [13-15]. This study demonstrates racial parity in pancreatic cancer treatment received and outcomes within a large integrated health system. Our study showed no difference in the percentage of African American patients who received surgery or other treatments compared to other race groups. Overall survival demonstrated no difference based on race. Differences in overall survival were seen along non-racial factors-such as age and treatments received.


      The integrated delivery system unites a financing group with all providers from hospitals, clinics, physicians through home care and long-term care facilities to pharmacies [16,17]. KPNC is a consortium of three separate but interdependent entities: the Kaiser Foundation Health Plan and its regional operating organizations, Kaiser Foundation Hospitals, and the Permanente Medical Groups. Kaiser Foundation Health Plan and Hospitals are integrated with a legally separate physician group called Permanente Medical Groups. The health plan is the insurance part of the organization while the hospitals and medical group provide all clinical services [18,19].


      The public refers to these hospitals and physician groups as one organization, which is commonly referred to as “Kaiser”. The health plan and hospitals operate under state and federal not-for-profit tax status, while the medical groups operate as for-profit partnerships or professional corporations in their respective regions. Patients have equal access to healthcare and ancillary services, such as imaging, referral to surgery, oncology, radiation, and chemotherapy regardless of type of insurance or facility at which they are seen.


      In this study, statistically significant differences were seen when analyzing age at time of diagnosis in the different race groups. Our patient population was largely reflective of the demographics of the United States as a whole except for the Asian population, which was higher compared to national data, 14.2% vs. 5.9%, and the African American population, which was lower than the national data, 9% vs. 13.4% [20]. However, our data population more closely reflected the population of California [21]. In our study, 32% of Caucasians and Hispanics were diagnosed between the age of 70-79 whereas 36% of African Americans and 28% of Asians were diagnosed between the age of 60-69. The difference in age at time of diagnosis did not translate in differences in overall survival by race. Although this could imply that Caucasians were older at time of diagnosis and yet had no difference in survival compared to African American patients, both groups had > 80% diagnosed at > 60 years old. The age distribution is consistent with other studies, demonstrating that 80% of pancreatic cancer is diagnosed in patients between the ages of 60-80 [22,23].


      In an integrated system like KPNC, the path to surgery is a streamlined process. If there is a positive radiologic finding, the imaging is sent to a hepatobiliary surgeon’s EMR inbox. A surgeon is involved in the patient’s care early regardless of whether or not this patient is a surgical candidate. Previous studies have looked at the role of patient navigation programs in improving patient-physician relations and times to diagnostic resolution [24]. Although KPNC does not have a staff member designated as a patient navigator or care coordinator for pancreatic cancer, the systems-based measures are able to link one step of the treatment process to another, much like a patient navigator or coordinator would.


      Recent studies have shown that African American patients with resectable pancreatic cancer were less likely to be offered surgery and that they were more likely to refuse surgery [25]. Other studies have demonstrated similar findings that Black patients were less likely to receive surgery compared to White patients, but that this difference was not seen in patients who received neoadjuvant therapy [26,27].In a paper by Nip, et al. (2018) looking at the SEER-Medicare database of pancreatic cancer patients, they found that older and African American and Hispanic patients had worse survival despite controlling for sociodemographic and clinical factors and older patients and African American patients were less likely to have surgery [15]. However, they also found that having any insurance coverage was the most important factor associated with undergoing surgery and that having any type of insurance, especially private insurance, was associated with better outcomes [25]. In our study, we did not look at differences in insurance type because every Kaiser member has equal access to physicians and ancillary services. However, patients have varying amounts of co-payment they are required to provide based on their insurance plan. Our study demonstrates that having insurance, regardless of plan type or coverage, and access to health care results in no difference in pancreatic cancer outcomes. In our study, there was no statistical difference between different race groups receiving different types of treatment (chemotherapy, radiation, surgery), thereby demonstrating that access to healthcare is an important equalizer in treatments provided to African American patients and minimizes the effects of bias in patient care. This ultimately resulted in no difference in survival in African American patients compared to other races.


      Lam et al recently identified that overall mortality from nine types of cancer-surgery specific mortality and postoperative complications decreased over 10 years for both Black and White patients but that the mortality gap between Black and White patients did not change. These results imply that overall care, treatment, and technique for surgical oncology has improved but that there is still a difference in care between races and this has not been addressed by these improvements. They were interested in seeing a shift in care from lower to higher-quality hospitals for Black patients, but this was not identified [28]. Our study is unable to address the systemic, nationwide disparities in outcomes based on lower and higher quality hospitals, but the equalization of treatments provided, and survival outcomes here suggest that insurance status, treatment at a higher-volume hospital, or both can help bridge the difference between Black and White patients and perhaps will spur policy changes to accomplish higher rates of health insurance.


      The main limitation of this study is that our population is largely comprised of people with health insurance (private, Medicare, Medical). Some studies have suggested that African American race is a placeholder for lower socioeconomic (SES) status, thereby suggesting that pancreatic cancer outcomes are linked to SES instead of race. 2019 Census data showed that 9.6% and 16.7% of African Americans and Hispanics, respectively, compared to 5.2% of non-Hispanic Whites, did not have health insurance. Of those without health insurance, 16% were below the poverty line whereas of those who were at or above 400% of the poverty line, only 3% were without health insurance [29]. Although patients included in this study may have different co-payments, the cohort analyzed in this study is limited by its inability to include the segment of the population without insurance. Thus, the differences in SES among different race groups, particularly the most impoverished, were unable to be adequately captured by the scope of this study.


      Second, our primary outcome and patient characteristics analyzed were limited to survival and age, race, disease stage, and therapy received, respectively. There may be other factors, such as readmission and complication rates, that were not investigated and yet are important indicators of outcome as well. Studies have identified higher complication rates in postoperative Black patients [28]. Patient characteristics such as comorbidities score and surgery performed were not analyzed here but have been included in other studies in order to assess patient outcomes [30,31].


      A third limitation is the retrospective nature of the study and a patient cohort that is not population-based, thereby limiting the generalizability of results. During this time, the regionalization of pancreatic cancer care was implemented at KPNC and increasing utilization of neoadjuvant chemotherapy occurred. These are all potential confounding factors not addressed within this study.


      Conclusion


      This study demonstrates that in an integrated health system, where there is equal access to health care, there is no difference in survival outcomes based on race for pancreatic adenocarcinoma patients. This is different from previous publications. Age of diagnosis and treatments received significantly affected overall survival; younger patients and those who received the most aggressive treatment regimen (surgery, chemotherapy, and radiation) had longer overall survival. In addition, the improved overall survival seen with multimodal treatment is an important area of further research to standardize neoadjuvant chemoradiation for pancreatic cancer [32,33].
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