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Abstract
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OBJECTIVES—To evaluate time trends in surgical resection rates and operative mortality in
older adults diagnosed with locoregional pancreatic cancer and to determine the effect of age on
surgical resection rates and 2-year survival after surgical resection.
DESIGN—Retrospective cohort study using data from the Surveillance, Epidemiology, and End
Results (SEER) and linked Medicare claims database (1992–2005).
SETTING—Secondary data analysis of population-based tumor registry and linked claims data.
PARTICIPANTS—Medicare beneficiaries aged 66 and older diagnosed with locoregional
pancreatic cancer (N = 9,553), followed from date of diagnosis to time of death or censorship.
MEASUREMENTS—Percentage of participants undergoing surgical resection, 30-day operative
mortality after resection, and 2-year survival according to age group.
RESULTS—Surgical resection rates increased significantly, from 20% in 1992 to 29% in 2005,
whereas 30-day operative mortality rates decreased from 9% to 5%. After controlling for multiple
factors, participants were less likely to be resected with older age. Resection was associated with
lower hazard of death, regardless of age, with hazard ratios of 0.46, 0.51, 0.47, 0.43, and 0.35 for
resected participants younger than 70, 70 to 74, 75 to 79, 80 to 84, and 85 and older respectively
compared with unresected participants younger than 70 (P<.001).
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CONCLUSION—With older age, fewer people with pancreatic cancer undergo surgical
resection, even after controlling for comorbidity and other factors. This study demonstrated
increased resection rates over time in all age groups, along with lower surgical mortality rates.
Despite previous reports of greater morbidity and mortality after pancreatic resection in older
adults, the benefit of resection does not diminish with older age in selected people.
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Pancreatic cancer is the fourth leading cause of cancer deaths in men and women in the
United States.1 The overall annual incidence of pancreatic cancer is approximately 11 cases
per 100,000 people, and it increases sharply with age. People aged 20 to 29 have an annual
incidence of 0.1 cases of pancreatic cancer per 100,000 population, whereas those aged 80
and older have an annual incidence of 87.2 cases per 100,000 population.2 Mean age at the
time of diagnosis is 70.3
Pancreatic resection is the only potentially curative option for people with pancreatic cancer.
The 5-year survival after pancreaticoduodenectomy for pancreatic cancer is approximately
15% to 20%.4 In the 1970s and early 1980s, the high morbidity and mortality rates after
pancreatic surgery led many surgeons to recommend palliative care for people with
pancreatic and other periampullary cancers.5,6 In the last 3 decades, mortality rates after
pancreatic resection have dropped to less than 2% at experienced centers,7–11 but
complication rates remain high, exceeding 30% in many series.12–14
Initially, pancreatic resection was not commonly performed in people aged 70 and older and
rarely, if ever, in people aged 80 and older. As pancreatic surgery became safer and more
commonly performed, the indications broadened, and many individual centers began
reporting their results after pancreatic resection in older adults.

NIH-PA Author Manuscript

Some studies from high-volume centers report no difference in mortality15–18 or
survival16,19 with older age. Other studies report statistically higher morbidity rates in older
adults than in younger people.16,17,20,21 It is important to remember that people undergoing
surgery, whatever their age, would be selected for good underlying health. Two populationbased studies demonstrated greater inhospital mortality, longer length of stay, and greater
likelihood of discharge to a skilled nursing facility with older age.22,23 One of the
population-based studies evaluated long-term survival and found shorter long-term survival
with older age and greater number of comorbidities.22
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The complex nature of pancreatic surgery and the low survival rates after pancreatic
resection for pancreatic cancer make decisions regarding such surgery in the elderly
population difficult. Previous studies evaluated outcomes in people who underwent resection
but did not examine the effect of age on surgical resection in all people with locoregional
pancreatic cancer. No population-based studies have evaluated time trends in surgical
resection rates and associated operative mortality in older adults. In addition, it is unclear
whether the greater morbidity and mortality observed in population-based studies negate the
benefit of surgical resection in this population. The goals of the current study were threefold.
First, the effect of age on surgical resection in people with early-stage pancreatic cancer was
determined. Second, time trends in surgical resection rates and operative mortality for the
overall cohort and according to age group were evaluated. Third, the effect of the interaction
between age and surgical resection on long-term survival was evaluated to determine
whether resection is still of benefit in older adults.

METHODS
The institutional review board at the University of Texas Medical Branch at Galveston
approved the study.
Data Source
Data from the Surveillance, Epidemiology, and End Results (SEER)–Medicare linked
database were used for the analysis. The SEER tumor registry, sponsored by the National
Cancer Institute, is derived from specific geographic areas currently representing 26% of the
U.S. population.24
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The SEER–Medicare linked database is a linkage of two large population-based sources of
data: the SEER tumor registry and the Medicare claims data collected by the Centers for
Medicare and Medicaid Services. This data set provides detailed information about elderly
adults with cancer.25 Approximately 93% of all people aged 65 and older in SEER are
matched with Medicare enrollment and claims files. SEER collects and provides information
on participant demographics, cancer prevalence, cancer incidence, stage of disease, first
course of therapy, and survival. The Medicare claims data include information on hospital
stays, physician services, and hospital outpatient visits. A data use agreement has been
signed. The data used in this proposal include participants diagnosed with pancreatic cancer
between 1992 and 2005, inclusive, and their Medicare claims through 2007.
Cohort Selection
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Using the SEER–Medicare linked data, the cohort was identified using the following
inclusion criteria: people with International Classification of Diseases (ICD) for Oncology-3
histology codes consistent with adenocarcinoma (neuroendocrine and acinar cell cancers
excluded), people with localized or regional (locoregional) pancreatic cancer based on
SEER historic stage, people diagnosed between 1992 and 2005, people with pancreatic
cancer as their first primary cancer, people enrolled in Medicare Part A and B not in a health
maintenance organization for 12 months before and 3 months after their cancer diagnosis,
and people aged 66 and older. People diagnosed at autopsy or according to death certificate
only were excluded.
In 2004, SEER changed the coding and abstracting rules for tumor stage, using all
information gathered through completion of all surgical procedures in first course of
treatment or all information available within 4 months of the date of diagnosis in the absence
of disease progression, whichever is longer. The new collaborative staging system represents
the aggregate information obtained during the period of diagnosis and examination, not just
the initial contact with the person. For example, if diagnostic tests or surgery within 4
months show more-precise extension or more-precise tumor size, this revised information
goes in initial stage and is not considered disease progression. The new system may lead to
more-accurate staging and a stage migration phenomenon whereby both stages will appear
to have better survival. For this reason, localized and regional disease were not analyzed
separately but were considered as a group.
Variable Definitions
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A participant was considered to have undergone curative resection if the ICD, Ninth
Revision, procedure codes for total pancreatectomy, pancreaticoduodenectomy, distal
pancreatectomy, or other pancreatic resection (52.6, 52.7, 52.51, 52.52, 52.53, 52.59) were
identified in the inpatient Medicare claims files. Participant were considered to have been
evaluated by a surgeon if they had surgery or were seen by a surgeon as identified by the
Unique Physician Identification Number and Medicare specialty claims codes for general
surgeon (specialty claim code 02). Participants who saw a physician with a specialty claim
for general practice (01), family practice (08), internal medicine (11), or geriatrics (38) in
the year before diagnosis were designated as having a primary care physician.
Participants were divided into five age groups for the purpose of analysis (<70, 70–74, 75–
79, 80–84, and ≥85). For time trend analyses examining surgical resection rates and
operative mortality, participant age was categorized as younger than 70, 70 to 79, and 80
and older to increase stability of estimates.
The SEER–Medicare claims files do not provide individual-level information on
socioeconomic status. As a surrogate, ZIP code–level data from the 2000 census on median
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income and percentage of participants in the ZIP codes with less than 12 years of education
were used. Income and education were analyzed as quartiles in the multivariate models.
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To evaluate the effect of participant comorbidities on surgical evaluation, resection, and
long-term survival, Klabunde’s modification of the Charlson Comorbidity Index was used.26
Participants were classified as having zero, one, two, or three or more comorbidities.
Statistical Analysis
All statistical analysis was performed using SAS software, version 9.2 (SAS Institute, Inc.,
Cary, NC). Summary statistics were calculated for the entire cohort of participants,
including demographic informaiton, socioeconomic status, tumor characteristics, and
surgical resection rates. Time trends were evaluated using a Cochran-Armitage test for
trend. Surgical resection and long-term survival were compared between five age groups in
univariate and multivariate models. Chi-square analysis was used to compare proportions for
all categorical data. The reported chi-square P-values represent an overall test for difference
between any of the five groups; pairwise comparisons were not performed. All values are
reported as means ± standard deviations. Significance was accepted at the P<.05 level.
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Multivariate Analysis: Surgical Evaluation and Surgical Resection—Multivariate
logistic regression models were used to determine the adjusted odds ratios (ORs) for surgical
resection in each age group to determine the independent effect of age on surgical resection
rates. All models controlled for year of diagnosis, sex, race, marital status, socioeconomic
status, SEER region, nodal status, whether a participant had a primary care physician,
operability of the tumor based on SEER extent of disease codes, and Charlson comorbidity
score. Covariates were removed from the model in backward sequential fashion based on
Akaike information criteria and the deviance per degree of freedom. Clinically relevant
variables were forced into the model even if they did not reach statistical significance.
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Survival Analysis—Survival from the time of diagnosis was calculated based on
Medicare date of death. All participants were followed for at least 2 years from the time of
SEER diagnosis of pancreatic cancer. Although longer follow-up was available in many
participants, the survival analysis was truncated at 2 years, with subjects surviving more
than 2 years censored at the 2-year time point. A 2-year cutoff was chosen because the
cohort was selected through 2005. Therefore, complete 2-year follow-up was available on
all participants, whereas complete 5-year follow-up was not available on all participants
after 2002, although 5-year survival was also evaluated, censoring participants as alive at the
date of last Medicare follow-up, and the results and conclusions were identical. Survival
analyses estimated all-cause mortality rather than disease-specific mortality because,
although date of death was available, cause of death was not available in SEER–Medicare
data for participants dying in 2006 or 2007. Pancreatic cancer–specific survival was also
evaluated using a follow-up cut off of December 2005 and censoring participants who died
of other causes, and the direction and magnitude of the hazard ratios were similar. These
analyses are not reported.
An unadjusted survival analysis was first performed using the Kaplan-Meier method.
Survival curves were generated for the entire cohort and compared according to age group,
resection status, and other variables of interest. Log-rank tests were used to identify overall
differences between groups.
Using Cox proportional hazards regression models, a multivariate survival analysis was
performed. All clinically significant variables were put into the initial model. Backward
elimination was then used for nonsignificant covariates. Akaike information criteria were
used to select the most parsimonious model. The overall model fit was determined using
J Am Geriatr Soc. Author manuscript; available in PMC 2012 April 1.
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Cox-Snell residuals. The assumption of proportionality for variables of interest was
determined by comparing the hazard curves and evaluating Schoenfeld residuals. Type 3 Pvalues and the individual hazard ratios and 95% confidence intervals (CIs) for each category
are presented for all variables of interest. Significance was accepted at the P<.05 level.
After choosing the final model with the main covariates, the effect of the interaction
between resection and age group on long-term survival was examined. The interaction term
was added to the model, and contrast statements were used to generate hazard ratios and
95% confidence intervals based on age group and resection status.

RESULTS
Overall Cohort
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Nine thousand five hundred fifty-three participants with locoregional pancreatic
adenocarcinoma met the inclusion criteria. The mean age for the entire cohort was 77.0 ±
7.0. Table 1 shows participant characteristics, vital status, and surgical evaluation and
resection for the overall cohort and according to age group. Sixteen percent of participants
were younger than 70, 24% were aged 70 to 74, 26% were aged 75 to 79, 19% were aged 80
to 84 years, and 16% were aged 85 and older. Participants were more likely to be female,
non-Hispanic white, and married. More than half of the cohort had a Charlson comorbidity
score of 0. There were more participants in later years because several SEER registries were
added in 2000 or later. Approximately 69% of participants with locoregional pancreatic
cancer were evaluated by a surgeon, and 25% (n = 2,393) of participants underwent
resection with curative intent. At 2-year follow-up, 1,305 participants (14%) remained alive.
Older participants were more likely to be female, non-Hispanic white, and widowed (Table
1). The distribution of Charlson comorbidity scores differed between age groups, with older
participants being less likely to have no comorbidities. As expected, deaths increased with
increasing age.
Time Trends in Resection Rates and Operative Mortality
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Time trends in rates of surgical resection and 30-day operative mortality were evaluated
from 1992 to 2005 for the overall cohort and according to age group. Surgical resection rates
for participants with locoregional pancreatic cancer increased from 20% of participants in
1992/93 to 29% in 2004/05 (P<.001). Surgical resection rates significantly increased for all
age groups over the study period (Figure 1A). At the same time, 30-day operative mortality
rates decreased from 9% of resected participants in 1992/ 93 to 5% in 2004/05 (P = .03).
This trend was apparent for each age group but was not statistically significant (Figure 1B).
Similar to previous studies, operative mortality increased with increasing age: 30-day
mortality increased from 7.0% in participants younger than 70 to 11.5% in participants aged
85 and older (P = .41, Table 1).
In multivariate logistic regression analyses controlling for sex, race, marital status, SEER
region, Charlson comorbidity score, site of tumor, extent of disease, and population,
participants were 11% more likely to be resected with each increasing year of diagnosis (OR
= 1.11, 95% CI = 1.09–1.13). For resected participants, 30-day operative mortality
decreased 4% with each year of diagnosis, according to logistic regression models
controlling for all covariates (OR = 0.96, 95% CI = 0.91–1.01), although the trend was not
statistically significant.
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Surgical Evaluation and Resection Status According to Age Group
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With older age, participants with locoregional pancreatic cancer were less likely to undergo
evaluation by a surgeon (81% of participants <70 vs 45% of participants ≥85; P<.001). This
was true regardless of comorbidity status. Even in participants with no comorbidities, the
percentage of participants evaluated by a surgeon decreased from 80% to 47% with older
age (Table 1). In addition to being less likely to see a surgeon, according to univariate
analysis, older participants with locoregional pancreatic cancer were less likely to undergo
surgical resection. Even in participants with no comorbidities, surgical resection rates
decreased from 39% in participants younger than 70 to 5% in participants aged 85 and older
(Table 1).
In a multivariate logistic regression analysis controlling for year of diagnosis, race, Charlson
comorbidity score, site of tumor, extent of disease, population, and SEER region, older age
was an independent negative predictor of surgical resection. Nine thousand one hundred
forty-three participants had no missing data for all covariates. Participants aged 70 to 74
were 21% less likely (OR = 0.79, 95% CI = 0.69–0.92), participants aged 75 to 79 were 47%
less likely (OR = 0.53, 95% CI = 0.46–0.61), participants aged 80 to 84 were 72% less likely
(OR = 0.28, 95% CI = 0.23–0.33), and participants aged 85 and older were 94% less likely
than those younger than 70 to undergo surgical resection (OR = 0.06, 95% CI = 0.05–0.08).
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Long-Term Survival
Overall survival, survival according to resection status, and survival according to age group
are summarized in Table 2. Overall Kaplan-Meier survival for the entire cohort was 30% at
1 year and 14% at 2 years (median 6.7 months). In the unadjusted survival analysis, surgical
resection was associated with longer survival. Two-year survival was 35% in resected
participants and 7% in unresected participants (Figure 2A, Table 2, P<.001). Overall
survival decreased with increasing age, with 2-year survival rates of 20%, 18%, 14%, 9%,
and 5% for each age group, respectively (Figure 2B, Table 2, P<.001).
For resected participants, the unadjusted Kaplan-Meier survival curves were nearly
overlapping for participants of all age groups. Survival was not significantly different
between the five age groups according to the log-rank test (Figure 2C, Table 2, P = .08).
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The multivariate survival analysis controlled for year of diagnosis, race, sex, comorbidity,
marital status, income, education, site of tumor, population, and SEER region. In the final
parsimonious multivariate Cox proportional hazards survival model, year of diagnosis (P = .
004), age group (P<.001), surgical resection (P<.001), education (P< .001), Charlson score
(P<.001), nodal status (P<.001), marital status (P<.001), and SEER region (P = .001) were
independent predictors of survival. To determine whether older age negated the benefit of
surgical resection, an age group–by-resection interaction term was added to the model. This
interaction was not significant (P = .11), indicating that the benefit of surgical resection did
not significantly change with age. Table 3 shows the hazard ratios and 95% CIs for resected
and unresected participants in each age group. Hazard ratios for resected participants were
similar across age groups. Resected participants younger than 70 were 54% less likely,
resected participants aged 70 to 74 were 49% less likely, resected participants aged 75 to 79
were 53% less likely, resected participants aged 80 to 84 were 57% less likely, and resected
participants aged 85 and older were 65% less likely than unresected participants younger
than 70 to die of pancreatic cancer.

DISCUSSION
This study demonstrates that older age is an independent predictor of surgical resection in
people with locoregional pancreatic cancer. After controlling for all covariates, age was
J Am Geriatr Soc. Author manuscript; available in PMC 2012 April 1.
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negatively associated with surgical resection, with odds of resection decreasing from 0.79 in
participants aged 70 to 74 to 0.06 in participants aged 85 and older, compared with
participants younger than 70, although this study also demonstrates that resection rates have
increased over time for all older adults, with decreasing operative mortality rates in the same
time period. Moreover, in participants who underwent pancreatic resection for early-stage
pancreatic cancer, the benefit of surgical resection did not decrease with increasing age.
Regardless of age group, participants undergoing surgical resection were less than half as
likely to die as the youngest group of unresected participants.
Prior studies evaluating the influence of age on outcomes after pancreatic resection did not
include a comparison group of unresected participants to examine how age influences
selection for surgery. The current study is the first to examine these issues, demonstrating
that age is still used as a criterion for resection of locoregional pancreatic cancer, with fewer
elderly adults undergoing surgical evaluation and resection after controlling for participant
comorbidity and other factors. Even in people with no comorbidities, surgical evaluation
rates decreased from 80% in participants younger than 70 to 47% in participants aged 85 and
older. Similarly, surgical resection rates in participants with no comorbidities was 39% in
participants younger than 70 to 5% in participants aged 85 and older. These data suggest that
surgical evaluation rates and resection rates can be improved across age groups, with a goal
of 100% surgical evaluation in people of all ages with no comorbidities.
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With regard to operative morbidity and mortality, these data are consistent with two
previously published population-based studies.22,23 The first study, using the Nationwide
Inpatient Sample from 1994 to 2003, demonstrated that inhospital mortality was 6.7% in
people aged 65 to 69 and 15.5% in those aged 80 and older. Length of stay increased from a
mean of 17 days in the youngest group to 20 days in the oldest group. For participants
surviving surgery, discharge to a skilled nursing facility increased from 6% in participants
aged 65 to 69 to 25% in participants aged 80 and older.22 A second study using Texas
Hospital discharge data from 1999 to 2005 showed similar findings, with in-hospital
mortality increasing from 5.8% for participants aged 60 to 69 to 11.4% for participants aged
80 and older. Discharge to a SNF was 3% for participants younger than 60 and 38% for
those aged 80 and older, and length of stay increased from a median of 11 days to 15 days,
respectively.23 The current study, using a different population-based cohort, confirms these
findings, with in-hospital mortality of 7.0% in participants younger than 70 and 11.5% in
participants aged 85 and older. Although not statistically significant, probably because of the
smaller number of participants and older age distribution of the cohort, this observed higher
mortality in older participants is similar to that found in the two previously discussed
studies. In addition, the Texas cohort included participants with benign disease who were
more often younger, perhaps widening the mortality difference between age groups. This
study differs from the previous studies in that it has the ability to evaluate 30-day mortality
and not only in-hospital mortality.
The median survival rates reported in the current study of 12 to 16 months in resected
participants are similar to those in previous population-based studies.3,22,27 These
population-based rates differ significantly from recent single-institution studies, which
report a median survival after resection of 19 to 24 months.14,28 This reflects the fact that
single-institution data may not be representative of actual practice in the general population.
Single-institution data come from high-volume centers with significant experience. These
centers have lower operative morbidity and mortality. In addition, the published data are
often part of trials for adjuvant therapy in which all participants are receiving adjuvant
therapy, which is not the case in this cohort. This highlights the need for population-based
studies.
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The age-specific long-term survival estimates confirm previous results also using SEERMedicare data.22 Minor differences may be attributed to different censoring. That study
found that survival at 5 years decreased from 16.4% for participants aged 65 to 69
undergoing pancreatectomy for pancreatic cancer to 11.3% for participants aged 80 and
older. When extrapolated from that study’s 5-year survival curves, 2-year survival was
approximately 38% (median ~ 16 months) in the group aged 65 to 69 and 38% in those aged
80 and older (median ~ 14 months) with no comorbidities and decreased to approximately
22% in those aged 80 and older (median ~ 12 months) with two or more comorbidities.22
The current study reports 2-year survival rates of 38% for participants younger than 70 and
33% for participants aged 85 and older, with lower median survival in the older participants.
The fact that people aged 80 and older have greater operative mortality primarily explains
this, and these early deaths decrease their median survival, although 2-year survival,
although slightly lower in octogenarians, is clinically and statistically similar between the
groups. In addition, older adults without pancreatic cancer would be expected to have lower
median survival than their younger counterparts, which can also partly explain the shorter
median survival.
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The current study has several limitations. Because Medicare data were used, all participants
were aged 66 and older. The influence of age on outcomes might be underestimated because
the youngest group (reference group, aged 66–70) represents the approximate mean age at
presentation for pancreatic cancer.1 Only 2-year survival was reported because all
participants in the study were followed for at least 2 years, although when 5-year survival
(not reported) was evaluated, the conclusions were identical and the results similar to
previous population-based reports.
As with all observational studies, selection bias limited the current study. The use of
multivariate statistics can control for comorbidities and other factors, but the assessment of
comorbidities in claims data may not be accurate or complete, limiting the ability to
adequately risk adjust for case-mix differences across age groups.29 In addition, factors such
as frailty, exercise tolerance, and social support in older adults cannot be measured using
administrative data. Furthermore, the reasons for lack of surgical evaluation or resection
cannot be addressed, and it is possible that many older adults refuse such care.
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Older adults are also more likely to die before undergoing surgical evaluation or resection.
In this study, participants who died within 3 months of diagnosis were older (mean age 79.6)
than the total sample, and only approximately 10% of these participants underwent surgical
resection. However, restricting analyses to participants surviving longer than 3 months after
diagnosis would underestimate operative mortality rates for older adults. In participants who
died within 3 months of diagnosis, 30-day operative mortality rates after surgical resection
ranged from 66% for adults younger than 70 to 53% for adults aged 80 and older. Sensitivity
analyses excluding participants who died within 3 months of diagnosis were conducted, and
results were substantively equivalent.
Survival analyses estimated all-cause mortality rather than disease-specific mortality
because, although date of death was available, cause of death was not available in SEER–
Medicare data for people dying in 2006 or 2007. Operative mortality and overall mortality
from other causes increase with age. Because whether surgery was still of benefit despite the
greater operative and overall mortality observed in older adults was being asked, it was felt
that it was critical to account for noncancer deaths in this analysis because they are a
significant factor in the decision-making process regarding the risks and benefits of surgery.
In addition, the percentage of people with pancreatic cancer dying of other causes is
approximately 10%. Pancreatic cancer–specific survival was also evaluated using a followup cut-off of December 2005 and censoring people who died of other causes, and the
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direction and magnitude of the hazard ratios were similar. These analyses are not reported.
In sum, despite the above limitations, in carefully selected people, the benefit of surgical
resection does not decrease with increasing age, despite the greater morbidity and mortality
associated with surgical resection.
This study has several important implications for older adults with pancreatic cancer. The
complex nature of pancreatic surgery and the low survival rates after pancreatic resection for
pancreatic cancer make decisions regarding surgery in the elderly population difficult. These
data indicate the need for greater rates of surgical evaluation and surgical resection in older
adults with locoregional pancreatic cancer. It is possible that surgical resection rates are not
maximized in older adults, as evidenced by the low rates of evaluation and resection even in
people with no other medical problems. Furthermore, increasing resection rates without
increasing operative mortality over the last decade suggest the same. This study presents
important additional information to provide when counseling older adults considering
pancreatic resection for locoregional pancreatic cancer. It is important that they understand
their greater risk of mortality, complications, and need for skilled nursing care after
pancreatic surgery when making this decision, but it is equally important that they
understand the benefit of surgical resection and that this benefit is not significantly
diminished with increasing age despite the greater short-term complications.
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Figure 1.

Time trends in rates of (A) surgical resection and (B) 30-day mortality after surgical
resection from 1992–1996 to 2002–2005 for the overall cohort and acdording to age group.
Surveillance, Epidemiology, and End Results–Medicare linked data.
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Figure 2.
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Unadjusted Kaplan-Meier survival curves showing all-cause mortality over 2 years of
follow-up according to (A) surgical resection status, (B) age group, and (C) age group after
surgical resection and (D) pancreatic cancer–specific mortality through 2005 according to
age group after surgical resection. Surveillance, Epidemiology, and End Results–Medicare
linked data.
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Unadjusted Kaplan-Meier Survival According to Age and Resection Status for All-Cause Mortality in Older
Adults with Locoregional Pancreatic Cancer
Group (N/n censored)
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Table 3

Hazard of Death According to Resection Status and Age
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Unresected
<70 (reference group)*

1.00

70–74

1.11 (0.94–1.30)

75–79

1.01 (0.85–1.19)

80–84

0.93 (0.76–1.13)

≥85

0.76 (0.54–1.06)

Resected
<70

0.46 (0.41–0.53)

70–74

0.51 (0.46–0.58)

75–79

0.47 (0.41–0.53)

80–84

0.43 (0.37–0.50)

≥85

0.35 (0.26–0.48)

NIH-PA Author Manuscript

*

All hazard ratios (HRs) are compared with unresected participants <70. Model controls for year of diagnosis, education, Charlson score, marital
status, node, and Surveillance, Epidemiology, and End Results region.
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