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Simple Summary: Pancreatic cancer is one of the deadliest cancers and the number of population
with a pancreatic cancer has been increasing in recent decades. In this study, we studied the
evolution in the total number of cases and survival from this type of cancer over time in the Region
of Murcia, Spain, between 1983 and 2018. We found that the number of cases has increased
significantly, especially among younger women and people with a specific type, pancreatic
neuroendocrine tumors, which tend to have better survival outcomes. Although survival rates have
improved overall, they remain low (<10%). These results suggest that more efforts are needed to
detect this cancer earlier and to focus on prevention strategies, particularly in groups where the
increase is more notable: young women and older people —where the burden of the disease remains
highest. These results will be useful to guide public health strategies on pancreatic cancer control.

Abstract: Background/Objectives: Pancreatic cancer (PC) is among the most lethal cancers, with
increasing incidence and poor survival worldwide. We examined population-based PC incidence
and survival trends in the Region of Murcia, Spain, during 1983-2018. Methods: Population-based
registry data were obtained. All primary invasive PC cases from 1983-2018 were included and
classified as pancreatic neuroendocrine tumors (pNETs), non-pNETs and non-histologically-
confirmed tumors. Age-specific and age-standardized incidence rates per 100,000 person-years (py)
were calculated. Annual percentage changes (APCs) were estimated via joinpoint regression. Age-
standardized net survival was calculated using the Pohar-Perme method. All results were stratified
by sex, age, histological group and period. Results: In total, 3819 patients were diagnosed. The
incidence rates in men increased from 11.2/100,000 py (1983-1988) to 21.8/100,000 py (2013-2018),
and those in women increased from 7.2 to 15.2/100,000 py. The APC was more pronounced in
women aged 15-44 years (APC=+5.2%, 95% CI=1.5, 9.0) than in men (APC=+0.5, 95% CI=-1.5, 2.5).
Among all confirmed cases, 93.3% were non-pNETs (APC=5.6%), and 6.7% were pNETs
(APC=12.6%). Five-year survival rates were 5.1% (95% CI=3.3, 7.0) in the 1990s and 11.4% (95%
CI=2.7, 13.1) in the 2010s (non-pNET patients=7.4%, pNET patients=57.5%). Conclusions: PC
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incidence increased in the Region of Murcia, Spain particularly among younger women and pNET
patients. Survival improved, doubling from the 1990s to the 2010s. These findings highlight the need
to develop preventive strategies targeting high-risk populations, especially young women, while
improving early PC diagnosis to continue increasing PC survival rates.

Keywords: Pancreatic cancer; Pancreatic neuroendocrine tumors; Incidence; Survival; Population-
based; Spain

1. Introduction

Pancreatic cancer (PC) is one of the most aggressive cancers worldwide and is the fourth leading
cause of cancer-related mortality in Europe and the third leading cause in Spain. In 2022, there were
more than half a million incident cases worldwide, with estimates that this number will double by
2040, causing more deaths than prostate, colon, and breast cancers combined [1]. The incidence
patterns of PC exhibit significant geographical variation, increasing in most countries, with
socioeconomic factors playing a key role. The prognosis of patients with PC is unfavorable, with five-
year survival rates less than 6% [2,3]. Despite improvements in PC care, its prognosis remains
unfavorable, underscoring the importance of prevention efforts.

Risk factors for PC include tobacco use, obesity, diabetes, chronic pancreatitis and heavy alcohol
consumption and exposure to persistent organic pollutants [4-7]. While this cancer is more common
in men than in women [8], recent studies have shown an increase in incidence among women
(particularly younger women) compared with men [9,10].

Although several methods have been proposed for the early detection of PC [11], diagnosing it
in the initial stages remains challenging, as it usually does not present with symptoms. Therefore, the
US Preventive Services Task Force recommends routine screening for this cancer in asymptomatic
adults [12].

PCs are broadly categorized into two main groups: pancreatic neuroendocrine tumors (pNETs)
and non-pNETs. Non-pNETs, mainly adenocarcinomas, are the most common and aggressive type,
whereas pNETs are less common and have a better prognosis than non-pNETs [13].

Population-level monitoring of cancer incidence and survival provides essential indicators for
cancer control [3,14]. Studies providing detailed and updated long-term trends in the incidence and
survival of patients with PC are scarce. Therefore, the aim of the present study was to determine the
population-based incidence and survival trends of PC over a long period in the Region of Murcia,
Spain.

2. Materials and Methods

2.1. Study Population

Data on newly diagnosed PC cases were obtained from the population-based Murcia Cancer
Registry (RCM) located in southeastern Spain, which covers more than 1.5 million inhabitants in 2023
[15]. The registry has been successfully operating since 1982 and is affiliated with the Murcia Regional
Health Council Department of Epidemiology. The RCM is a member of the Spanish Network of
Cancer Registries (Red Espafiola de Registros de Cancer —REDECAN; redecan.org/es/index.cfm) and
the European Network of Cancer Registries (ENCR; www.encr.eu). The RCM participates in
EUROCARE (www.eurocare.it) and CONCORD (csg.Ishtm.ac.uk), and its data are published in
successive editions on ‘Cancer Incidence in Five Continents’, a reference publication edited by the
International Agency for Research on Cancer (IARC, Lyon, France; ci5.iarc.fr) [16].
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2.2. Data Collection

All registered patients with new invasive PC diagnosed within the 35-year period from January
1st, 1983, to December 31st, 2018, were included, except for those under 15 years of age, due to a lack
of cases in the youngest age groups. All tumors, including PC, have topographic morphology and
behavior codes according to the International Classification of Diseases for Oncology (ICD-O-3).
Incident cases of primary invasive pancreatic neoplasms (C25.0 - C25.9), following the JARC-ENCR
rules for the definition of primary cancers [17], were eligible for analysis. Tumors that were benign,
in situ, or of uncertain nature were excluded.

According to the Third Edition of the ICD-O, incident cases were classified into three histological
groups: 1) histologically confirmed non-pNETs, with codes of 8010, 8012, 8020, 8022, 8031, 8050, 8070,
8074, 8140, 8144, 8211, 8230, 8260, 8310, 8440, 8441, 8450, 8452, 8453, 8470, 8480, 8481, 8490, 8500, 8523,
8550, 8560, and 8570; 2) histologically confirmed pNETs, with codes of 8013, 8042, 8150, 8151, 8152,
8153, 8240, 8246, and 8249; and 3) nonhistologically confirmed cases, with codes of 8000 and 8001.
Sarcomas and lymphomas were not included in this analysis.

The survival data included complete follow-up data of the study participants from the date of
diagnosis until December 31st, 2018. Vital status was ascertained on the basis of whether the
participants were alive or dead at the end of follow-up (including the date of death) or were censored
because of loss to follow-up or incomplete follow-up. Patients with complete follow-up were those
with a known vital status (alive or dead) at one, three or five years after diagnosis. Multiple sources
of information, including the National Death Index, the Social Security database, municipal censuses,
medical records or hospital notes, primary care records, and pathology laboratories, were used to
ascertain vital status. Data quality was verified using both the IARC check [18] and the EUROCARE
rules [19]. The variables used for this study were sex, age, date of birth, date of diagnosis, histology
group, date of end of follow-up and vital status (alive, dead, censored, unknown).

The study was conducted according to the EU 2016/679 General Data Protection Regulation
(GDPR) regarding the use of anonymized population data [20]. All the data extracted and collected
from the study database for incidence and survival analyses were anonymous; therefore, no ethical
approval was required [21].

2.3. Statistical Analysis

A descriptive analysis was conducted accounting for the total number of cases in the study
period (1983 to 2018), both overall and stratified by sex and age groups (15-44, 45-54, 55-64, 65-74 and
275 years).

Age-adjusted standardized incidence rates (ASIRs) per 100,000 py (py) and their 95% confidence
intervals (95% CI) were also analyzed by sex, six-year period (1983-1988; 1989-1994; 1995-2000; 2001—
2006; 2007-2012; 2013-2018), and histological group. ASIRs were calculated via the direct method [22]
with the 2013 European Standard Population as the reference [23]. To quantify changes in incidence
trends for the entire study period (1983-2018) for the whole population and by age, sex, and
histological group, we used joinpoint regression analysis of the ASIR data with their standard
deviations. Annual percentage changes (APCs) and their 95% ClIs were calculated, with each
joinpoint marking a significant change in the trend.

The number of joinpoints was set between 0 and 5, and the grid method and adjustment by
permutation test [24] were selected, with an overall significance level of 0.05. The minimum number
of data points from the beginning of the series was set at 4 years, and there were at least 5 years
between two consecutive joinpoints.

Survival was calculated for patients diagnosed between 1990 and 2018. Age-standardized net
survival (ASNS) analysis was performed for the study periods of 1990-1999, 2000-2009, and 2010-
2018, which were stratified by sex, age, and histological group.

One (1y), three (3y), and five-year (5y) ASNS were calculated with the Pohar-Perme method [24],
following the cohort approach and using International Cancer Survival Standards (ICSS) weights
[25].
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Analyses were performed using Stata/SE version 14, R packages (Epidemiology Tools 0.5-10.1),
and the Joinpoint Regression Program, version 4.6 [26]. P < 0.05 was considered to indicate statistical
significance.

3. Results

3.1. Incidence Trends

A total of 3819 patients (54% men) with PC were included in the analyses during the study
period after excluding cases under 15 years of age, sarcomas, and lymphomas. Microscopic
verification was confirmed in 61.4% of all PC patients. The mean age of the patients was 69.7 years
(SD 12.4). Overall, the ASIR for both men and women doubled over the study period (1983-2018). In
men, it increased from 11.2 to 21.8 per 100,000 py, with an APC of 2.0% (95% CI=1.4, 2.6), whereas in
women, it rose from 7.2 to 15.2 per 100,000 py, with an APC of 2.5% (95% CI=2.0, 3.0), which was
higher than that in men. There were no statistically significant changes according to age or sex (Figure
1).

The incidence rates were higher in men than in women and increased with age, being lowest in
the 15-44 years age group and highest in those aged 275 years. Young women presented a significant
increase, with an APC of 5.2% (95% CI=1.5, 9.0) in the 15-44-year age group and 4.5% (95% CI=2.8,
6.3) in the 45-54-year age group, compared with lower APCs in men in the same age range, with 0.5%
and 2.8%, respectively (Table 1, Figure 2).

The ASIRs of PC were also analyzed according to histological group. Non-pNET cases
constituted the majority (93.3%), with an ASIR of 7.9 (95% CI=7.6, 8.2) per 100,000 py, whereas pNET
cases were less common (6.7%), with an ASIR of 0.5 (95% CI=0.4, 0.6) per 100,000 py.
Nonbhistologically confirmed cases made up 38.6% of the total cases, with an ASIR of 5.8 (95% CI=5.5,
6.1) per 100,000 py (Table 2).

An increasing trend in incidence was observed for both histological groups throughout the study
period, with a significantly higher APC for pNETs (12.6%) than for non-pNETs (5.6%). With respect
to tumors without histological confirmation, the joinpoint analysis revealed an APC of +0.03% per
year from 1983 to 2004 no statistically significant. However, from 2004 to 2018, there was a statistically
significant reduction in incidence rates, with an APC of -0.27% per year (Figure 3)
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Table 1. Age standardized incidence rates (ASIR) of pancreatic cancer by sex and period in the Region of Murcia, Spain. (1983-2018). (n=3,819).

1983 -1988 1989-1994 1995-2000 2001-2006 2007-2012 2013-2018 1983-2018
Cases ASIR 95% ClI Cases ASIR 95% ClI Cases ASIR 95% ClI Cases ASIR 95% ClI Cases ASIR 95% ClI Cases ASIR 95% ClI '?‘;;: 95% CI
Men
Total 146 11.2 93-134 201 13.2 11.3- 153 274 149 13.1-16.9 395 18.5 16.7 - 20.6 457 18.2 16.5- 20.0 602 21.8 20.1-237 20 14 - 26
Age group
15-44 13 11 0.7-17 7 0.6 0.3-1.0 13 0.9 06-1.3 29 1.3 1.0-1.7 17 0.7 05-0.9 29 1.1 08-15 05 -15-25

45-54 15 46 3.7-56 14 4.5 3.7-56 27 7.7 6.7 - 8.9 40 9.1 8.1 -10.2 60 106 9.6 11.7 75 11.3 10.3-123 28 1.3 - 4.2
55-64 33 11.5 10.0 - 13.1 59 18.8 17.1 - 20.8 76 256 23.5-279 74 22.8 20.9-249 104 264 245-284 123 277 2569-297 16 05 -27
65-74 44 27.8 24.7 - 311 65 30.4 27.6- 334 87 334 30.8-36.2 128 45.0 42.1- 481 132 457 428-48.8 177 574 542-60.8 23 1.4 - 3.1

275 41 43.3 36.7 - 51.0 56 53.7 47.0-614 71 465 413- 523 124 68.6 62.5- 75.2 144 59.3 54.6 - 64.4 198 728 68.1-77.8 13 02 -24
Women

Total 121 73 6.0-88 168 8.8 7.5-10.3 214 9.5 8.3 - 10.9 308 11.8 10.5- 13.2 425 14.0 12.7 - 154 508 15.2 13.9-16.6 2.5 2.0 - 3.0
Age group
15-44 2 0.3 0.1-0.6 2 0.2 0.0-04 4 0.3 0.1- 0.5 9 0.4 0.3-0.7 20 0.8 0.6- 1.1 17 0.8 0.5-1.1 52 1.5 - 9.0
45-54 3 1.2 0.8- 1.8 7 21 1.6 - 2.8 12 3.6 29-44 18 4.2 3.5- 5.0 42 7.9 6.9 - 8.7 42 6.6 58-74 4.5 2.8 - 6.3
55-64 15 48 39-58 26 7.6 6.5- 8.8 27 8.2 7.1-95 41 11.8 10.5- 13.2 64 15.4 14.0 - 16.9 76 16.4 15.1-18.0 3.2 2.0 -44
65-74 141 19.6 17.5 - 22.0 47 18.6 16.6 - 20.7 84 271 25.0- 295 83 25.0 23.0- 27.2 116 35.0 32.6- 375 123 349 326-373 1.9 0.7 - 3.0
=275 60 35.6 31.4 - 40.4 86 46.4 41.7 - 51.4 87 36.9 33.3-40.8 157 58.8 54.4 - 63.4 183 52.7 49.2-564 250 64.8 61.1-68.6 1.9 1.1 - 3.0

ASIR: Age Standardized Incidence Rates per 100,000 person-years (2013 European Standard Population).
APC: Annual Percentage Change, calculated using joinpoint analysis by period and sex.
95% Cl: 95% confidence interval.

Table 2. Age standardized incidence rates (ASIR) of pancreatic cancer by sex and age groups according to histological group in the Region of Murcia, Spain. (1983-2018).

Overall PC Non-pNET PNET Non- histologically-confirmed
Cases % ASIR 95% CI Cases % ASIR 95% CI Cases % ASIR 95% CI Cases % ASIR 95% CI
Total 3,819 14.2 13.8-14.7 2,188 933 7.9 7.6-8.2 157 6.7 05 04-06 1,474 386 5.8 5.5-6.1
Men 2,075 54.3 17.1 16.3-17.8 1,244 56.9 9.7 9.1-10.2 92 586 0.7 05-0.8 739 501 6.7 6.2-7.2
Women 1,744 45.7 11.7 11.2-12.3 944 43.1 6.3 59-6.7 65 414 04 03-05 735 49.9 5.0 4.6 -5.3
Age group
15-44 162 42 09 08-1.0 109 5.0 0.6 0.5-0.7 33 210 02 0.1-02 20 14 0.1 0.1-0.2
45-54 3556 93 68 6.1-75 280 12.8 5.3 4.7 - 6.0 29 185 05 03-07 46 3.1 09 0.6-1.1
55-64 718 18.8 16.8 15.6 - 18.1 514 235 12.0 11.0-131 37 236 09 06-1.1 167 11.3 3.9 3.3-45
65-74 1,127 29.5 34.1 32.1-36.1 738 33.7 22.3 20.7 -23.9 30 191 09 06-1.2 359 244 109 9.8-12.0
275 1,457 38.2 55.1 52.1-57.8 547 25.0 20.0 18.3-21.7 28 178 1.0 06-1.4 882 59.8 33.9 31.7-36.2

ASIR: Age Standardized Incidence Rates per 100,000 person-years (2013 European Standard Population).
PNET: Pancreatic neuroendocrine tumors.
Sarcomas were excluded, n=5.
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Table 3. Age standardized net survival at one, three and five years after diagnosis of pancreatic cancer by sex, age groups, period of diagnosis and histological groups in the
Region of Murcia, Spain (1990-2018).

Age-standardized Net Survival (95% ClI)

1Year 3 Years 5Years
N Rate 95% CI N Rate 95% CI N Rate 95% CI
Total 3,311 25.2% 23.7% - 26.7% 818 11.1% 10.0% - 12.2% 347 83% 7.3% - 9.4%
Sex
Men 1,802 26.2% 24.1% - 28.2% 463 11.7% 10.2% - 13.3% 199 8.7% 7.3% - 10.1%
Women 1,509 23.9% 21.8% - 26.1% 355 10.3% 8.7% - 11.9% 148 7.9% 6.3% - 9.5%
Age group
15-44 139 54.0% 45.8% - 62.3% 75 383.9% 26.1% - 41.7% 47 30.0% 22.4% - 37.7%
45-54 324 41.5% 36.1% - 46.8% 134 19.9% 15.6% - 24.3% 64 14.2% 10.4% - 18.0%
55-64 627 32.8% 29.1% - 36.4% 204 13.7% 11.0% - 16.4% 84 10.5% 8.1% - 13.0%
64-74 982 25.0% 22.3% - 27.8% 242 9.9% 7.9% - 11.8% 91 6.5% 4.9% - 8.1%
275 1,239 13.9% 11.9% - 15.9% 163 58% 4.4% - 7.3% 61 46% 3.0% - 6.3%
Period of diagnosis
1990 -1999 617 17.5% 14.5% - 20.6% 106 6.9% 4.8% - 8.9% 40 51% 3.3% - 7.0%
2000 -2009 1,135 21.0% 18.6% - 23.4% 234 8.5% 6.8% - 10.2% 91 58% 4.2% - 7.4%
2010-2018 1,559 31.2% 28.9% - 33.6% 478 14.6% 12.8% - 16.4% 216 11.4% 9.7% - 13.1%
Histological group
Non-pNET 2,025 28.1% 26.1% - 30.1% 561 10.6% 9.3% - 12.0% 206 7.4% 6.2% - 8.6%
PNET 146 79.0% 72.2% - 85.7% 114 61.5% 53.2% - 69.7% 86 57.5% 48.5% - 66.4%
Non-histologically-confirmed 1,140 13.1% 11.1% - 15.1% 143 5.4% 4.0% - 6.8% 55 3.8% 2.4% - 5.2%

PNET: Pancreatic neuroendocrine tumors.
95% Cl: 95% confidence interval.
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Figure 1. Trend change age standardized incidence rates (ASIR) of pancreatic cancer by both sexes
and year of diagnosis in the Region of Murcia, Spain (1983-2018). ASIR: Age Standardized Incidence
Rates per 100,000 person-years (2013 European Standard Population). *Indicates that Annual Percent
Change (APC) is significantly different from zero at the alpha = 0.05 level Final Selected Model: 0
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Figure 2. Trend change age standardized incidence rates (ASIR) of pancreatic cancer by sex and age groups in
the Region of Murcia, Spain (1983-2018). ASIR: Age Standardized Incidence Rates per 100,000 person-years (2013
European Standard Population). *Indicates that Annual Percent Change (APC) is significantly different from
zero at the alpha = 0.05 level Final Selected Model: 0 Joinpoints.
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Figure 3. Trend change age standardized incidence rates (ASIR) of pancreatic cancer by histological groups and

year of diagnosis in the Region of Murcia, Spain (1983-2018).
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3.2. Survival Trends

The ASNS rates at one (1y), three (3y), and five (5) years after diagnosis decreased significantly
over time, halving from 25.2% (95% CI=23.7%, 26.7%) at 1y to 11.1%, (CI: 10%, 12.2%) at 3y, and
further declining to 8.3% (95% CI=7.3%, 9.4%) at 5y after diagnosis. Men had slightly higher survival
rates than women did: 1 year (26.2% vs. 23.9%), 3 years (11.7% vs. 10.3%), and 5 years (8.7% vs. 7.9%).
Survival rates decline with increasing age. Patients aged 15-44 years had the highest survival rates
(54% at 1y; 33.9% at 3 y; and 30% at 5 y). However, for those over 75 years of age, the rates were the
lowest (13.9% at 1y, 5.8% at 3y, and 4.6% at 5 y). Survival rates improved over time. For patients
diagnosed between 1990 and 2018,1-year survival rates increased from 17.5% to 31.2%, 3-year
survival rates rose from 6.9% to 14.6%, and 5-year survival rates improved from 5.1% to 11.4%.
Survival rates also varied by histological type. Patients with non-pNETs had very low survival rates,
with 28.1% at 1y, 10.6% at 3y, and 7.4% at 5 y. In contrast, those with pNETSs had significantly higher
survival rates: 79.0% at 1y, 61.5% at 3 y, and 57.5% at 5 y (Table 3, Figure 3).

4. Discussion

In the present study, we analyzed data on 3819 patients with PC who were diagnosed between
1983 and 2018. The incidence was notably higher in men than in women, especially among older
individuals. Furthermore, the global literature consistently reports that PC is associated with
increasing age and male sex [8]. Overall, the incidence of PC has markedly increased over the past
three decades in the Region of Murcia, rising more than double from 1983-1988 to 2013-2018. Recent
studies evaluating long-term incidence trends, particularly in developed countries, have shown
significant increases in PC incidence, which aligns with our findings [27,28]. Some of the increase
could be due to improvements in cancer registration coding and clinical diagnostic accuracy over
time. Although our analysis excluded sarcomas and lymphomas and this distinction was not
specified in some of the comparative studies, the impact on the results must be minimal given the
very low incidence of these cancers.

The incidence rates among women under 55 years increased at a higher rate than those among
men of the same age group. This group experienced a significant increase in incidence, in contrast
with the oldest age group (275 years), where the annual increase was far less pronounced, possibly
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reflecting the competing risk effects of premature death due to other causes. These findings align
with several recent studies, including one study in which national population data from the United
States revealed a greater increase in the incidence of PC in women aged 15 to 34 years (APC =2.36%)
than in men in the same age group (APC = 0.62%) between 2001 and 2018 [10]. The reasons for the
increase in the ASIR in younger women aged 15 to 54 years are unclear. It is important to consider
several aspects. The absolute number of cases was low, with ASIRs ranging from 0.3 to 7.9 in patients
younger than 55 years, and small variations can lead to larger fluctuations in the APC. Compared
with other population groups, young women might be more exposed to modifiable risk factors.
Additionally, changes in lifestyle toward a more unfavorable pattern of risk factors in young adult
women with PC cannot be ruled out [29]. Thus, the increase in incidence observed in our study could
be partially attributed to an aging population, improved diagnostic capabilities or changing patterns
of risk factors.

Non-pNET types predominated over pNET types, with a greater proportion of cases in men
(56.9%) than in women (43.1%). Another population-based study conducted in a region of northern
Spain also highlighted a greater incidence of non-pNETs than pNETs [30]. Although pNETs
accounted for only 7% of the total confirmed cases, their incidence significantly increased over the
analyzed period, which is consistent with findings of other studies [31].

In several studies, the number of confirmed PC cases has been reported to be relatively low
compared with that of other types of cancer. In this study, the proportion of cases with microscopic
confirmation was 61.4%, which is higher than that reported in a previous study in Spain [30], which
was based on a population-based registry (52%). However, comparisons should be performed
cautiously given that the proportion of microscopically confirmed cases has increased worldwide
with increasing years since diagnosis. Notably, microscopic confirmation and more specific typing of
the cancer are both mandatory for access to the best adjuvant treatment and whenever there is
surgical cancer resection, which is the only hope for long-term healing. Therefore, it is not surprising
that patients with PC without microscopic confirmation had the worst prognosis in our study and
others [32]. Microscopic confirmation involves, at least, the acquisition of cancer cells through fine
needle aspiration; even this (not to mention the retrieval of a biopsy sample) is an invasive procedure
and is associated with an important risk for serious complications, given the location of the pancreas.
Nearly half of the cases of PC are diagnosed at advanced ages, in the 7th and 8th decades of life,
where comorbidities are frequent and, in many instances, contraindicate an aggressive approach for
the management of disease, negating any possible benefit from microscopic assessment.

Since 2004, there has been a notable and statistically significant decrease in the number of
nonhistologically confirmed cases. This decline suggests improvements in diagnostic practices, with
more cases being confirmed histologically, although further progress is still needed.

Although the prognosis remains poor, survival has doubled from 1990 to 2018, reaching 11.4%
at five years compared with 5.1%, which was higher in men than in women and decreased with
increasing age, in line with what has been reported in the literature. Similarly, a study analyzing the
overall evolution of relative survival rates for pancreatic cancer also reports a slight increase in
survival since 2000, although it concludes that no significant progress has been made in overall
survival [33]. The SUDCAN study, whose data were extracted from the EUROCARE-5 study,
reported an age-adjusted standardized net survival (5y-ASNS) lower than that reported in our study,
which was 6% in 2000-2004 [34]. A study that analyzes the global evolution of pancreatic cancer
survival identifies similarities with our findings. While our analysis indicates an improvement in
survival over time, the global study concludes that, based on relative survival analysis, no significant
progress in overall survival has been observed, although a slight increase has been reported after the
year 2000.

The low survival rates are partly attributed to the advanced tumor stage at diagnosis in most
cases; only approximately 10% to 15% of patients are diagnosed with early-stage (stage I) and
surgically resectable disease [35].
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In 2020, Siegel’s study highlighted an overall trend of improved cancer survival rates due to
advancements in early detection and treatment techniques [36]. However, for PC, no major
improvements in prognosis have been achieved, especially for non-pNETs [37]. Neither advances in
therapeutic approaches with new selective molecules against specific cellular targets nor earlier
detection using new high-resolution imaging techniques in recent years have significantly improved
PC prognosis [38,39].

The survival of patients with pNETs was significantly greater than that of patients with non-
pNETs. These findings are in line with better survival rates for pNETSs reported globally [40], as well
as in populations in Spain [30]. The biological behavior of pNETs leads to earlier symptomatic
presentation and thus earlier detection than non-pNETs. PNETs also usually grow more slowly than
other types of PC. Because of these factors, pNETs are also more likely to be resectable [41].
Additionally, pNETs tend to respond better to chemotherapy and radiation therapy than other types
of PC do [42]. The 5-year survival rate for pNET patients is approximately 50% for all stages
combined, whereas the 5-year survival rate for non-pNET patients is less than 10% [30]. However,
importantly, individual patient factors, such as age, overall health, and the stage of cancer, can also
impact survival outcomes.

The major strength of this research is that the results are based on data from a population-based
cancer registry that adheres to high-quality international standards. Additionally, the study period
of more than three decades allows for an accurate assessment of population incidence trends and
survival rates, providing a valid analysis of the epidemiological trend of this tumor. The results of
the Region of Murcia could be similar to those of other regions in Spain because of the similarities in
the health care system and sociodemographic and lifestyle backgrounds.

The percentage of cases without microscopic confirmation was 38.6%, which may affect the
calculation of incidence and survival by introducing potential classification biases. Additionally, the
small number of cases in certain subgroups could reduce the statistical precision of the indicator
calculated. The lack of information on the stage of the tumor at diagnosis is another limitation.

5. Conclusions

In conclusion, in the Region of Murcia, Spain the incidence of PC has risen significantly over
three decades, with a pronounced increase among younger women and in cases of pNETs. The one-
year, three-year, and five-year survival rates improved significantly over the study period, doubling
at each time point. The survival rate in the pNET group was much higher than that in the non-pNET
group and the nonhistologically confirmed group. These findings highlight the better prognosis
associated with pNETs compared with other types of PC and underscore the impact of histological
classification on survival outcomes. While the overall burden of pancreatic cancer remains highest
among older adults, where its impact in terms of mortality is most significant, the rise in incidence
among young women is especially concerning. Targeted prevention in high-risk populations and
improved early diagnosis are essential to achieve the goal of increasing pancreatic cancer survival
rates.
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