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Abstract
Background: Pancreatic cancer, a frequently fatal disease with severe symptoms, can require 
high-intensity end-of-life (HI-EOL) care, posing challenges to patients’ well-being. The 
examination of HI-EOL care to develop tailored interventions in the management of pancreatic 
cancer is a critical, yet underexplored area.
Objectives: The objective of this study was to assess the factors that influence the intensity of 
end-of-life (EOL) care in France.
Design: A retrospective study of patients registered in the French Nationwide database who 
were hospitalized in France for pancreatic adenocarcinoma from January 1, 2014 to December 
31, 2019, and subsequently died during the follow-up period.
Methods: Data on patient demographics, clinical characteristics, hospitalization details, 
and palliative care were collected. The primary outcome measure was the evaluation of 
HI-EOL care, defined by indicators such as death in an intensive care unit (ICU), multiple 
hospitalizations, and chemotherapy administration within the last 30 days of life. Secondary 
outcomes included indicators of most-intensive EOL (MI-EOL) care and invasive procedures 
(IP). Univariate and multivariate logistic regression analyses were conducted to identify 
factors associated with each outcome measure.
Results: A total of 42,696 patients who died from pancreatic adenocarcinoma were included. 
Among them, 41.1% experienced HI-EOL, with the most common indicators being multiple 
hospitalizations and death in an ICU, emergency room, or acute care unit. A smaller 
proportion (2.8%) received MI-EOL care, while 28.1% underwent IPs in the last 30 days of life. 
The multivariate analysis revealed that male gender and follow-up in non-cancer specialized 
care facilities were associated with a higher risk of HI-EOL. Conversely, palliative care 
involvement and older age at death were identified as protective factors. Male gender, older 
age at death, and palliative care involvement were associated with lower rates of MI-EOL care 
and IPs.
Conclusion: These results underscore the importance of palliative care integration and 
individualized approaches in improving the EOL quality of care and patient outcomes for 
individuals with advanced pancreatic cancer.
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Introduction
Pancreatic cancer, predominantly represented by 
pancreatic adenocarcinoma, is the 6th leading 
cause of cancer-related death worldwide.1,2 Its 
impact is particularly pronounced in Western 
countries, and it is anticipated to become the sec-
ond most prevalent cause of cancer-related deaths 
by 2030.3,4 While surgery is the only curative 
treatment, it is only possible for about 15% of 
patients.5,6 Overall, pancreatic cancer is often a 
lethal disease, frequently presenting with severe 
symptoms such as pain, bowel obstruction, dia-
betes, or jaundice, especially in advanced stages, 
including locally advanced and metastatic dis-
ease. The substantial symptom burden of pancre-
atic cancer often leads to high-intensity medical 
interventions, raising concerns about the impact 
on patients’ quality of life and end-of-life (EOL) 
experiences.7 In France, patients are referred by 
physicians to palliative care services. A study 
showed that 57% of patients had access to inpa-
tient palliative care varying between short stays, 
homecare units, and rehabilitation care units.8 
Previous research suggests that aggressive care 
during this period can negatively affect patients’ 
quality of life.9,10 Furthermore, studies have dem-
onstrated that early engagement with palliative 
care can not only improve patients’ well-being 
but also extend survival, as observed in cases of 
lung cancer.11 In this context, the management of 
pancreatic cancer patients in high-intensity care 
settings, particularly near the EOL, is a critical 
but currently underexplored area of research. 
The objectives of this study are as follows: (i) to 
describe the intensity of EOL care among adult 
patients with pancreatic cancer who died between 
2014 and 2019 in France and (ii) to identify the 
factors impacting the intensity of EOL care.

Patients and methods

Study design and data sources
We conducted a population-based, retrospective 
cohort study of patients who died of pancreatic 
adenocarcinoma in France between January 1, 
2014, and December 31, 2019. Data were col-
lected from the French national health data sys-
tem (Système National des Données de Santé 
(SNDS)), a comprehensive national medico-
administrative database covering about 99% of 
the French population. The SNDS database con-
tains individual, anonymous, and comprehensive 
data on all health expenditure reimbursements  
of the French National Health Insurance 

Information System (Système national 
d’information Inter-Régime de l’Assurance 
Maladie), along with patient demographic data 
(sex, age, comorbidities, etc.). The data include 
both outpatient and inpatient medical health 
expenditures, as it is integrated with the French 
Hospital Discharge database (Programme de 
Médicalisation des Systèmes d’Information 
(PMSI)). In the PMSI, diagnoses and interven-
tions are collected and summarized according  
to the International Classification of Diseases, 
10th edition (ICD-10)12 and the Classification 
Commune des Actes Médicaux (CCAM),13 
respectively. The coding process involves a com-
bination of manual and artificial intelligence cod-
ing techniques, ensuring comprehensive and 
accurate data representation.14 The PMSI data-
base is frequently and thoroughly verified by both 
its producer and payers due to possible financial 
and legal consequences as it is used to determine 
financial resources.15 This study complied with 
the French National Health Guidelines on 
Research involving Human Subjects and the man-
uscript follows the REporting of studies Conducted 
using Observational Routinely-collected health 
Data (RECORD) statement16 and was approved 
by an ethical committee (registration number 
4266138 Bis). This study followed the STROBE 
guidelines for reports of cohort studies. Data were 
anonymized according to French law and informed 
consent was not required.17

Population
All adults hospitalized in France for pancreatic 
adenocarcinoma between January 1, 2014 and 
December 31, 2019 and who died during the fol-
low-up period (until the end of 2020) were 
included in the analysis. For the patient cohort, 
we selected patients using the ICD-10 codes cor-
responding to a related or primary diagnosis for 
admission in the acute care unit (ACU): C25*, 
C24*, C17, C240, C241, and C249. For the 
analysis, we selected only patients who had a 
diagnosis of pancreatic adenocarcinoma. To ana-
lyze only incident cases, we excluded patients 
who had an ICD-10 code related to pancreatic 
adenocarcinoma diagnosis within the past 2 years. 
To exclude mortality related to surgical compli-
cations, we excluded patients who died in the 
postoperative period, 90 days after surgery with 
curative intent. Patients who died within 30 days 
following diagnosis were excluded because analy-
sis of the primary outcome was not possible in 
this subgroup (indicators of care during the last 
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30 days of life). Moreover, we excluded patients 
who stayed in hospitals with no available data on 
the number of conventional beds, patients trans-
ferred within 48 h, and those hospitalized in  
non-metropolitan areas because of substantial 
differences in healthcare infrastructure, resources, 
and access to specialized care.18

Data collection
The following data were collected: (1) socio-
demographic information, including age, sex, 
year of death, and ecological deprivation score 
based on patients’ residence (deprivation index 
(FDep99 index) derived from multidimensional 
sources and validated on French data)19; (2) clini-
cal information, including date of diagnosis, 
chronic comorbidities according to the Charlson 
comorbidities index (ChCI)20; and (3) hospital 
data, including location of the last admission 
before death (from home, from another hospital, 
or from another unit in the same hospital), hospi-
tal type for last hospitalization before death (spe-
cialty center (university hospital or cancer center) 
vs non-specialty center), place of death (acute 
care, rehabilitation facilities, post-acute care, 
home, or home-based hospitalization), in-hospi-
tal palliative care during the preceding month 
(authorization of palliative unit or bed care or the 
presence of Z515 ICD-10 code implying involve-
ment of palliative care, diagnostic-related groups 
2303A01, 2303B1, 2303C1 for rehabilitation 
units; or type of care 04 for home-based hospitali-
zation)), and travel time from the patient’s home 
to the place of death (⩽30, 30–60, or >60 min).

Outcome measures
The primary outcome was the intensity of EOL 
care according to the “high-intensive end-of-life” 
(HI-EOL) criteria by Earle et al.,9 as defined by the 
occurrence of at least one of the following indica-
tors: death in an intensive care unit (ICU) or emer-
gency room (ER) or ACU; ⩾1 hospitalization in an 
ICU in the last 30 days of life; >1 ER admission in 
the last 30 days of life; or >1 hospitalization in an 
ACU in the last 30 days of life; ⩾1 session of intra-
hospital intravenous chemotherapy <14 days from 
death.21 The secondary outcomes included indica-
tors of Most Invasive End-of-Life (MI-EOL) care 
or Invasive Procedures (IP) as defined by Earle 
et al.9 and Mullins et al.10 MI-EOL was defined as 
the occurrence of at least one of the following indi-
cators: intubation, mechanical ventilation, cardio-
pulmonary resuscitation, and hemodialysis in the 

last 30 days of life. The HI-EOL criteria by Earle 
et  al. and the MI-EOL indicators by Earle and 
Mullins et al. have been developed using popula-
tion-based studies of adult patients with cancer to 
allow for comparisons of care between countries. IP 
was defined as the occurrence of at least one of the 
following indicators in the last 30 days of life: arte-
rial line placement, central line placement, surgery 
requiring general anesthesia, radiological interven-
tional procedures, radiotherapy, artificial feeding, 
digestive endoscopy, and biliary tract interventional 
endoscopy.10 Table S1 lists all the specific codes 
(ICD-10 codes or procedure codes) as referenced 
by the French Classification of Medical Acts 
(CCAM).

Statistical analysis
Descriptive analyses for socio-demographic, clini-
cal, and hospital data were presented as frequen-
cies and percentages for qualitative variables and 
as mean ± standard deviation with median (inter-
quartile range, IQR) for quantitative variables. 
The percentages of patients who experienced 
HI-EOL, MI-EOL, and IP care were determined. 
Univariate and multivariate analyses using logis-
tic models were employed to determine the socio-
demographic, clinical, and hospital factors 
associated with the different outcomes. Each out-
come was used as a separate dependent variable 
in the univariate and multivariable models. 
Variables relevant to the models were selected 
based on a threshold p value ⩽0.2 in the univari-
ate analysis (either in the HI-EOL or the MI-EOL 
model) and were included in the multivariable 
logistic models to calculate the odds of experienc-
ing each outcome. Adjusted odds ratios (OR) 
were expressed with 95% confidence intervals.

We conducted a sensitivity analysis to evaluate 
the reliability of our primary multivariate analysis. 
The analysis included patients who did not 
undergo surgical resection for cancer within the 
last 90 days of their life.

Statistical significance was defined as p < 0.05. 
The statistical analysis was performed with SAS 
9.4 (SAS Institute Inc., Cary, NC, USAS).

Results

Study population
During the study period, 42,696 patients died of 
pancreatic adenocarcinoma (flow chart—Figure 1). 
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As detailed in Table 1, the study population 
included 21,783 (51%) males. The median (SD) 
age at death for all patients was 72 years (11, 65). 
Of the selected common comorbidities at the 
time of death, 61.8% had a ChCI score higher 
than or equal to 3. Regarding the main type of 
center involved in patient care, 9348 (21.9%) and 
2284 (5.4%) were managed in academic and can-
cer centers, respectively. The proportion of 
patients who received at least one cycle of chemo-
therapy was 66.9% and the median (IQR) num-
ber of cycles completed was 10 (4–20). During 
the observation period, 75.6% of patients received 
palliative care. Regarding the place of death, 
13,939 patients (67.6%) died in an ACU and 
9870 patients (23.1%) died at home, including 
6232 patients who died without a hospital-based 
home service.

Primary outcomes
The primary outcome measures are presented in 
Table 2. A total of 41.1% patients experienced 
HI-EOL. The most frequent indicators of 
HI-EOL were hospitalization in an ACU more 
than once in the last 30 days of life (32.8%) and 
death in an ICU, ER, or ACU (32.8%). Among 
these patients, 3.7% died in an ICU or ER.

Secondary outcomes
Secondary outcomes are also presented in Table 
2. A total of 2.8% of patients experienced 
MI-EOL care of whom 2.3% underwent mechan-
ical ventilation. 28.1% experienced IP care, with 
the most frequent indicators being arterial or cen-
tral line placement (9.8%), digestive endoscopy 
(7.7%), surgery requiring anesthesia, and biliary 
tract interventional endoscopy (5.7%).

Factors associated with HI-EOL, MI-EOL, and 
PI care
Univariable analysis results are presented in  
Table 2. Based on the multivariable analysis 
(Table 3), the factors associated with a higher risk 
of HI-EOL were as follows: male gender 
(OR = 1.313; p < 0.0001), follow-up in a non-
cancer specialized care facility (OR = 1.093; 
p = 0.0009), and a greater home-place of death 
distance (OR = 1.155; p < 0.0001). The presence 
of identified palliative care involvement 
(OR = 0.088; p < 0.0001) and older age at death 
(OR = 0.465; p < 0.0001 for ⩾80 vs ⩽65) were 
identified as highly protective factors. Male gen-
der, age at death, home-place of death distance, 
and palliative care implication were the only vari-
ables associated with lower odds of MI-EOL and 

Figure 1.  Flow chart.
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Table 1.  Demographic and clinical characteristics of 
the study population during the observation period 
(n = 42,696).

Characteristics N %

Gender

  Men 21,783 51.0

Age at death

  ⩽65 11,085 26.0

  66–75 12,844 30.1

  76–80 6677 15.6

  >80 12,090 28.3

Socially deprived (1067 missing)

 � Socially 
disadvantaged area

23,740 55.6

Living in urban area (672 missing)

  Urban/suburban 33,069 77.5

Charlson score of comorbidities at diagnosis

  1–2 16,302 38.28

  ⩾3 26,394 61.8

  Curative surgery 5343 12.51

 � Chemotherapy (at 
least one cycle)

28,574 66.9

  Metastatic disease 32,833 76.9

  Palliative care 32,217 75.6

Main hospital type

  Speciality center 11,632 27.24

  Non-speciality center 31,064 72.76

Year of death

  2014 3055 7.1

  2015 6231 14.6

  2016 7477 17.5

  2017 8107 19.0

  2018 8754 20.5

  2019 9072 21.3

Characteristics N %

Place of death

  Acute care unit 13,937 32.6

  Palliative care unit 14,942 35

 � Rehabilitation 
facilities

3942 9.2

 � Home (with or 
without home-
hospitalization)

9870 23.1

    With 3638 8.5

    Without 6232 14.6

Distance (km) between place of death and home 
categorized (10,286 missing)

⩽30 km 25,204 59.0

>30 km 4939 11.6

>60 km 2267 5.3

Table 1.  (Continued)

(Continued)

IP. We also observed a significantly decreased 
incidence of both HI-EOL and IP during the fol-
low-up period (OR = 0.800; p < 0.0001 and 
OR = 0.687; p < 0.0001, respectively).

Discussion
Our results demonstrate that 41.1% of patients 
who died from pancreatic adenocarcinoma in 
France between 2014 and 2019 experienced 
HI-EOL. Moreover, palliative care intervention 
during follow-up for this population is associated 
with improved EOL quality of care, reducing the 
risk of HI-EOL, MI-EOL, and IP. To the best of 
our knowledge, this series is the first to compre-
hensively evaluate the EOL care of patients who 
died from pancreatic adenocarcinoma in France. 
These findings suggest that palliative care inter-
vention at any stage of treatment can be consid-
ered as an independent protective factor 
enhancing EOL care. Given that cancer-related 
deaths affect over 90% of patients with pancre-
atic adenocarcinoma,22 patients should receive 
palliative care widely and early. Patients with 
incurable cancers often experience variable and 
high symptom burden, especially in pancreatic 
adenocarcinoma23 underlying the importance of 

https://journals.sagepub.com/home/tam


Therapeutic Advances in 
Medical Oncology Volume 17

6	 journals.sagepub.com/home/tam

early identification of palliative care situations 
and the need for transversal collaboration.24

In our series, younger male patients were more 
likely to be treated with HI-EOL care in the last 
month before death. This finding could be 
explained by a probable trend for more aggressive 
treatment and a higher probability of maintaining 
a good performance status over time for young 
compared to older patients.25 Moreover, patients 
with a higher comorbidity index received HI-EOL 
and MI-EOL more often which may be due to the 
fact that these patients are more fragile and more 
likely to be hospitalized as their conditions are 
more difficult to manage in home-based care.

Limited information exists regarding the HI-EOL 
care experiences for individuals with pancreatic 
cancer. In a study conducted in Ontario between 
2005 and 2010, intensive exposure to palliative 
care for patients with pancreatic adenocarcinoma 
was associated with a proportional reduction in 
the aggressiveness of EOL care.26 However, the 
impact of expert center involvement and distance 
from home to place of death were not investi-
gated. The application of these results in the 
French healthcare system is limited due to differ-
ences in infrastructures between both countries 
and the evolution of healthcare over the past 
15 years. Indeed, in France, the philosophy of 
palliative care emphasizes the importance of 
maintaining patients in their familiar environ-
ments as long as possible, to improve their quality 
of life.27 In this series, only one in four patients 
died at home, underlying the complexity in man-
agement of pancreatic cancer, due to both the 
high symptom burden and the need for multidis-
ciplinary team involvement which is challenging 
in home-based palliative care settings. Earlier 
involvement of palliative care teams and a higher 
rate of home-based EOL care could increase the 
ratio of patients dying in their home.28

In this study, patients living far from the hospital 
receive HI-EOL more frequently. To address 
this, efforts should be made to improve the stand-
ardization of palliative care practices and to 
ensure equitable access regardless of geographic 
location. In France, 2/3 of patients desire to die at 
home, although only 37% do.29 Thus, it is impor-
tant to increase access to and quality of home-
based palliative care, particularly for patients who 
reside far from the hospitals and who may not 
have easy access to inpatient palliative services.

Table 2.  Intensity of EOL treatment and care in the 
last 30 days of life.

Intense and invasive care n (%)

HI-EOL care 17,577 (41.1)

 � Death in ICU or ER or ACU 13,971 (32.8)

 � �  In ICU 772 (1.8)

 � �  In ER 821 (1.9)

 � �  In ACU 13,937 (32.6)

 � ⩾1 hospitalization in an ICU in 
the last 30 days of life

1743 (4.1)

 � >1 ER visit in the last 30 days 
of life

2009 (4.7)

 � >1 hospitalization in an ACU 
in the last 30 days of life

14,002 (32.8)

 � Last intra-hospital 
chemotherapy <14 days from 
death

5042 (11.8)

MI-EOL care 1186 (2.8)

 � Intubation 286 (0.6)

 � Mechanical ventilation 963 (2.3)

 � Cardiopulmonary 
resuscitation

77 (0.2)

 � Hemodialysis 331 (0.8)

Invasive procedures 11,960 (28.1)

 � Arterial/central line 
placement

4199 (9.8)

 � Surgery requiring general 
anesthesia

2991 (7.0)

 � Radiological interventional 
procedures

2081 (4.9)

 � Radiotherapy 976 (2.3)

 � Artificial feeding 2425 (5.7)

 � Digestive endoscopy 3272 (7.7)

 � Biliary tract interventional 
endoscopy

2435 (5.7)

ACU, acute care unit; ER, emergency room; HI-EOL,  
high-intensity end of life; ICU, intensive care unit;  
MI-EOL, most invasive end of life.
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The observed heterogeneity in healthcare trajec-
tories among patients with pancreatic adenocarci-
noma highlights the complex nature of this disease 
and its impact on the provision of care. While our 
study aimed to focus on the last month before 
death, confounding factors such as variations in 
treatment protocols, patient preferences, and 
healthcare accessibility, likely contributed to the 
inconsistent reliability of secondary and tertiary 
outcome measures. Future studies should con-
sider these confounders and employ more refined 
methodologies as analysis based on the subtypes 
of patients’ healthcare trajectories to mitigate 
their effects.

In addition, we excluded individuals who died 
within 1 month after diagnosis. This specific 
group likely represents a distinct population char-
acterized by late-stage diagnosis, poor perfor-
mance status, or particularly aggressive disease at 
the time of diagnosis.30 Excluding this group of 
patients allowed for a sufficient follow-up period 
to analyze the quality of EOL care.

Limitations
This study presents limitations similar to other 
series that rely on administrative databases, as 
they can be prone to miscoding and over-coding 
due to potential financial incentives,31 particu-
larly in France.32 While the PMSI database’s 
main advantage lies in its comprehensive nature, 
our study had certain limitations. Important fac-
tors such as resection rates, tumor characteristics, 
histopathological data, intraoperative complica-
tions, and the extent of resection, were not 
included in our analysis as these variables are 
inconsistently documented in the discharge data-
base. Moreover, socioeconomic and cultural fac-
tors that may impact the intensity of EOL care 
could not be analyzed as data are not available. In 
addition, although coding errors can occur, their 
impact is mitigated by the large population size 
involved.33 Future studies should overcome the 
inherent limitations of administrative databases 
and aim to capture a more comprehensive picture 
of the complex, multi-dimensional aspects of  
palliative care.

Conclusion
In France, a significant proportion of patients 
with pancreatic adenocarcinoma die without clear 
palliative care intervention, far from home, and 
experience HI-EOL care. This inequity in care 

calls for immediate attention and action to ensure 
that patients with pancreatic cancer receive ade-
quate and equitable EOL support and treatment, 
and to define the standard for EOL quality  
of care.
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