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Highlights

e Two-thirds of digestive cancer patients receive chemotherapy within the last 3
months of life

e Young patients and patients with aggressive disease receive more end-of-life
chemotherapy

e Palliative care team intervention is associated with less administration of
chemotherapy in the last month of life

e Patients who receive chemotherapy in the last months of life die more often in
oncology units than at home or in palliative care unit

ABSTRACT

Background: The use of chemotherapy (CT) near the end-of-life (EOL) is an important issue
in oncology since it could degrade quality of life. CT near EOL is still poorly studied, with no
dedicated study in gastrointestinal (Gl) cancer patients.

Aim: To analyze in GI cancer patients the factors associated with the use of CT within 3- and

1-month before patients’ death.
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Methods and participants: All consecutive patients who died from a Gl cancer in 10 French
tertiary care hospitals during 2014 were included in this retrospective study. Clinical,
demographical and biological data were collected and compared between patients
receiving or not CT within 3- and 1-month before death. Variables associated with overall
survival (OS) was also determined using of univariate and multivariate analyses with a Cox

model.

Results: Four hundred and thirty-seven patients with a metastatic GI cancer were included
in this study. Among them, 293 pts (67.0%) received CT within 3-months before death, and
121 pts (27.7%) received CT within 1-month before death. Patients receiving CT within 3-
months before death were significantly younger (median age: 65.5 vs 72.8 years,
p<0.0001), with a better PS (PS 0 or 1: 53.9 vs 29.3%, p<0.0001) and a higher albumin level
(median: 32.8 vs 31.0 g/L, p=0.048). Similar results were found for CT within 1 month
before death. Palliative care team intervention was less frequent in patients who received
CT in their last month of life (39.7% vs 51.3%, p = 0.02). In multivariate analysis, median
OS from diagnosis was shorter in the group receiving CT within 1-month before death

(HR=0.59; 95% CI [0.48-0.74]).

Conclusion: In Gl-cancer patients, CT is administered within 3- and 1- month before death,
in two and one third of patients, respectively. Patients receiving CT within 1-month before
death, had more aggressive disease with poor OS. Palliative care team intervention was
associated with less administration of CT in the last month of life. These results highlight
the need to better anticipate the time to stop CT treatment in the end-of-life and the

importance of an active collaboration between oncology and palliative care teams.
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Keywords : End-of-life chemotherapy ; palliative care ; digestive oncology ; palliative care

team ; aggressiveness of end-of-life care

Abbreviations :

EOL : end-of-life

CT : chemotherapy

Gl : gastrointestinal

OS : overall survival
QOL : quality of life

PCU : palliative care unit
PCT : palliative care team
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INTRODUCTION

The need to improve the quality of care near end-of-life (EOL), including symptom control,
choice of death place, psychosocial and spiritual supports is increasingly recognized by
clinicians. Paradoxically, aggressiveness of cancer care near death has increased over time
(1,2) possibly favored by increasing treatment possibilities. Indeed, studies have shown that
66 to 83% of patients followed for solid tumors receive chemotherapy (CT) in the last 3
months of life, and 20 to 40% within 30 days before death, although CT use in the last month
of life has been recognized as an indicator of too aggressive EOL medical care (3-5).

The use of CT in advanced cancer patients, including gastrointestinal (GI) cancer patients,
intends to improve both life quantity (overall survival; OS) and quality (quality of life; QOL)
by controlling symptoms related to tumor spread (6,7). However, when CT is administrated
near EOL, improvement in patients’ QOL is uncertain (8) due to poor efficacy of CT,
treatment-related toxicity and often delay in using palliative care resources, shown to be
effective for QOL improvement (9). The use of CT in EOL also increases frequency of
hospital admissions and in-hospital deaths. Additionally, earnings on patient survival has not
been demonstrated with this practice (10).

Recently, a study conducted in lung cancer patients reported that early palliative care is
associated with a reduced exposure to CT near death and a better QOL and survival (11).
Prolonged use of CT might be due in part to the complexity of accurate evaluation of cancer
patients’ prognosis, probably overestimated by the referent physician (12,13). It has been
shown that intervention of a palliative care team improves EOL quality but also decreases
EOL CT administration (14,15). An active collaboration between the referent oncologist and
the palliative care team during onco-palliative multidisciplinary meetings seems thus

recommended (15). Care planning discussions with the patient and his close relatives together
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with early communication on EOL have also been associated with less aggressive EOL
treatments and consequently more appropriate and less aggressive cares in EOL (16,17).

A better characterization of patients receiving CT during EOL may help to improve patient
care in this difficult period of the patients’ journey to focus on patients’ QOL. Most of
published studies on EOL CT included heterogeneous patients with different malignancies
and anti-cancer treatments, although the level of cancer therapies near the EOL seems to vary
across different cancer types (18). To our knowledge no dedicated study has been conducted
in GI cancer patients in whom the CT practices in EOL remains poorly documented. The
objective of this study was to describe, in GI cancer patients, CT practices during EOL and

factors associated with its use within three and one month before death.
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METHODS

Study design
We conducted a retrospective, multicenter, observational study. All patients diagnosed with a
Gl cancer, followed in 10 French specialized oncology units, part of the Association des

Gastro-Entérologues Oncologues (AGEQ) network, that died in 2014 were included.

Data collection

Baseline patient socio-demographic data (age at diagnosis, sex, center), tumor type (site and
histology) at the time of diagnosis together with disease history (number of CT lines, CT
regimens) were collected retrospectively by consulting medical records. Additionally, clinico-
biological data focusing on patient's general condition (WHO performance status (PS),
albumin level) and disease extension (metastatic sites) 3 months before death were also
collected. The number and length of hospital stay and the administration of parenteral
nutrition in the last 3 months of life were recorded. We finally identified patients for whom a

palliative care team had intervened and data on cause and place of death were recorded.
Statistical analysis

Description of population

The characteristics of the population were described as belonging to one of the four following
groups: patients who received CT within respectively 3 or 1 month before death or patients
who have not received CT within 3 or 1 month before death. Categorical variables were
described by frequency and percentage and compared between groups using Pearson's chi-
squared test. The mean, standard deviation, median and range were calculated for quantitative
variables. The average of the variables was compared between groups using the t-test for

variables with normal distribution or using the Wilcoxon test for the other variables. A Cox
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proportional regression model was used to balance for baseline clinical variables associated

with CT within 1-month before death.

Survival analysis

Overall survival (OS) was defined as the delay from the date of diagnosis to the date of death
from any cause. OS was estimated using Kaplan Meier method, described using median and
its 95% confidence interval (95% CI), and compared using log-rank test. Univariate Cox
regression was used to estimate hazard ratio (HR) with its 95% CI. A multivariate Cox
proportional hazards regression model was performed using all variables with a p<0.05 in
univariate analysis. The assumption of risks proportionality and log-linearity were verified for
each variable. Correlations between all variables were explored. In case of strong correlation
between two variables, either one variable was included in the multivariate model. Survival
curves were computed using the Kaplan-Meier method and compared using the Log Rank

test. Statistical analyses were conducted using the SAS® 9.4 (SAS Institute, Cary, NC).
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RESULTS

Patient characteristics

Four hundred thirty-seven patients with GI cancer and deceased in 2014 were included in this
retrospective study. Among them, 293 (67.0%) received CT within 3 months before death and
121 (27.6%) in the month before death (Table 1). Median age at diagnosis was 67.5 years
(27.2-98.6), and 64.3 % of patients were men. Seventy-five percent of patients were treated in

university hospital.

Patient characteristics according to the administration of EOL CT (3 vs 1 month before
death)

Patients receiving CT during 3 or 1 month before death were significantly younger than
patients who did not (Median age 65.5 vs 72.8 years, p<0.0001 and 65.4 vs 67.9 years,
p=0.036 respectively). Women received significantly more CT in the month before death than
men (p=0.03). Patients treated in university hospitals received more CT in the last month of
life than those treated in another category of care center (non-university hospitals, private
centers, comprehensive cancer centers) (p=0.04). In multivariate analysis, age at diagnosis,
gender, and WHO performance status 3 months before death were significantly associated

with CT one month before death (supplementary data).

Tumor characteristics

Thirty six percent of patients had colorectal cancer, 28% pancreatic cancer, 10% gastric
cancer and 26% other GI tumors. The primary tumor localization was not associated with the
prescription of CT in the three months or in the month before death. Patients who had
received at least 3 prior lines of CT received more CT in the three months before death than
patients who did not (p=0.002). In patients receiving CT during their last 30 days, pancreatic

(33%) and colorectal cancer (30%) were the most represented. About half of the patients
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(53.3%) had only one metastatic site three months before their death. Patients receiving CT
within 3-months before death had significantly more metastatic sites (> 2 metastatic sites :
51.2% vs 37.5%, p = 0.002) and had more often liver or peritoneal metastases (liver: 66.9%
vs 55.6%, p = 0.02; peritoneum: 34.5% vs 23.6%, p = 0.02) than those who did not. Patients
who received CT in the last three months or in the last month of life had a significant better

PS and albumin levels than patients who did not (Table 1).

Toxicities and other treatments

Sixteen percent of patients who received CT in the last three months of life experienced grade
3 or 4 toxicities and these severe toxicities were even more frequent in patients who received
chemotherapy in the last month of life, compared to those who did not (27.3% vs 12.03%, p
<0.0001). Thirty-nine patients (9%) received another antitumor treatment than chemotherapy
in their last 3 months of life. Among them, 26 had radiotherapy, 4 chemoembolization and 9
surgery. About three-quarters of patients who received radiotherapy had bone metastases. The
purpose for the surgery was not specified. No difference was observed in the practice of EOL

CT between patients that received another antitumor treatment and those who did not.

Supportive Care

Forty-eight percent of patients were referred to a palliative care team (PCT). A PCT
intervened less often in patients who received CT in their last month of life, compared to
those who did not (40% vs 51%, p = 0.02), (Table 2). The number of patients with at least
one hospitalization in the three months before death and the duration of hospitalization were
not increased in patients receiving CT. Patients who received CT in their last three months

were more likely to receive parenteral nutrition (p=0.01).
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Cause of death and end of life management

The median time between the last infusion of CT and death was 45 days (0-3962 days). Cause
of death was an acute event (not related to cancer evolution) for 23.1% of patients receiving
CT in their last month of life compared with only 8.2% for those who did not (p = 0.0003).
Patients who received CT in their last month of life were more likely to die in a medical Gl
oncology unit than in a palliative care unit (PCU) or at home (p = 0.0009). The median time
between transfer to PCU and death was significantly shorter for patients receiving CT during
their last month of life, compared to those who did not (median time 7 vs 14 days

respectively, p=0.02).

Analyses of overall survival
For the 437 patients analysed, the median overall survival was 12.1 months. In univariate

analysis, median OS was 7.7 months (95%CI [6.4-11.0]) in patients receiving CT in the last
month of life and 13.5 months (95%CI [11.8-16.5]) in the group without CT in the last month
(HR 0.65; 95%CI [0.52—0.8]; p<0.0001). The other variables that influenced OS in univariate
analysis were center (p=0.08), age at diagnosis (continuous variable) (p<0.0001), primary
tumor location (p<0.0001), histology (p<0.0001). Therefore, these variables, excepted
histology which presented a strong correlation with primary tumor location, were included in
a multivariate Cox’s model that showed that no CT in the last month (HR 0.58; 95%CI [0.46—
0.72]; p=<0.0001) was independently associated with a longer OS together with being treated

in non-university hospital, younger age at diagnosis and having a colorectal cancer (Table 3).

DISCUSSION
In this study, we retrospectively analyzed a series of 437 patients with digestive cancer

deceased in 2014. We have identified that young patients and those with rapidly progressive
disease receive more EOL CT. Furthermore, intervention of a palliative care team was

associated with less prescription of EOL CT.
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The influence of age on EOL CT administration may be partly due to difficulties to accept
EOL and treatment failure, by young patients themselves, their families, but also the referent
physician. Association between young age and EOL CT in patients with GI cancer has been
previously reported (19,20). In a recent French study carried out with the French social
security (CNAM), including 15361 colorectal cancer patients who died in 2015, CT
administration in the last month of life concerned 15% of all patients, 26% of patients aged
less than 60 years, 18% of patients between 70 and 79 and 7% of patients over 80 years old
(20). Several studies suggested that patients with tumors known to be chemo-sensitive may
receive more EOL CT than others (18,21,22). However, as others (23-25), we did not find
any association between primary tumor location and EOL practices.

Our results on survival suggest that patients with a rapidly progressive disease receive more
chemotherapy near EOL than those with a long disease history. We also identified the number
of prior CT lines as an important factor influencing EOL CT practices, as already reported
previously (22).

University hospitals (26) or comprehensive cancer centers with a high bed density (27) or
with a high annual volume of CT (23) have already been identified as structures where
patients with solid tumors receive more CT during EOL. Development of therapeutic options
in digestive oncology, including the provision of new molecules such as targeted molecular
therapies, oral chemotherapies and rechallenge strategies, may contributes to increase late
prescriptions of CT. Specialized centers are up-to-date with all these therapeutic approaches
and generally authorized to prescribe them, but also more likely to suggest inclusion in
clinical trials testing new molecules. These can explain the differences noted in EOL practices
between university hospitals and anti-cancer centers as compared to others.

In our study, patients receiving CT in their last month of life died more often from an acute

cause (not directly related to cancer evolution) than those who did not. Together with a
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significantly higher rate of grade 3 or 4 toxicity in these patients it suggests that EOL CT may
seriously impair EOL quality. According to previous study results (28,29), we found that the
multidisciplinary work with a PCT significantly influences CT practices in the last month of
life. Indeed, current recommendations indicate that discussions about palliative care team
should take place as early as possible in the management of the incurable cancer patients, with
evidence of clinical benefit (11,31,32) for improving QOL and reduced futile chemotherapy
and the EOL terms of quality of life (9). A recent work analyzing intensity of care in
academic center and comprehensive cancer center, shows that the intervention of a PCT more
than 30 days before deaths was associated with lower likelihood of receiving CT near death
(30). Inastudy by Colombet et al., only active collaboration between referring physicians
and PCT (but not the single intervention of PCT) reduced CT administration during the last
14 days of life (15), which shows the importance of multidisciplinary discussions concerning
palliative care that involve complex EOL decisions. Place of death and admission to palliative
care unit more than a week before death are considered as key factors in EOL quality (3,33).
In our work, patients receiving a CT in the last month of their lives died more in medical Gl
oncology unit than at home or in PCU, as reported in other studies (16,20). Moreover, the
delay between transfer to PCU and death was significantly reduced in our patients receiving
CT in the month prior to death. Indeed, the use of EOL CT could delay or prevent the setting
up of palliative care and thus contribute to the deterioration of the EOL quality.

One of the strengths of our study is that our cohort was dedicated to GI tumors and includes a
significant number of patients belonging to several categories of health centers and selected
over a year only which suggests quite homogeneous care for each type of Gl cancer enrolled.
In addition, we studied the relationship between EOL CT administration and patient survival.
The main limitation is its retrospective approach, with missing data (such as WHO-PS status).

In addition, we were unable to collect some data that could have influenced the use of EOL
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CT, such as patient comorbidities, presence of symptoms not controlled by palliative care as
well as the feelings of patients and caregivers. Indeed, it has been shown that patient
psychological factors, such as anxiety or depression, can influence EOL CT use (34). In
addition, age and experience of the practitioner in charge also certainly play a role.
Oncologists may also experience difficulties in being objective and correctly assessing the
prognosis of their patients (12,13). Therefore, research and development of prognostic tools
are of paramount importance. Thus, prognostic scores such as Barbot score (35), GPS / PPS
(36) or a simple score like that developed in the French multicentre PRONOPALL study-(37)
can already be very useful to accurately predict patients life expectancy and avoid the use of

CT in the last months of life.

CONCLUSION

This retrospective study shows that, in a population of GI cancer patients, those who received
CT in their last month of life, were younger patients with rapidly progressive disease
sometimes heavily pretreated and that they die more often in GI oncology units than at home
or in PCU. These findings suggest that the EOL CT administration could be explained by the
difficulty, for the patient, his relatives and medical team, in accepting a refractory disease and
its poor prognosis. The intervention of a PCT was associated with less prescriptions of CT in
the last month of life. Multidisciplinary discussions involving palliative care teams are thus
necessary to better anticipate the time to stop CT in the EOL. A prospective evaluation using
more EOL quality indicators and taking into account medical, private, psychological and
social aspects could be very useful in the future to better understand EOL practices

determinants and improve patients EOL care.
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Figure 1- Overall survival according chemotherapy treatment 1 month before death.
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Table 1-Patient and tumor characteristics

NoCT 3

NoCT1

Total months CT 3 months month before CT 1 month
before death  p before death p
N (%0) before death N (%) death N (%)
N (%) ° N (%) °
437 (100) 144 (33.0) 293 (67.0) 316 (72.3) 121 (27.7)
Gender
Male 281(64.3) 95 (66.0) 186 (63.5) 0.6 213 (67.4) 68 (56.2) 0.03
Female 156 (35.7) 49 (34.0) 107 (36.5) 103 (32.6) 53 (43.8)
Age at diagnostic
Median 67.5 72.8 65.5 <.0001 67.9 65.4 0.036
Range 5;5' [34.5-98.60  [27.2-94.4] [28.3-98.6] [27.2-94.4]
Tumor site
Pancreas 124 (28.4) 35 (24.3) 89 (30.4) 052  84(26.6) 40 (33.1) 0.27
Stomach 45(10.3) 15(10.4) 30(10.2) 33(104) 12 (9.9)
Colorectal 158 (36.1) 53 (36.8) 105 (35.8) 122 (38.6) 36 (29.7)
Other 110 (25.2) 41 (28.5) 69 (23.6) 77 (24.4) 33(27.3)
Number of previous lines of CT
Median 2 1 2 <.0001 1 2 0.01
Range [0-8] [0-6] [1-8] [0-8] [1-8]
Center
University hospital 328 (75.0) 101 (70.1) 227 (77.5) 0.09 229 (72.5) 99 (81.8) 0.043
Other* 109 (25.0) 43 (29.9) 66 (22.5) 87 (27.5) 22 (18.2)
Patient and tumor characteristics 3 months before death
WHO performance status
0 29 (6.6) 8 (5.6) 21(7.2) <.0001 23(7.3) 6 (5.0) 0.004
1 171 (39.1) 34 (23.6) 137 (46.8) 109 (34.5) 62 (51.2)
2 125 (28.6) 37 (25.7) 88 (30.03) 91 (28.8) 34 (28.1)
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3 51(11.7) 29 (20.1) 22 (1.5) 46 (14.6) 5(4.1)

4 6(14)  2(L4) 4(1.4) 5 (1.6) 1(0.8)

NA
55(12.6) 34 (23.6) 21(7.2) 42 (13.3) 13 (10.7)

Albumin level (g/L)

Median 321 311 3258 0048 32 335 0.004
[15.0-

Range 45.0] [15.0-43.0]  [18.0-45.0] [15.0-45.0] [18.0-45.0]

Missing data 110 (25.1) 48 (33.3) 62 (21.1) 77 (24.4) 33(27.3)

Number of metastatic sites

0 42(96)  24(16.7) 18 (6.1) 002  35(11.1) 7(5.8) 0.22
1 191 (43.7) 66 (45.8) 125 (42.6) 140 (44.3) 51 (42.1)

2 125 (28.6) 37 (25.7) 88 (30.0) 87 (27.5) 38 (31.4)

3 71(162) 16 (11.1) 55 (18.8) 47 (14.9) 24 (19.8)

4 8(18)  1(0.69) 7(24) 7(22) 1(0.8)

Metastasis site

Liver
Yes 276 (63.2) 80 (55.6) 196 (66.9) 195 (61.7) 81 (66.9)
0.02 0.31
Lung
Yes 143 (32.7) 42 (29.2) 101 (34.5) 103 (32.6) 40 (33.1)
0.26 0.92
Peritoneum
Yes 135 (30.9) 34 (23.6) 101 (34.5) 90 (28.5) 45 (37.2)
0.02 0.08
Other
Yes 132 (30.2) 36(25.0) 96 (32.8) 0.1 95 (30.1) 37 (30.6) 0.92

CT: chemotherapy ; *non-university hospital, private center, comprehensive cancer center
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Table 2 - Supportive care and hospitalizations

No CT 3 CT 3 months No CT 1 month CT 1 month
Total ?on:]hs before  before death p before death before death p
N =437 eat N =293 (67.0) _ _
N = 144 (33.0) N=316(72.3) N=121(27.7)
Palliative Care Team Intervention, N (%)
No 224 (51.3) 68 (47.2) 156 (53.2) 0.49 151 (47.8) 73 (60.3) 0.02
210
Yes (48.02) 75 (52.8) 135 (46.1) 162 (51.3) 48 (39.7)
Missing data 3(0.7) 1(0.7) 2 (0.68) 3(0.9) 0 (0)
Hospitalization during the 3 months before death, N (%0)
No 19 (4.4) 5(3.5) 14 (4.8) 053 14 (4.4) 5(4.1) 0.89
Yes 418 (95.6) 139 (96.5) 279 (95.2) 302 (95.6) 116 (95.9)
In-hospital stays (days) during the 3 months before death
0.46 0.0001
median 22 215 22 24 15
range [0-92] [0-86] [0-92] [0-92] [0-76]
Missing data 6 2 4 3 3
Parenteral nutrition during the 3 months before death, N (%)
No 356 (81.5) 128 (88.9) 228 (77.8) 0.003 254 (80.4) 102 (84.3) 0.58
Yes 75(17.2) 16 (11.1) 59 (20.1) 57 (18.0) 18 (14.9)
Missing data 6(1.4) 0(0) 6(2.0) 5(1.6) 1(0.9)

Place of death
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Medical Gl

oncology  unit

PCU

Home

Causes of death

Evolution of cancer

Other acute cause

Unknown

307 (70.1)

91 (20.8)

39 (8.9)

366 (83.7)

54 (12.4)

17 (3.9)

100 (69.4)

34(23.6)

10 (6.9)

125 (86.8)

13 (9.0)

6 (4.1)

207 (70.3)

57 (19.4)

29 (9.9)

241 (82.2)

41 (14.0)

11(37)

Time (days) between transfer to palliative care unit and death

median

range

104

115

[0-155]

33

11.0

[0-155]

71

12.0

[0-110]

0.41

0.33

0.72

206 (65.2)

77 (24.4)

33 (10.4)

278 (88.0)

26 (8.2)

12 (3.8)

89

14.0

[0-155]

0.0009

101 (83.5)

14 (11.6)

6 (5.0)

0.0003

88 (72.7)

28 (23.2)

5 (4.1)

15 0.02

7.0

[0-27]
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Table 3-Univariate and multivariate overall survival analysis

Univariate survival analysis

Multivariate survival analysis

HR (1C95%) p HR (1C95%)
CT 1 month before death
No 0.65 (0.52-0.8) <.0001 0.58 (0.46-0.72) <.0001
Yes 1 1
Center
University hospital 1 0.03 1
Private center 0.71 (0.41-1.22) 0.68 (0.40-1.18)
Non university hospital 1.38 (1.07-1.78) 1.59 (1.22-2.06)
Comprehensive cancer center 1.20 (0.77-1.87) 1.57 (1.0-2.46)
Age at diagnostic 1.01 (1.00-1.02) <.0001 1.02 (1.01-1.03) <.0001
< 67 years
15,27 (11,63-19,11) 0,0013 1
> 67 years
10,67 (8,45-12,23) 1,36 (1,12-1,65) 1.76 (1.51-2.04) <0.0001
Tumor site
Pancreas 1 <.0001 1 <.0001
Stomach 0.68 (0.48-0.96) 0.72 (0.50-1.02)

colon-rectum

Other

0.38 (0.30-0.49)

0.69 (0.53-0.90)

0.40 (0.31-0.52)

0.70 (0.53-0.92)

*Factors that did not significantly influence survival in univariate analysis were : sex (p=0.1), ECOG performance status 3 months before

death (p=0.3), albumin level 3 months before death (p=0.6), palliative care team intervention (p = 0.9), hospitalization in the last 3 months of
life (p=0.9), parenteral nutrition 3 months before death (p=0.5), non-pulmonary metastasis 3 months before death (p =0.4)
** Sixty-seven years is the median age of our population

24
Page 24 of 25



Journal Pre-proof

25
Page 25 of 25



