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Abstract. The present study aimed to determine the effect of
the timing of treatment discontinuation on the prognosis of
patients with advanced and recurrent gastric cancer chemo-
therapy. Between July 2014 and March 2017, 127 patients
who underwent chemotherapy for advanced and recurrent
gastric cancer at Ogaki Municipal Hospital (Ogaki, Japan)
were examined. To determine factors associated with survival,
multivariate analysis using the Cox proportional hazards
model, and hazard ratios and their 95% confidence intervals
(95% CI) were calculated. The reasons for discontinuation
of last-line chemotherapy and the last hospitalization prior
to mortality were surveyed. Age (<51 years), number of
treatment lines (<1 line), and days between last dose of the
final chemotherapy regimen and death (<79 days) were inde-
pendently and significantly associated with survival in the
multivariate analysis. Compared with patients who did not
receive chemotherapy in the last 79 days of life, those who
received chemotherapy in the last 79 days of life days had
a hazard ratio of 1.858 (95% CI, 1.059-3.261; P=0.031) for
mortality. A decrease in the performance status was respon-
sible for treatment discontinuation in 51 of 75 cases among
patients who received chemotherapy in the last 79 days of
life and 9 of 26 cases among patients who did not receive
chemotherapy in this duration (P<0.001). Among patients who
received chemotherapy in the last 79 days of life, 67 patients
were hospitalized prior to mortality; among patients who
did not receive chemotherapy in this duration, 15 patients
were hospitalized prior to mortality (P<0.001). In conclusion,
continuation of chemotherapy until just prior to mortality does
not prolong the survival time in patients with advanced and
recurrent gastric cancer.
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Introduction

In advanced and recurrent gastric cancer chemotherapy, the
first line of chemotherapy includes tegafur-gimeracil-ote-
racil-potassium (S-1) plus cisplatin; capecitabin plus cisplatin;
capecitabin plus oxaliplatin; S-1 plus oxaliplatin; folinic acid,
fluorouracil and oxaliplatin; and capecitabin/S-1, cisplatin
and trastuzumab (1-10). The second line of therapy includes
paclitaxel plus ramcirumab (11), and the third line includes
nivolumab or irinotecan (12,13). Owing to recent progress
in the field, chemotherapy has a high response rate (tumor
shrinkage) in advanced and recurrent gastric cancer (1-13).

The American Society of Clinical Oncology advocates
that treatment with unclear evidence of efficacy should not
be performed unnecessarily (14). In a randomized controlled
trial involving patients with metastatic non-small cell lung
cancer, patients who did not received chemotherapy in the last
2 months of life had longer survival times compared with those
who received chemotherapy in the last 2 months of life (15).
In lung cancer patients who survived at least 3 months from
diagnosis, patients who received cancer chemotherapy in the
last 2 weeks of life showed no improvement in the prognosis
as compared with patients who stopped anticancer drug treat-
ment at an earlier stage (16). Thus, despite a good overall
physical condition, if the tumor is exacerbated during admin-
istration of the anticancer agents but the efficacy of anticancer
drugs has not been confirmed thereafter, it is necessary to
consider discontinuation of treatment. However, in clinical
practice, cancer chemotherapy is often continued for several
weeks prior to mortality. In patients with advanced and
recurrent gastric cancer, the association between treatment
at the final stage of life and prognosis has not been reported
thus far, to the best of our knowledge. Generally, prognosis
indicates the medical outlook for future symptoms (including
progression of the disease, effect of treatment and probability
of survival). In the present study, ‘better prognosis’ was set
as extending survival time while avoiding reduced quality of
life.

At present, pharmacists serve an important role in cancer
chemotherapy and palliative care by contributing to the
anticancer drug design, supportive therapy and collection
of patient information. As a member of the oncology team,
pharmacists must provide information to carefully decide on
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a change in or discontinuation of cancer chemotherapy at the
final stage of life on the basis of medical appropriateness.

Therefore, to determine the prognostic factors and effect
of timing of discontinuing treatment on patient prognosis,
the survival period following chemotherapy was examined in
patients who received chemotherapy for advanced and recur-
rent gastric cancer.

Patients and methods

Patients. Between July 2014 and March 2017, 127 patients who
underwent chemotherapy for advanced and recurrent gastric
cancer in the gastroenterology and gastrointestinal surgerical
department at Ogaki Municipal Hospital (Ogaki, Japan), were
included in the present study. Patients who transferred to other
hospitals during treatment were excluded (n==8). In addition,
patients continuing treatment from prior to this period were
also excluded (n=16). Overall survival (OS) and reasons for
and timing of discontinuation of last-line chemotherapy were
surveyed retrospectively. Furthermore, the reasons for the last
hospitalization of life were reported.

The selected patients were divided in two groups:
i) Patients who had received chemotherapy in the last 79 days
of life, and ii) patients who had not received chemotherapy in
the last 79 days of life.

Ethical considerations. Personal information was protected
in the aggregated data. The present study was approved
by the Institutional Review Board of Ogaki Municipal
Hospital (no. 20170223-3). The requirement for informed
consent was waived by the Institutional Review Board.

Statistical analysis. The primary outcome was OS, which
was defined as the period from the date of treatment onset to
the date of mortality from any cause. To determine factors
associated with survival, univariate and multivariate analysis
using the Cox proportional hazards model, and hazard ratios
and their 95% confidence intervals (95% CI) were calculated.
Patients were categorized into the abovementioned 2 groups
according to the receiver operating characteristics curves for
optimal cut-off values of each factor. Distributions of reasons
for treatment discontinuation were assessed using the %> test.
P<0.05 was considered to indicate a statistically significant
difference and all statistical analyses were performed using
EZR software (version 1.30; Saitama Medical Center, Jichi
Medical University, Saitama, Japan), a graphical user interface
for R (The R Foundation for Statistical Computing, Vienna,
Austria) (17).

Results

Patient characteristics. The patient characteristics are presented
in Table I. The median age of patients was 67 years (range,
33-84 years), the median number of treatment lines was 2 (range,
1-5 lines), and the median OS was 246 days (range, 31-1,188 days).
Furthermore, 17.8, 41.6 and 66.3% of patients received chemo-
therapy in 14, 30, and 60 days prior to mortality, respectively.
Prognostic factors among patients with advanced and recur-
rent gastric cancer who received chemotherapy. Multivariate
analyses of the baseline and clinical characteristics are presented
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as prognosticators in Table II. In the univariate analysis, age
(=51 years; P=0.016) and number of treatment lines (<1 line;
P<0.001) were significantly associated with survival (data not
shown). In the multivariate analysis, age (<51 years), number
of treatment lines (<1 line), and days between last dose of the
final chemotherapy regimen and death (<79 days) were inde-
pendently and significantly associated with survival. Compared
with patients who did not receive chemotherapy in the last
79 days of life, those who received chemotherapy in the last
79 days of life had a hazard ratio of 1.858 (95% ClI, 1.059-3.261;
P=0.031) for mortality. Patients who received <1 chemotherapy
regimen had a hazard ratio of 2.029 (95% CI, 1.254-3.282;
P=0.004) for death as compared with patients who received =2
chemotherapy regimens. For age (<51 years), the hazard ratio
for death was 2.947 (95% CI, 1.378-6.303; P=0.005) compared
with patients aged >51 years.

Reasons for discontinuation of last-line chemotherapy. The
reasons for discontinuation of last-line chemotherapy are
presented in Table I11. For patients who received chemotherapy
in the last 79 days of life, the reason for discontinuation was
a decrease in performance status in 51 cases; progressive
disease in 6 cases; deterioration in disease condition in 4 cases;
adverse events (appetite loss, nausea/vomiting or drug-induced
pneumonia) in 4 cases; and death in 2 cases. For patients who
did not receive chemotherapy in the last 79 days of life, the
reason for discontinuation was a decrease in performance
status in 9 cases, progressive disease in 8 cases, deterioration
in disease condition in 3 cases, adverse events (drug-induced
pneumonia and neuropathy) in 3 cases and patient wishes in
2 cases. There was a significant difference in the reasons for
termination between the two groups (P=0.005). In addition,
the median was 2 treatment lines (range, 1-5 lines) for both
patients who received chemotherapy in the last 79 days of
life (range, 1-5 lines) and patients who did not receive chemo-
therapy in the last 79 days of life (range, 1-4 lines; P=0.537).

Cancer treatment received 79 days prior to final hospitalization.
The treatment received by patients who were last hospitalized
79 days prior to mortality are presented in Table I'V. A significantly
higher number of patients who received chemotherapy in the
last 79 days of life were hospitalized before death (n=67) as
compared with patients who did not receive chemotherapy in the
last 79 days of life (n=15; P<0.001). For patients who received
chemotherapy in the last 79 days of life, the main reasons for the
last hospitalization of life was appetite loss in 23 cases, fatigue in
15 cases, nausea/vomiting in 7 cases, dyspnea in 7 cases and pain
in 6 cases. For patients who did not receive chemotherapy in the
last 79 days of life, the main reasons for the last hospitalization of
life was loss of appetite in 6 cases and pain in 4 cases. There was
a significant difference in the reasons for the last hospitalization
of life between the two groups (P<0.001).

Discussion

The purpose of the present study was to clarify the effect of
the timing of treatment discontinuation on disease prognosis
in patients receiving chemotherapy for advanced and recurrent
gastric cancer. It was demonstrated that the following factors
reduced the survival time in patients receiving chemotherapy
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Table I. Patient characteristics.
Characteristic Datum
Patients, n 103
Age, years, median (range) 67 (33-84)
Sex, male/female, n 71/32
Disease status, advanced/recurrent, n 61/42

Body surface area, m?, median (range)
CrCl, ml/min, median (range)
Chemotherapy use
Regimens, n, median (range)
Proportion within 14 days of death, n (%)
Proportion within 30 days of death, n (%)
Proportion within 60 days of death, n (%)
Proportion of oral drugs in last-line chemotherapy, n (%)
Days between last dose of final chemotherapy
regimen and death, median (range)
OS duration, days, median (range)
Days between last dose of final chemotherapy
regimen and mortality, median (range)
Intravenous
Oral

Chemotherapy used, n
S-1 plus CDDP
S-1
SOX
S-1 plus DTX
PTX
PTX plus CDDP
PTX plus Ramucirumab
Ramucirumab
CPT-11
DTX
XELOX
XP
XP plus trastuzumab
Capecitabine
Capecitabine plus trastuzumab
nab-Paclitaxel
CDDP plus CPT-11
CDDP plus trastuzumab

1.52 (1.22-1.90)
70.7 (22.6-163.0)

2 (1-5)
18 (17.8)
42 (41.6)
67 (66.3)
5(5.0)
42 (0-285)

246 (31-1188)

415 (0-285)
59 (7-191)

NN W= N

CrCl, creatinine clearance; CDDP, cisplatin; DTX, docetaxel; CPT-11, irinotecan; S-1, tegaful gimeracil oteracil potassium; SOX, S-1 plus
Oxaliplatin; PTX, paclitaxel; XELOX, capecitabine plus oxaliplatin; XP, capecitabine plus CDDP; OS, overall survival.

for advanced and recurrent gastric cancer chemotherapy: Age
<51 years, receipt of <1 line of chemotherapy, and receipt of
chemotherapy in the last 79 days of life.

The development of anticancer drugs such as molecular
target drugs has remarkably changed patient prognoses (1-13).
Many studies have reported an association between continuation
of cancer chemotherapy at the terminal stage and prognosis,
and the timing of treatment discontinuation (15,16,18-20). In

the present study, the percentage of patients who received
chemotherapy in the last 30 days of life (42%) was higher than
that previously reported (18-33%) (18,21-23). This is probably
because treatment can be continued by advancing supportive
therapy in many cases. However, aggressive chemotherapy at
the terminal stage is more expensive and does not increase
the survival time (18-20). The present study also revealed that
receipt of chemotherapy in the last 79 days of life reduces the
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Table II. Multivariate analysis of prognostic factors associated with OS in patients with advanced and recurrent gastric receiving

chemotherapy.

Factor

Hazard ratio

95% CI P-value

Age, years
>51 (n=90)
<51 (n=11)
Sex
Male (n=69)
Female (n=32)
Disease status
Advanced (n=59)
Recurrent (n=42)

Metastatic sites, n
>2 (n=9)
<2 (n=92)

BSA, m?
>1.56 (n=38)
<1.56 (n=63)

CrCl, ml/min/1.73 m?
>66.1 (n=62)
<66.1 (n=39)

Treatment lines, n
>1 (n=70)
<1 (n=31)

Days between last dose of final

chemotherapy regimen and death
>79 (n=26)
<79 (n=75)

Reasons for treatment discontinuation
Decrease in performance status and
deterioration of condition (n=75)
Progressive disease (n=17)
and patient wishes

2.947

0.713

1.843

0.675

1.404

1.086

2.029

1.858

0.960

1.378-6.303 0.005

0.423-1.200 0.203
0.244-13.942 0.541
0.415-1.097 0.675
0.779-2.529 0.258
0.626-1.885 0.768

1.254-3.282 0.004

1.059-3.261

0.031

0.564-1.635 0.879

BSA, body surface area; CrCl, creatinine clearance; CI, confidence intervals; OS, overall survival.

OS. These findings suggest that continuation of chemotherapy
until just before mortality does not prolong the survival time,
even in patients with advanced and recurrent gastric cancer
receiving chemotherapy.

Regarding the reasons for treatment discontinuation, a
decrease in performance status was observed more frequently
in patients who stopped chemotherapy in the last 79 days
of life than in those who stopped chemotherapy prior to the
last 79 days of life. It could not be clarified whether this
decline was the result of disease progression or the final
round of chemotherapy. However, a higher number of patients
who received chemotherapy in the last 79 days of life were
hospitalized prior to mortality than patients who stopped
chemotherapy prior to the last 79 days of life. Keam et al (24)
previously reported that patients who received chemotherapy
in the last month of life had a shorter survival time and
were hospitalized more frequently. Thus, chemotherapy may

contribute to deterioration of the quality of life in patients who
are approaching the end of their lives.

Previous studies have demonstrated that early intervention
with palliative treatment improves the quality of life, including
quality of terminal care, in patients with non-small cell lung
cancer (20,25). According to the abovementioned studies, there
were no differences in the number of regimens of chemotherapy
administered, between those who were provided early
intervention with palliative treatment and those without early
intervention with palliative treatment. However, the survival
period from discontinuation of anticancer drug therapy to death
was significantly prolonged by early intervention with palliative
treatment, which improved accuracy in understanding patient
prognoses and treatment goals. In addition, Greer et al (15)
previously considered that such intervention reduced excessive
chemotherapy at the terminal stages. In the present study, there
was no significant difference in the number of chemotherapy
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Table III. Reasons for treatment discontinuation.
Patients who received Patients who did not receive
chemotherapy in the last chemotherapy in the last

Reason 79 days of life, n (n=75) 79 days of life, n (n=26) P-value
Decrease in performance status 51 9 0.005*
Progressive disease 6 8
Deterioration in disease condition 4 3
Adverse events 4 3
Patient wishes 0 2
Other 2 0

= test of independence.

Table IV. The last hospitalization of life.

Patients who received chemotherapy
in the last 79 days of life, (n=75)

Last hospitalization

Patients who did not receive chemotherapy
in the last 79 days of life, (n=26)

Yes 67
No 8
P-value <0.001*

15
11
<0.001*

=2 test of independence.

regimens between patients who received chemotherapy in the
last 79 days of life and those who did not. However, patients who
discontinued treatment early exhibited a longer survival time.
Nakano et al (25) reported that the rate of cancer progression
and adverse events of chemotherapy are the major causes of
differences in the period from discontinuation of chemotherapy
to death; they also reported that it is possible to predict the
disease progression to some extent during chemotherapy.

The American Society of Clinical Oncology has
emphasized the need for realistic dialogue with patients (26).
From the time of diagnosis, continued concrete discussion
about the patient's condition is recommended, and specific
discussion is recommended about the goal of chemotherapy,
the effect and toxicity of chemotherapy, change to other
treatments and lifespan. Furthermore, absence of dialogue in
the presence or absence of a medical condition and palliative
care (hospice) with the doctor was reported as a factor
leading to administration of chemotherapy until just prior to
mortality (27). Early prognosis of oncoming mortality may
result in better quality of care and use of resources (22,28-30).
Therefore, it is important to discuss the optimal timing for
discontinuation of chemotherapy with patients from the
beginning of treatment.

Age and number of treatment lines were also factors that
influenced the survival period; these are characteristic of
gastric cancer. In gastric cancer, the polymer type of cancer
is more common in men, and its incidence increases with age.
In contrast, the low-molecular type tends to be more prevalent
in women and young people (20-39 years) (31), this type of
gastric cancer is difficult to detect and progresses rapidly. This

suggests that young people with this type of cancer have a
short survival time and could not continue treatment.

However, it must be taken into consideration that in the
results of the present investigation, patient disease stage and
various chemotherapy regimens may have affected patient
prognosis. As such, careful decisions on continuation or
discontinuation of treatment may have to be made by predicting
disease state even in cases in which the patient undergoes more
intensive chemotherapy.

In conclusion, due to the development of chemotherapy for
advanced and recurrent gastric cancer, many drugs are used for
treatment of patients, which greatly improves the disease prognosis.
However, to obtain a better prognosis, it is important to discuss
the timing of discontinuation of chemotherapy by predicting the
disease state rather than continuing chemotherapy until just prior
to mortality. For pharmacists, this finding can serve as an indicator
for continuing cancer chemotherapy or palliative care.
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