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Abstract

BACKGROUND
It is unclear whether treatment delay affects the clinical outcomes of
chemotherapy in advanced gastric cancer (A-GC).

AIM
To assess whether treatment delay affects the clinical outcomes of chemotherapy
in A-GC.

METHODS

This single-center retrospective study examined consecutive patients with A-GC
between April 2012 and July 2018. In total, 110 patients with stage IV A-GC who
underwent chemotherapy were enrolled. We defined the wait time (WT) as the
interval between diagnosis and chemotherapy initiation. We evaluated the
influence of WT on overall survival (OS).

RESULTS

The mean OS was 303 d. The median WT was 17 d. We divided the patients into
early and elective WT groups, with a 2-wk cutoff point. There were 46 and 64
patients in the early and elective WT groups, respectively. Compared with the
elective WT group, the early WT group had significantly lower albumin (Alb)
levels and higher neutrophil/lymphocyte ratios and C-reactive protein (CRP)
levels but not a lower performance status. The elective WT group underwent
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more combination chemotherapy than did the early WT group. OS was different
between the two groups (230 d vs 340 d, respectively). Multivariate analysis
revealed that higher CRP levels, lower Alb levels and monotherapy were
significantly related to a poor prognosis. To minimize potential selection bias,
patients in the elective WT group were 1:1 propensity score matched with
patients in the early WT group; no significant difference in OS was found (303 d
vs 311 d, respectively, log-rank P = 0.9832).

CONCLUSION
A longer WT in patients with A-GC does not appear to be associated with a
worse prognosis.

Key words: Advanced gastric cancer; Waiting time; Chemotherapy; Prognosis; Overall
survival

©The Author(s) 2019. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: Generally, most patients with advanced cancer have various additional
conditions that are due to the advanced cancer, unlike patients who are candidates for
surgery. It is currently unclear whether a delay in the initiation of chemotherapy in
patients with advanced gastric cancer (A-GC) leads to adverse outcomes. In the present
study, we evaluated the impact of treatment delay on clinical outcomes in patients with
A-GC. Using propensity score matched analysis to minimize potential selection bias, we
found that there was no significant difference in overall survival between patients in the
early waiting time (WT) and elective WT groups. A longer WT in patients with A-GC
does not appear to be associated with a worse prognosis.
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INTRODUCTION

Gastric cancer (GC) is the fifth most common malignancy!! and the third most
common cause of cancer-related deaths” worldwide. The 5-year survival rate of early
GC can exceed 90%"!. However, once GC has reached an advanced stage and curative
resection is no longer indicated, it has a poor prognosis. Patients with inoperable or
metastatic advanced GC (A-GC) should be considered candidates for chemotherapy!",
which has been shown to improve survival and quality of life compared with
supportive care alonel’. Before starting chemotherapy, patients with A-GC must be
precisely evaluated for metastases and phenotype by imaging studies, endoscopy,
and pathology, including biomarker status. In addition, performance status (PS),
comorbidities, and organ function must always be taken into consideration before
treatment. Recently, chemotherapy strategies for malignancies have needed to assess
the potential benefit of molecularly targeted therapy at the time of diagnosis because
trastuzumab has a more marked effect in the HER-2-positive subgroup of tumors!l.
Therefore, patients with A-GC will have to wait to have imaging tests or to receive the
pathological reports, including information about biomarkers; thus, they have to wait
to begin their treatment, not unlike patients with lung cancer. The wait time (WT)
between the diagnosis and the initiation of chemotherapy for patients with
malignancies can be considered a quality indicator for cancer concern because it
negatively influences the patients’” quality of life, resulting in psychological distress.
Consequently, WT is associated with oncologic outcomes; the effect of WT may
depend on the type of malignancy.

There have been some reports regarding the effect of WT on patients with
gastrointestinal cancer, most of which have been related to patients who underwent
surgery”-! or adjuvant chemotherapy!'l. It is believed that the early initiation of
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chemotherapy after surgery might improve survival because surgical intervention
and tumor removal might result in an increased number of circulating tumor cells and
accelerated micrometastases!'l. However, advanced cancer without surgical indication
already has not only micrometastases but also overt metastatic tumor lesions. In most
clinical trials for advanced cancer, overall survival (OS) is defined as the interval
between randomization or the start of chemotherapy until death from any cause, and
the WT before starting chemotherapy is not evaluated. In the clinical setting, the
length of the WT before starting chemotherapy varies depending on the precise
diagnosis, evaluation of the stage, and assessment of the patient’s background,
including comorbidities or social issues. Generally, most patients with advanced
cancer have various additional conditions due to the advanced cancer, unlike patients
who are candidates for surgery. It is currently unclear whether a delay in the initiation
of chemotherapy in patients with A-GC leads to adverse outcomes. In the present
study, we evaluated the impact of treatment delay on clinical outcomes in patients
with A-GC.

MATERIALS AND METHODS

Patients and treatment

This single-center retrospective study examined consecutive patients with A-GC at
Toyonaka Municipal Hospital between April 2012 and July 2018. During the study
period, 193 patients diagnosed with A-GC without surgical indication visited our
Department. We excluded 31 patients who were surgically resectable but judged unfit
for definitive surgery, and 52 patients received supportive care because they were
unfit for chemotherapy. Ultimately, 110 patients with stage IV (UICC-TNM
classification) A-GC were enrolled in this study. In the present study, the
chemotherapy regimen during follow-up was determined by the physician based on
the Japanese GC treatment guidelines (ver. 30", ver. 41l). Chemotherapy regimens
with doublet or triplet cytotoxic agents were defined as combination therapies, and
regimens with a single agent were defined as monotherapies. Trastuzumab and
ramucirumab were not counted in the number of drugs.

We defined the WT as the interval between diagnosis and the initiation of
chemotherapy. The date of diagnosis was used as the date of the first detection of A-
GC by esophagogastroduodenoscopy. In cases of patients with cancer recurrence, the
date of recurrence detection by computed tomography was considered the date of
diagnosis. We evaluated these individuals to assess the influence of WT on OS using a
Cox proportional hazards model.

Patients who received chemotherapy were evaluated for their response to
treatment according to the Response Evaluation Criteria in Solid Tumors (RECIST
version 1.1). The present study was conducted in accordance with the Declaration of
Helsinki, and approval was obtained from the Institutional Review Board of the
Toyonaka Municipal Hospital (2018-06-06). This is a retrospective study involving
human data that was previously collected and did not require the additional
recruitment of human subjects; thus, the need for informed consent was waived via
the opt-out method of our hospital website.

Follow-up

The latest follow-up occurred in July 2018. OS was calculated from the date of the
initial clinical diagnosis of A-GC until death from any cause or the last available
follow-up date. Surviving patients were censored on the date of their last follow-up
visit.

Data collection

The following factors were collected from medical records at the time of A-GC
diagnosis: Patient demographics [age, sex, Eastern Cooperative Oncology Group
(ECOG) PS]; primary tumor location; histological type; serum albumin (Alb) level; C-
reactive protein (CRP) level; neutrophil/lymphocyte ratio (NLR); estimated
glomerular filtration rate (eGFR); the presence of tumor markers [serum
carcinoembryonic antigen (CEA) and carbohydrate antigen (CA) 19-9]; the number of
metastatic organs, including lymph nodes; and the Charlson comorbidity index
scorel™l.

Statistical analysis

The medians and interquartile ranges (IQRs) are expressed for continuous variables.
Categorical variables are reported as frequencies (percentages). Differences in
variables were examined using the Wilcoxon signed-rank test or the x* test. OS was
estimated using the Kaplan-Meier method and compared using the log-rank test. To
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assess the influence of WT on survival, we evaluated whether factors affected the
prognosis by univariable and multivariable analyses using Cox proportional hazard
models, providing hazard ratios (HRs) with 95% confidence intervals (CIs). Then, we
calculated propensity scores for prognosis with those significant factors and created
1:1 matched study groups with a 0.05 caliper width to minimize the impact of
potential selection bias. All reported P values were two-sided, and P < 0.05 was
considered significant. Statistical analyses were performed using JMP statistical
software (ver. 13.1. 0, SAS Institute Inc., Cary, NC, United States).

RESULTS

Patient characteristics

Figure 1 is a study flow chart. There were 193 patients with A-GC hospitalized at our
hospital. Of those 193 patients, 31 patients had resectable cancer but were judged unfit
for definitive surgery, and 52 patients received supportive care because they were
unfit for chemotherapy. Ultimately, 110 patients were enrolled in this study.

The patient characteristics are shown in Table 1. The median WT from diagnosis to
chemotherapy initiation was 17 d. Therefore, we set the time of 2 wk as the cutoff
point to define patients as belonging in either the early WT group or the elective WT
group. The early WT group was defined those having a WT of fewer than 14 d. The
elective WT group was defined as those having a WT equal to or longer than 14 d.
There were 46 patients in the early WT group and 64 patients in the elective WT
group. The median WTs in the early WT and elective WT groups were 10 and 24 d,
respectively.

Significantly lower Alb levels and higher NLR and CRP levels were more common
in patients in the early WT group. However, there was no significant difference in PS
between patients in the early and elective WT groups. There was a difference in OS
between the patients in the early and elective WT groups (230 d vs 340 d, respectively,
log-rank test P = 0.0537, Wilcoxon test P = 0.0188) (Figure 2).

OS and response rate

The OS of the 110 patients is plotted in Figure 3. The median OS time (MST) was 303
d. Table 2 shows the details of the chemotherapy regimens and response rates. The
response rate (RR) was 22%, and the disease control rate (DCR) was 65%. The RR and
DCR in the early WT group were 15% and 52%, respectively, and those in the elective
WT group were 27% and 74%, respectively. The PD rate was more than twice as high
in the early WT group (22%) as in the elective WT group (9%). Patients in the elective
WT group underwent more combination chemotherapy than patients in the early WT
group. Second-line treatment was administered to 63.5% of patients; the
administration of second-line treatment was not significantly different between the
early WT and elective WT groups (59% vs 68%, P = 0.3770).

Univariate and multiple logistic regression analyses of prognosis in A-GC patients
in the early and elective WT groups

We evaluated whether differences in clinical factors between the early WT and
elective WT groups affected the prognosis of patients with A-GC. The univariate
analysis showed that higher CRP and lower Alb levels were significantly associated
with poor prognosis, and early WT, higher NLR, and monotherapy were associated
with poor prognosis with borderline significance (Table 3). The multivariate analysis
included those five characteristics related to poor prognosis; the associations with
poor prognosis for higher CRP levels, lower Alb levels, and monotherapy were
significant, while those for early WT and higher NLR were not (Table 3).

Propensity score matching analysis

To minimize the impact of potential selective bias, patients in the elective WT group
were matched to patients in the early WT group using 1:1 propensity score matching
including CRP level, Alb level, and monotherapy, which were the factors identified as
significantly affecting the poor prognosis of A-GC. We obtained a total of 48 matched
patients in both the early WT group and the elective WT group. Table 4 shows the
results of the propensity score matching. After propensity matching, there were no
significantly different characteristics between the early and elective WT groups. OS
was evaluated in the propensity-matched patients with A-GC in the early and elective
WT groups. There was no significant difference in OS between the early and elective
WT groups (303 d vs 311 d, respectively, log-rank P = 0.9832) (Figure 4).
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A-GC without surgical indication
n =193

Surgically resectable but judged
unfit for definitive surgery
n=231

Y

Best supportive care because of
unfit for chemotherapy
n=>52

A\

Enrolled patients
n =110

Figure 1 Study flow chart. A-GC: Advanced gastric cancer.

DISCUSSION

Generally, most solid cancers grow slowly. Therefore, waiting a few weeks for
pathological reports, blood test results, including tumor marker results, or the results
of imaging tests, such as CT scans, MRI scans, ultrasounds, or endoscopic
examinations, does not usually affect the effectiveness of the treatment. Once a cancer
gains a rapid growth phenotype and reaches an advanced stage beyond the indication
of curative treatment, it is unknown how a delay of treatment affects the clinical
outcomes. OS is generally counted starting from the time of randomization in cases of
clinical trials or the time of the initiation of chemotherapy, and the WT between the
diagnosis and the initiation of chemotherapy is not evaluated. In the case of patients
involved in clinical trials, there may be a substantial interval until patients are
referred to a special hospital. The tumor may progress during the WT of patients with
advanced cancer who intend to participate in clinical trials and who may be excluded
from those trials if their condition worsens. Therefore, the WT in clinical trials may
select for patients with a good prognosis or slow progression and underestimate the
OS time from diagnosis in the real world. In fact, it is ethically impossible to evaluate
the impact of WT on prognosis in a randomized clinical trial.

In addition to tumor progression, a patient with advanced cancer feels anxiety
during the WT. Longer WTs have negative effects on patients’ anxiety, mental well-
being, satisfaction, physical functioning, and quality of life. Regarding esophageal or
GC, Song et al"”l reported that the WT to treatment may have different mental health
consequences for patients depending on their past psychiatric vulnerabilities.
Consequently, those consequences may affect their prognosis, although it is difficult
to evaluate the impact of WT. In the present study, a longer WT before initiating
chemotherapy for patients with A-GC was not associated with a worse prognosis. Our
institution is a medium-volume hospital in an urban area of Osaka Prefecture, Japan,
and it is a designated cancer hospital. Of the patients with A-GC in our hospital, 27%
received best supportive care during the study period. Therefore, we selected only
patients who were fit for chemotherapy, such as those in high-volume cancer centers.

Regarding resectable solid cancer, Yun et all" recently reported that treatment
delays of more than 1 mo are not associated with poor prognosis for patients with
stomach, colon, pancreatic, or lung cancer but are associated with poor prognosis for
patients with rectal and breast cancer in high-volume centers. In contrast, in low- to
medium-volume centers, treatment delay is associated with poor prognosis for
patients with all types of cancer!”. Khorana ef al'“! investigated the number of days
between diagnosis and the first treatment for persons with early-stage solid tumors
diagnosed from 2004 to 2013 and reported on 3672561 patients. They found that
longer delays between diagnosis and initial treatment were associated with worse OS
for patients with stages II and II breast, lung, renal, and pancreatic cancers and
patients with stage II colorectal cancer, with an increased risk of mortality of 1.2% to
3.2% per week of delay, after adjusting for comorbidities and other variables. A
prolonged time to treatment initiation of more than 6 wk was associated with
substantially worsened survival'’l. In contrast, Visser et all"l reported that WT has no
impact on long-term outcomes in patients with esophageal cancer treated by either
surgery alone or neoadjuvant chemotherapy followed by surgery. Based on these
findings, a long WT for resectable solid cancer might be associated with a worse
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Table 1 Characteristics of patients with advanced gastric cancer

Characteristics Total Early WT Elective WT P value
No. 110 46 64

Disease status Unresectable/ recurrent 103/7 43/3 60/4 1.000
Waiting time (WT), d, median (IQR) 17 (12.5, 26) 10 (7,13) 24 (19. 36) P <0.0001
Male sex, 1, % 79,72% 34,74% 45,70% 0.6743
Age, yr, median (IQR) 70 (64, 78) 71 (64, 80) 67 (62, 75) 0.1490
BMI, median (IQR) 20.3 (18.6, 22.8) 21.1 (19.0, 22.8) 19.9 (184, 22.9) 0.5298
Diabetes mellitus, 1, % 15, 14% 511% 10,17% 0.4158
Hypertension, 1, % 36, 35% 16, 36% 20, 34% 1.000
Dementia, 1, % 2,2% 1,22% 1,1.7% 1.000
Chronic kidney disease, 1, % 43, 41% 19,42% 24, 40% 0.8434
Charlson comorbidity index, median (IQR) 0(0,1) 0(0,0.5) 0(0,1) 0.3884
Low/medium/high/missing 73 (70%)/29 (28%)/3 (3%), 5(5%) 34/9/2/1 39/20/1/4

PS0-1, 1, % 95, 86% 41, 89% 54, 84% 0.8234
Histology type, intestinal 1, % 40, 36% 18,39% 22,35% 0.5228
HER 2 IHC 3+< or FISH (+), 1, % 26,26% 12,26% 14, 22% 0.6080
Gastric cardia tumor site, 1, % 25,23% 7,15% 18,29% 0.1130
Target lesion, 1, % 91,91% 41,91% 50, 91% 1.000
No. of metastatic lesions <1, % 39,35% 16, 35% 23,36% 1.000
CEA, median (IQR) 6.5 (2.2,40.9) 6.5 (2.4, 80) 5.7 (2, 25) 0.4624
CA19-9, median (IQR) 22 (5, 810) 54.5 (4.5, 2289) 17 (5, 630) 0.7326
Hb, g/dL, median (IQR) 11.3 (9.2,12.7) 11.3 (9.3, 12.9) 11.2 (9.1,12.7) 0.8995
Alb, g/dL, median (IQR) 3.3(3,3.7) 3.2(2.8,3.5) 3.4(3,37) 0.0129
CRP, mg/dL, median (IQR) 0.63 (0.15,2.2) 1.3 (0.47, 4.6) 0.47 (0.08, 1.71) 0.0015
NLR, median (IQR) 3.8 (2.7, 6.5) 45 (3.1,9.3) 3.4 (23,54) 0.0112
Clinical symptomes, yes, % 93, 84.6% 41, 89.1% 52,81.2% 0.2970

Chronic renal disease is defined as an estimated glomerular filtration rate (€GFR) < 60 mL/min. The Charlson comorbidity index encompasses 19 medical
conditions weighted 1-6 with total scores ranging from 0-37. For each condition, the scores reflected the risk as follows: 0, low; 1-2, medium; 3-4, high; and 5,

very high risk. IQR: Interquartile range; PS:

NLR: Neutrophil/lymphocyte ratio.
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Performance status; BSC: Best supportive care; CTx: Chemotherapy; Alb: Albumin; CRP: C-reactive protein;

prognosis, but this association might depend on the volume of cancer patients in the
particular hospital. However, there have been few reports on whether a delay in the
initiation of chemotherapy for unresectable solid cancer will lead to adverse outcomes
among patients!'”l.

Although there is no recommendation for the appropriate pretreatment evaluation
interval in patients with A-GC, some practice guidelines for patients with lung cancer
recommend the rapid evaluation, diagnosis, and treatment of patients with suspected
lung cancer!"**"l. The guideline states that patients with an abnormal shadow on chest
X ray or suspected lung cancer should undergo chest computed tomography within 2
wkUl. Patients referred to a specialist for a complete examination should expect a
consultation within 2 wk. The British Thoracic Society states that pathology results
should be available within 2 wk of the complete examination”. In lung cancer, many
biomarkers must be evaluated before deciding on the appropriate treatment. In the
future, the evaluation of HER?2 status and other biomarkers will mean additional time
before the initiation of treatment in patients with GC. Therefore, a recommendation
must be developed regarding an appropriate evaluation interval before starting
chemotherapy in patients with A-GC.

In the present study, there were significantly lower Alb levels and higher CRP and
NLR levels in patients in the early WT group than in those in the elective WT group,
and combination chemotherapy was more predominant in the elective WT group than
in the early WT group. These findings indicate that A-GC patients in the early WT
group had an elevated systemic inflammatory response (SIR). It has been previously
reported that an elevated SIR is a predictive marker for poor prognosis in patients
with malignancies®”l. We also reported that elevated levels of inflammatory factors are
related to poor prognosis in elderly patients with A-GC*. Consequently, patients in
the early WT group had a poorer prognosis than those in the elective WT group in the
present study. After matching the patients for confounding factors affecting
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Figure 2 Overall survival in patients with advanced gastric cancer. The median overall survival time was 303 d.

prognosis, there was no significant difference in OS between the early and elective
WT groups when the cutoff time was set at 2 wk. We used a cutoff value of 2 because
the median WT from diagnosis to the initiation of chemotherapy was 17 d. In
addition, we used the Kaplan-Meier method to preliminarily evaluate 3 groups with
the following WTs: Less than 2 wk, 2-4 wk, and more than 4 wk. These results
indicated that the survival curves of those with WTs of 2-4 wk and more than 4 wk
nearly overlapped (Supplementary Figure). We believe that an adequate cutoff
depends on the type of cancer. Therefore, we have to explore the specific regimen
needed to address the elevated SIR but to maintain the PS; for example, triplet
combination chemotherapy might be used to treat patients with pancreatic cancer or
right-sided colon cancer.

The present study had several limitations due to its retrospective nature. First, it
suffers from selection bias of WT. Physicians usually hurry to initiate chemotherapy
for urgent cases, such as symptomatic cases or those with large tumor volume.
Although propensity score matching analysis was used, it cannot enough remove
selection bias for a single center and a small sample size study. However, Elimova et
all? also reported that asymptomatic patients with delayed therapy (= 4 wk) had a
good OS compared with patients with early therapy (< 4 wk), but the difference was
not significant. They concluded that asymptomatic patients with delayed therapy had
no detrimental effect on OS, suggesting that the timing of therapy can be based on
patient selection. Second, the treatment strategy, including the WT or regimen,
depended on the physician’s decision. Third, we did not assess whether the WT could
influence other domains of cancer patients” overall well-being. In the future, we need
to evaluate how waiting for cancer treatment affects the mental health of patients.

In conclusion, the longer WT for patients with A-GC did not appear to be
associated with a worse prognosis than the shorter WT. However, we must always
evaluate patients as rapidly as possible to reduce the patient’s anxiety.
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Table 2 Chemotherapy regimens and responses of patients with advanced gastric cancer

Characteristics Total Early WT Elective WT P value
No. 110 46 64

Chemotherapy; combination 76,70% 27,59% 49, 78% 0.0371
Agents

5-FU 104 40, 85% 64, 93% 0.3532
Platinum 79 26, 55% 53, 77% 0.0100
Irinotecan 1 1,21% 0,0% 1.0000
Taxane 14 8,17% 6,8.7% 0.2460
Trastuzumab 19 9,19% 10, 14% 0.6110
Ramucirumab 1 0,0% 1,1.5% 0.4072
Response to first-line chemotherapy

CR 1,0.91% 0, 0% 1,1.6% 0.1721
PR 23,20.9% 7,152% 16, 25%

SD 47,42.7% 17,37.0% 30,46.9%

PD 16,14.6% 10, 21.7% 6,9.4%

NE 23,20.9% 12,26.1% 11,17.2%

RR 24,21.8% 7,15.2% 17,26.6%

DCR 71,64.5% 24,52.8% 47,73.5%

Second-line chemotherapy, yes1 54, 63.5% 24,58.5% 30, 68.2% 0.3770

ITwenty-five patients were not evaluated (during first-line chemotherapy). WT: Waiting time; CR: Complete response; PR: Partial response; SD: Stable

disease; PD: Progressive disease; NE: Not evaluated; RR: Response rate; DCR: Disease control rate.

Table 3 Univariate and multiple logistic regression analyses of prognosis in advanced gastric cancer patients

Univariate analysis

Multivariate analysis

Category HR 96%Cl P value HR 96%Cl P value
Early WT 1.502 0.982-2.28 0.0605 1.132 0.721-1.760 0.5857
CRP 1.12 1.050-1.185 0.0010 1.091 1.001-1.173 0.0335
NLR 1.03 0.99-1.057 0.0563 0.990 0.954-1.021 0.5520
Alb 0.514 0.354-0.750 0.0005 0.539 0.357-0.818 0.0038
Chemotherapy (combination) 0.669 0.431-1.065 0.0893 0.504 0.408-0.841 0.0094

HR: Hazard ratio; WT: Waiting time; Alb: Albumin; CRP: C-reactive protein; NLR: Neutrophil /lymphocyte ratio.

Table 4 Using 1:1 propensity score matching including C-reactive protein level, Alb level, and the administration of combination

chemotherapy, we obtained a total of 48 matched patients in the early and elective waiting time groups (this table shows the
characteristics of the propensity-matched patients with advanced gastric cancer)

Propensity-matched cohort

Characteristics Early WT Elective WT P value
No. 24 24

Disease status Unresectable/recurrent 23/1 20/4 0.3475
Waiting time (WT), d, median (IQR) 12 (8, 13) 22.5(19.3, 33.8) <0.0001
Male sex, n, % 18,75% 18, 75% 1.0000
Age, years, median (IQR) 68 (61, 72) 73.5 (63, 79) 0.1635
BMI, median (IQR) 20.7 (18.8, 22.5) 20.9 (19.3, 23.2) 0.5727
Diabetes mellitus, 1, % 3,13% 3,13% 1.0000
Hypertension, 1, % 10, 42% 9,39% 1.0000
Dementia, 1, % 1,4% 1,4% 1.000
Chronic kidney disease, 1, % 9,38% 10 42% 0.7702
Charlson comorbidity index score, median (IQR) 0(0,0) 0(0,0) 0.9611
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Low/medium/high/missing

PS0-1,n, %

Histology type, intestinal, 1, %

HER 2 IHC 3+< or FISH (+),

Gastric cardia tumor site, 7,
Target lesion, 1, %

No. of metastatic lesions <1
CEA, median (IQR)
CA19-9, median (IQR)

Hb, g/dL, median (IQR)
Alb, g/dL, median (IQR)
CRP, mg/dL, median (IQR)
NLR, median (IQR)

Monotherapy; combination

n, %

%

20,2,2,0 19,3,1,1
23, 96% 20, 87%
8,33% 12,50%
7,29% 8,33%
2,8% 7,29%
23,96% 19, 86%
9,38% 10, 42%
6.7 (2.2,91) 8.8 (4.9, 75.5)
86 (3, 851) 27 (7, 6583)
11.3 (9.7,12.9) 11 (7.7,12.3)
33(29,3.6) 32(3,3.7)
059 (0.26,1.97) 0.48 (0.13,1.94)
39(3.0,6.7) 3.1(24,5.0)
7,17 7,17

0.7348
0.5347
0.3442
1.0000
0.1365
0.3364
0.8541
0.7175
0.6282
0.5226
0.8848
0.5707
0.1576
1.0000

Chronic renal disease is defined as an eGFR (estimated glomerular filtration rate) < 60 mL/min. The Charlson comorbidity index encompasses 19 medical
conditions weighted 1-6 with total scores ranging from 0-37. For each condition, the scores reflected the risk as follows: 0, low; 1-2, medium; 3-4, high; and >
5, very high risk. IQR: Interquartile range; Alb: Albumin; CRP: C-reactive protein; NLR: Neutrophil/lymphocyte ratio.
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Figure 3 Overall survival in advanced gastric cancer patients in the early and elective wait time groups. There was a difference in median survival time

between the early and elective wait time groups (230 d vs 340 d, respectively, log-rank test P = 0.0537, Wilcoxon test P = 0.0188). WT: Wait time.
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Figure 4 Overall survival of propensity-matched patients with advanced gastric cancer in the early and elective wait time groups. There was no significant

difference in median survival time between the early and elective wait time groups (303 d vs 311 d, respectively, log-rank P = 0.9832). WT: Wait time.

ARTICLE HIGHLIGHTS

Research background

It is unclear whether treatment delay affects the clinical outcomes of chemotherapy in advanced
gastric cancer (A-GC). It is ethically impossible to evaluate the impact of the waiting time (WT)
on prognosis in a randomized clinical trial.
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Research motivation

It is currently unclear whether a delay in the initiation of chemotherapy in patients with A-GC
leads to adverse outcomes. In the present study, we evaluated the impact of treatment delay on
clinical outcomes in patients with A-GC.

Research objectives

This single-center retrospective study examined consecutive patients with A-GC between April
2012 and July 2018. In total, 110 patients with stage IV A-GC who underwent chemotherapy
were enrolled.

Research methods
We defined the WT as the interval between diagnosis and chemotherapy initiation. We
evaluated the influence of WT on overall survival (OS).

Research results

The mean OS was 303 d. The median WT was 17 d. We divided the patients into early and
elective WT groups, with a 2-wk cutoff point. There were 46 and 64 patients in the early and
elective WT groups, respectively. Compared with the elective WT group, the early WT group
had significantly lower albumin (Alb) levels and higher neutrophil/lymphocyte ratios (NLR)
and C-reactive protein (CRP) levels but not a lower performance status (PS). The elective WT
group underwent more combination chemotherapy than the early WT group. OS was different
between the two groups (230 d vs 340 d, respectively). Multivariate analysis revealed that higher
CRP levels, lower Alb levels, and monotherapy were significantly related to a poor prognosis. To
minimize potential selection bias, patients in the elective WT group were 1:1 propensity score
matched with patients in the early WT group; no significant difference in OS was found (303 d vs
311 d, respectively, log-rank P = 0.9832).

Research conclusions
A longer WT in patients with A-GC does not appear to be associated with worse prognosis.

Research perspectives

The longer WT for patients with A-GC did not appear to be associated with a worse prognosis
compared with the shorter WT. However, we must always evaluate patients as rapidly as
possible to reduce the patient’s anxiety.
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