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Abstract 

Purpose: The therapeutic goal for advanced solid 

malignancies is not to achieve cure but to prolong survival 

and maintain quality of life (QOL). To date, no study has 

reported the trajectory of the QOL throughout the clinical 

course of a patient with advanced malignancy. As 

hospitalization is considered a predictor of QOL, we 

retrospectively analyzed the trajectory of hospitalization in 

patients with incurable gastric cancer throughout the 

clinical course. 

 

Methods: The data of 85 patients with incurable gastric 

cancer were collected, including age, sex, Eastern 

Cooperative Oncology Group (ECOG) Performance Status 

(PS), treatment, histology, sites of metastases at first 

consultation, planned and unplanned hospitalization 

throughout the clinical course, and overall survival (OS). 

We ranked the patients by OS and hospitalization using a 

hierarchical clustering analysis.  

 

Results: Three clusters were identified corresponding to 

short, intermediate, and long OS/hospitalization (Clusters 1, 

2, and 3, respectively). Patients in Cluster 3 were more 

likely to have an ECOG PS of 0-2 and receive palliative 

chemotherapy than the other clusters. No other differences 

in histology, age, sex, and or extra-peritoneal metastasis 
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sites were observed between the three groups. In Cluster 3, 

planned hospitalization accumulated gradually during the 

early clinical phase, while unplanned hospitalization 

accumulated rapidly in later phases. 

 

Conclusions: No specific characteristics were associated 

with short, intermediate, and long OS/hospitalization. 

Patients in the long OS/hospitalization group exhibited a 

rapid accumulation of unplanned hospitalization during the 

latter clinical course. Further research is needed to identify 

specific predictors of and measures to avoid a long 

OS/hospitalization. 

 

Keywords: Incurable gastric cancer; Overall survival; 

Quality of life; Hospitalization; Planned hospitalization; 

Unplanned hospitalization 

  

1. Introduction 

The therapeutic goal for a patient with an advanced solid 

malignancy is to prolong survival and maintain the quality 

of life (QOL), rather than to achieve a curative outcome [1]. 

Although many studies have reported the overall survival 

(OS) outcomes of patients with incurable cancer, changes in 

the QOL throughout the clinical course have not been 

evaluated. Eastern Cooperative Oncology Group (ECOG) 

performance status (PS) and palliative chemotherapy status 

are generally considered prognostic factors for OS in 

patients with advanced solid malignancies. Several studies 

have shown that palliative chemotherapy generally does not 

prolong survival in patients with solid malignancies who 

have a poor ECOG PS [2, 3]. The American Society of 

Clinical Oncology advocates withholding palliative 

chemotherapy from patients with solid tumors and an 

ECOG PS of 3-4, and instead recommends best supportive 

care (BSC) [4]. However, in our previous study [5], almost 

half of patients with an ECOG PS of 3-4 selected palliative 

chemotherapy, while patients with an ECOG PS of 0-2 did 

not experience prolonged survival with palliative 

chemotherapy when compared to patients with an ECOG 

PS of 3-4. 

 

Typically, QOL is evaluated using a questionnaire, and 

many studies that address changes in QOL are limited to 

specific phases of the clinical course. However, 

hospitalization is considered a predictor of QOL [6]. This 

variable can be divided into planned and unplanned 

hospitalization, of which the latter is generally considered 

unfavorable for patients. To date, no study has reported the 

trajectory of hospitalization throughout the clinical course. 

Gastric cancer was the fifth most common malignancy and 

the third leading cause of cancer-related mortality in 2018, 

according to Global Cancer Statistics [7]. Gastric cancer is 

even more common in Japan, with the second highest 

incidence and third highest mortality rate of all cancers 

according to a short-term projection method applied by the 

Projected Cancer Statistics 2018 [8]. Therefore, the first 

aim of this study was to classify patients with incurable 

gastric cancer, according to OS and hospitalization and 

clarify the characteristics of the resulting groups. The 

second aim was to analyze the trajectory of hospitalization 

throughout the clinical course.  

 

2. Methods 

2.1 Patients 

We retrospectively evaluated 85 patients with incurable 

gastric cancer who attended the Miyagi Cancer Center 

(Natori, Japan) between May 2014 and February 2018 and 

died up to May 2019. This study collected the following 

data: age, sex, ECOG PS, treatment (palliative 

chemotherapy vs. BSC), histology, sites of metastases at 

first consultation, OS, hospitalization (planned and 

unplanned), and the trajectory of hospitalization. 
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Histologically, patients were divided into two types: 

intestinal type or diffuse type. The mixed type, which 

included both the intestinal and diffuse types, was 

categorized as the latter. The sites of metastases were the 

peritoneum, liver, lymph nodes, bone, anastomotic 

site/remaining stomach, lung/pleura, adrenal gland, others 

(ovary, skin, and brain), and locally advanced disease. The 

oncologist explained the benefits and limitations of 

palliative chemotherapy and BSC to all patients during their 

first consultation. 

 

2.2 Statistical analyses 

We used a hierarchical clustering analysis method to 

classify the patients based on OS and hospitalization. We 

then used the square of the Euclidean distance dissimilarity 

coefficient to determine the similarities or differences 

between patients. The results of the clustering analysis are 

presented in a dendrogram chart. The ECOG PS, treatment, 

histology, age, sex, and sites of metastases in the groups 

were compared using the chi-square test. A two-tailed P-

value of <0.05 was considered significant. OS curves were 

estimated using the Kaplan-Meier method, and comparisons 

of survival between clusters were performed using the log-

rank test. All statistical analyses were performed using the 

Statistical Package for the Social Science for Windows 

(version 24; SPSS Inc., Chicago, IL, USA). 

 

3. Results 

The cluster analysis with OS and hospitalization yielded 

three groups of patients (Figure 1) which are depicted in a 

scatter plot (Figure 2). The Kaplan-Meier analysis revealed 

that Cluster 3 had the longest OS of the three clusters 

(median OS: Cluster 3 vs. Cluster 1 and Cluster 2; 33.2 vs. 

3.7 and 13.2 months, respectively; P<0.001 for both). 

Cluster 2 had a longer OS than Cluster 1 (median OS: 13.2 

vs. 3.7 months; P<0.001; Figure 3). Cluster 3 also had the 

longest hospitalization (mean hospitalization: Cluster 3 vs. 

Cluster 1 and Cluster 2; 4.9 vs. 1.8 and 2.6 months, 

respectively; P<0.001 for both), and Cluster 2 had a longer 

hospitalization than Cluster 1 (mean hospitalization: 2.6 vs. 

1.8 months; P<0.05). Consequently, Clusters 1, 2, and 3 

were characterized as the short, intermediate, and long 

OS/hospitalization groups, respectively (Figure 4). 

 

An analysis of the clinical characteristics revealed that more 

patients in Cluster 3 had an ECOG PS of 0-2 compared to 

those in Clusters 1 and 2 (ECOG PS 0-2/3-4: Cluster 1, 

25/13; Cluster 2, 32/6; Cluster 3, 9/0; P<0.05). Patients in 

Cluster 3 were also more likely to have received palliative 

chemotherapy (palliative chemotherapy/BSC: Cluster 1, 

23/15; Cluster 2, 35/3; Cluster 3, 9/0; P<0.01). Patients in 

Cluster 2 were less likely to present with metastasis in the 

peritoneum (metastasis in peritoneum, +/-: Cluster 1, 22/16; 

Cluster 2, 11/27; Cluster 3, 5/4; P<0.05). There were no 

differences in histology, age, sex, or other sites of 

metastases between the three groups (Table 1). 

 

Next, we analyzed planned and unplanned hospitalization in 

the three groups (Figure 4). Here, planned hospitalization 

referred to a short-term stay for palliative chemotherapy, 

while unplanned hospitalization involved cancer-related 

symptoms, that usually needed a long-term stay. Cluster 3 

had a longer duration of planned hospitalization than 

Clusters 1 and 2 (mean: 2.2 vs. 0.3 and 1.0 months, 

respectively; P<0.001 for both), while Cluster 2 had a 

longer duration than Cluster 1 (mean: 1.0 vs. 0.3 months; 

P<0.001). Cluster 3 also had a longer duration of unplanned 

hospitalization than Clusters 1 and 2 (mean: 2.7 vs. 1.5 and 

1.6 months, respectively; P<0.05 for both), whereas there 

was no significant difference between Clusters 1 and 2. The 

trajectory of hospitalization was then analyzed in each 

group (Figure 5). 
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Figure 1: Dendrogram of patients with incurable gastric cancer categorized by overall survival and hospitalization. 

 

 

 

Figure 2: Correlation between overall survival and hospitalization in patients with incurable gastric cancer. 
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Figure 3: Kaplan-Meier curves of estimated overall survival in three groups of patients with incurable gastric cancer. 

 

 

 

Figure 4: Planned and unplanned hospitalization in three groups of patients with incurable gastric cancer. 
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Variable Total 

85 

Cluster 1
a
 

38 

Cluster 2 

38 

Cluster 3 

9 

P-value 

ECOG PS 

    0-2 66 (77.6%) 25 (65.8%) 32 (84.2%) 9 (100%) <0.05* 

    3-4 19 (22.4%) 13 (34.2%) 6 (15.8%) 0 (0%) 

Treatment 

    Palliative chemotherapy  67 (78.8%) 23 (60.5%) 35 (92.1%) 9 (100%) <0.01* 

    BSC 18 (21.2%) 15 (39.5%) 3 (7.9%) 0 (0%) 

Histology 

    Intestinal type 23 (27.1%) 10 (26.3%) 8 (21.1%) 5 (55.6%) 0.110 

    Diffuse type 62 (72.9%) 28 (73.7%) 30 (78.9%) 4 (44.4%) 

Age (years) 

    ≥75 21 (24.7%) 11 (28.9%) 9 (23.7%) 1 (11.1%) 0.527 

    <75 64 (75.3%) 27 (70.2%) 29 (76.3%) 8 (88.9%) 

Sex 

    Female 26 (30.6%) 10 (38.5%) 13 (34.2%) 3 (33.3%) 0.743 

    Male 59 (69.4%) 28 (73.7%) 25 (65.8%) 6 (66.7%) 

Site of metastasis 

  Peritoneum 

(+) 38 (44.7%) 22 (57.9%) 11 (28.9%) 5 (55.6%) <0.05* 

(-) 47 (55.3%) 16 (42.1%) 27 (71.1%) 4 (44.4%) 

  Liver 

(+) 29 (34.1%) 15 (39.5%) 11 (28.9%) 3 (33.3%) 0.625 

 (-) 56 (65.9%) 23 (60.5%) 27 (71.1%) 6 (66.7%) 

  Lymph node 

(+) 57 (67.1%) 27 (71.1%) 23 (60.5%) 7 (61.2%) 0.478 

(-) 28 (32.9%) 11 (28.9%) 15 (39.5%) 2 (38.9%) 

  Locally advanced 

(+) 20 (23.5%) 7 (18.4%) 10 (26.3%) 3 (33.3%) 0.550 

(-) 65 (76.5%) 31 (81.6%) 28 (73.7%) 6 (66.7%) 

  Bone 

(+) 7 (8.2%) 4 (10.5%) 3 (7.9%) 0 (0%) 0.583 

(-) 78 (91.8%) 34 (89.5%) 35 (92.1%) 9 (100%) 

 Anastomotic site/remaining stomach 
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(+) 5 (5.9%) 4 (10.5%) 1 (2.6%) 0 (0%) 0.251 

(-) 80 (94.1%) 34 (89.5%) 37 (97.4%) 9 (100%) 

  Lung/pleura 

(+) 5 (5.9%) 2 (5.3%) 3 (7.9%) 0 (0%) 0.648 

(-) 80 (94.1%) 36 (94.7%) 35 (92.1%) 9 (100%) 

  Adrenal gland 

(+) 4 (4.7%) 2 (5.3%) 2 (5.3%) 0 (0%) 0.780 

(-) 81 (95.3%) 36 (94.7%) 36 (94.7%) 9 (100%) 

  Others 

(+) 4 (4.7%) 4 (10.5%) 0 (0%) 0 (0%) 0.075 

(-) 81 (95.3%) 34 (89.5%) 38 (100%) 9 (100%) 

*P<0.05 

aClusters 1, 2, and 3 were characterized as the short, intermediate, and long OS/hospitalization groups, respectively. 

Abbreviations: BSC-Best supportive care; ECOG-Eastern Cooperative Oncology Group; PS-Performance status 

 

Table 1: Characteristics of the three groups clustered by overall survival and hospitalization duration. 

 

 

 

Figure 5: Trajectories of hospitalization vs. overall survival in three groups of patients with incurable gastric cancer. 
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Cluster 3 exhibited a gradual accumulation of planned 

hospitalization during the early phase, followed by a rapid 

accumulation of unplanned hospitalization. Cluster 1 

experienced almost entirely unplanned hospitalization. 

Cluster 2 exhibited an intermediate pattern between those of 

Clusters 1 and 3. 

 

4. Discussion 

ECOG PS and palliative chemotherapy have been reported 

as independent prognostic factors for OS [9, 10]. 

Specifically, patients with a good ECOG PS are 

recommended to undergo palliative chemotherapy [11], and 

a meta-analysis of randomized controlled trials of advanced 

gastric cancer reported that chemotherapy extended OS by 

6.7 months relative to BSC [12]. In this study, we 

accordingly classified patients into clusters and determined 

that patients in Cluster 3 were most likely to have an ECOG 

PS of 0-2 and to have received palliative chemotherapy 

compared to the other clusters. We noted that metastases of 

the peritoneum, lymph nodes, bone, lung, ovary, and brain 

have also been identified as potential prognostic factors for 

OS [13-17]. In this study, only the likelihood of peritoneal 

metastasis differed, with a higher incidence in Cluster 2 

relative to the other clusters. These results might be 

attributable to the use of data collected at the first 

consultation which did not account for newly developed 

metastases. 

 

Lauren’s histological classification classifies gastric cancers 

into two histological subtypes, intestinal and diffuse, as this 

variable has been reported to predict survival and responses 

to chemotherapy [18, 19]. In this study, however, we did 

not observe a significant association of either type with a 

long OS. We noted that the histological diagnoses in our 

cases were generally made from biopsy rather than surgical 

samples. Therefore, the diagnoses might not have reflected 

the true nature of the disease. In contrast to histology, age is 

not generally considered a prognostic factor in patients with 

advanced gastric cancer, and several studies reported that 

palliative chemotherapy is equally tolerable and effective in 

older and younger patients [20, 21]. Consistent with those 

observations, we did not observe an association of age with 

a long OS. 

 

QOL has become increasingly important as the number of 

newly diagnosed patients with cancer continues to increase. 

Over time, improvements in the management of certain 

chemotherapy-associated toxicities have led to a shift from 

issues of physical QOL to issues of psychosocial QOL [22]. 

The most widely used measures of cancer-specific health-

related QOL are the European Organization for Research 

and Treatment Quality of Life Questionnaire, version 3.0 

(EORTC-QLQ-C30), McGill QOL questionnaire, and the 

EuroQol-5D (EQ-5D) [23]. These questionnaires have been 

used to investigate the trajectory of QOL among advanced-

stage cancer patients in several studies [24, 25]. However, 

the physical and/or mental condition of the patient may 

make it difficult to administer a questionnaire, particularly 

if the patient has a poor ECOG PS and has reached the end-

of-life stage. Moreover, many studies of the changes in 

QOL experienced by patients with incurable cancer patients 

are limited to specific clinical course phases, such as 

limited cycles of chemotherapy or phase III chemotherapy 

trials [26, 27]. 

 

Hospitalization has negative effects on the QOL. However, 

this option is needed in many situations. Planned 

hospitalization is necessary for the administration of 

palliative chemotherapy, radiation therapy, and surgery. In 

contrast, unplanned hospitalization is generally needed to 
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treat chemotherapy-related toxicities and cancer-related 

symptoms and is especially undesirable for patients [28, 

29]. Patients with end-stage disease exhibit a significant 

loss of QOL during hospitalization [30]. Notably, one 

previous study suggested the importance of an optimal 

discharge-planning system and early referral to palliative 

care to prevent hospital readmission [31]. 

 

The Japanese healthcare system features a unique 

combination of characteristics that have led to the overuse 

of tests and drugs, as well as relatively longer hospital stays 

than those in other countries [32]. One study reported that 

27% of older patients in Japan experienced ≥90 days of 

hospitalization during their last year of life [33]. For 

patients with incurable malignancies, decision making 

regarding treatment is complex; therefore, oncologists need 

to assist the patients and their families [34]. In decision 

making, not only OS but the trajectory of QOL throughout 

the clinical course might be helpful. 

 

In this study, a long OS was shown to correlate strongly 

with hospitalization. However, the trajectory of 

hospitalization tended to accumulate rapidly due to 

unplanned hospitalization during the last phase of the 

clinical course. 

 

The major strength of this study was the classification of 

patients with incurable gastric cancer into three groups by 

OS/hospitalization as well as our analysis of various 

characteristics of these groups, including planned and 

unplanned hospitalization. 

 

This study has several limitations. We used 

planned/unplanned hospitalization as a predictor of QOL; 

however, other factors are also associated with psychosocial 

QOL. In this study, predicting the length of 

OS/hospitalization was challenging. In the future, 

predicting OS and the trajectory of QOL throughout the 

clinical course is essential. 

 

5. Conclusion 

An ECOG PS of 0-2 and palliative chemotherapy were 

significantly associated with a long OS and hospitalization 

duration in our analysis. However, these factors were not 

specific to a particular group. Patients in the long 

OS/hospitalization group tended to accumulate unplanned 

hospitalization during the last phase of the clinical course. 

Further research is needed to identify the specific factors 

predictive of a long OS/hospitalization and the measures 

needed to avoid a long unplanned hospitalization. 
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