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Abstract
Purpose This study aimed to evaluate cancer-related weight loss (WL) after the start of first-line chemotherapy as a surrogate
marker for cancer cachexia in patients with advanced gastric cancer. We investigated the incidence of WL and the relationship
between WL and overall survival (OS) or adverse events.
Methods We conducted a retrospective cohort study in 131 patients with advanced gastric cancer who received first-line systemic
chemotherapy between September 1, 2010, and August 31, 2016, at Kurume University Hospital and Shizuoka Cancer Center
Hospital. WL was defined in this study as weight loss of > 5% or weight loss of > 2% with a body mass index of < 20 kg/m2

within the last 6 months after the start of chemotherapy.
Results Median age and median Eastern Cooperative Oncology Group performance status of the patients participating in this
study were 68 years old and 0, respectively. Incidence ofWLwas 53% at the first 12 weeks after starting first-line chemotherapy,
and increased to 88% after 48 weeks. Overall survival rates were significantly associated with WL at 12, 24, and 48 weeks.
Appetite loss and fatigue were more frequent and more severe in patients with WL.
Conclusion WL was especially observed in more than half the patients within 12 weeks after starting chemotherapy. WL
appeared to relate to adverse events or reduced survival. These results suggest the importance of monitoring WL or providing
nutritional support at the beginning of chemotherapy.
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Introduction

Cachexia is a multifactorial malnutrition syndrome that
is typically observed in patients with chronic disease,

and especially in patients with cancer [1]. The
European Palliative Care Research Collaborative
(EPCRC) proposed three criteria to define cancer ca-
chexia [2]. Three criteria are based on patients’ weight
loss over a 6-month period, and two of these consider
either low body mass index (BMI) or diagnosis of
sarcopenia. Although cancer-related weight loss (WL)
is a primary characteristic, conventional nutritional sup-
port fails to reverse WL in many cases. Cancer cachexia
eventually leads to impairment in the activities of daily
living due to loss of skeletal muscle [1, 3–10].
Therefore, understanding of this syndrome is essential
to address the unmet clinical needs. The number of
patients with gastric cancer in Japan is decreasing, but
gastric cancer is still the fifth most frequent cancer. The
prevalence of gastric cancer is also relatively high in
East Asia compared to other regions. The primary treat-
ment in gastric cancer is surgical resection. Patients
with advanced or metastatic gastric cancer are treated
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with systemic chemotherapy with platinum agents and
fluoropyrimidines being the most common first-line
treatments. It points to cancer cachexia as frequent dis-
ease in patients with advanced gastric cancer [11–15].
Cancer cachexia and its associated metabolic changes
may decrease tolerance for cancer therapies, in particu-
lar cytotoxic chemotherapy. For instance, in patients
with non-small cell lung cancer (NSCLC), the preva-
lence of cachexia defined by the EPCRC criteria was
more than 20% within 12 weeks after starting chemo-
therapy. The study also showed that NSCLC patients
with cachexia have relatively lower quality of life
(QOL) and shorter survival [16]. In gastrointestinal can-
cer, some studies based on non-EPCRC criteria

investigated the correlation of WL with prognosis and
symptoms, and showed that overall survival (OS) was
significantly associated with WL at the time of the di-
agnosis of advanced gastric cancer. However, there is
limited information regarding WL after starting chemo-
therapy. In this context, we performed a retrospective
study to estimate the incidence of WL that developed
after the start of first-line chemotherapy as a surrogate
marker for cancer cachexia in patients with advanced
gastric cancer. Moreover, we evaluated the relationships
between WL and incidence of AEs, overall survival
(OS), treatment status, or laboratory values to clarify
the influence of WL on gastric cancer patients receiving
cancer chemotherapy.

Table 1 Patient characteristics

Characteristics Patients (N = 131) Patients with WL at 12w (N = 70) Patients without WL at 12w (N = 61)

Sex

Male 100 (76.3) 50 (71.4) 50 (82.0)

Female 31 (23.7) 20 (28.6) 11 (18.0)

Age (years) 68.0 (28–84) 68.0 (33–84) 67.0 (28–84)

BMI (kg/m2) 21.16 (13.6–37.3) 20.64 (15.35–37.32) 21.68 (13.62–27.77)

ECOG PS 0 (0–2) 0 (0–2) 0 (0–2)

0 71 (54.2) 35 (50.0) 36 (59.0)

1 49 (37.4) 28 (40.0) 21 (34.4)

2 11 (8.4) 7 (10.0) 4 (6.6)

Primary site

Gastroesophageal junction 16 (12.2) 7 (10.0) 9 (14.8)

Body 91 (69.5) 51 (72.9) 40 (65.6)

Pylorus 24 (18.3) 12 (17.1) 12 (19.7)

UICC stage

III 1 (0.8) 0 (0) 1 (0.8)

IV 130 (99.2) 70 (100) 60 (98.4)

First-line chemotherapy

SP/SOX/CapeOX/SPT 81 (61.8) 48 (68.6) 33 (54.1)

CapeOX + Tmab/SOX + Tmab 16 (12.2) 6 (8.6) 10 (16.4)

S-1/capecitabine 20 (15.3) 11 (15.7) 9 (14.8)

Others 14 (10.7) 5 (7.1) 9 (14.8)

Pathological classification

Intestinal type (tub, pap) 57 (43.5) 29 (41.4) 28 (45.9)

Diffuse type (por, sig) 73 (55.7) 41 (58.6) 32 (52.5)

Other 1 (0.8) 0 (0) 1 (1.6)

Neutrophil/lymphocyte ratio 3.209 (0.86–48.01) 3.182 (1.25–48.01) 3.256 (0.86–13.65)

CA19–9, ng/mL 21.30 (0.6–18,575.0) 35.60 (2.0–18,575.0) 12.65 (0.6–7322.0)

Albumin, g/dL 3.740 (1.69–4.90) 3.640 (1.69–4.70) 3.800 (2.30–4.90)

CRP, mg/L 0.580 (0.01–13.76) 0.845 (0.01–9.89) 0.570 (0.03–13.76)

Hemoglobin, g/dL 12.00 (6.9–16.3) 12.10 (6.9–15.2) 11.80 (7.6–16.3)

Values are n (%) or median (range)

BMI body mass index, ECOG PS Eastern Cooperative Oncology Group performance status, UICC Union for International Cancer Control, SP S-1 +
cisplatin, SOX S-1 + oxaliplatin, CapeOX capecitabine + oxaliplatin, SPT S-1 + cisplatin + trastuzumab, por poorly differentiated adenocarcinoma, sig
signet ring cell carcinoma, tub tubular adenocarcinoma, pap papillary adenocarcinoma, CA19–9 carbohydrate antigen 19–9, CRP C-reactive protein
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Methods

Ethics

This study was approved by the ethics review commit-
tees of Kurume University Hospital (reference 18,076)
and Shizuoka Cancer Center (reference T30-31-30-1-7).
This study was registered on the University Hospital
Medical Information Network Clinical Trials Registry
(UMIN000033693).

Patients

We searched medical record databases at the study cen-
ters to identify patients who were diagnosed with ad-
vanced gastric cancer and underwent first-line systemic
chemotherapy between September 1, 2010, and August
31, 2016, at Kurume University Hospital and Shizuoka
Cancer Center Hospital.

Definition of WL

We employed two of the EPCRC criteria to define WL
in this study, either weight loss of > 5% or weight loss
of > 2% with a BMI of < 20 kg/m2 within the last
6 months because there were no written records for
sarcopenia. The start date of chemotherapy was record-
ed as the index date.

Data collection

Patients’ body weights, laboratory test data, and catego-
ries and grades of AEs based on Common Terminology
Criteria for Adverse Events version 5.0 were collected
from the start of chemotherapy through 156 weeks. The
lowest weights every 4 weeks, the latest laboratory
tests, and the highest-grade AE data at each observation
period (0, 1–12, 13–24, 25–36, and 37–48 weeks, and
beyond 48 weeks) were collected.

Event  n=           70 21      10      14      11
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Fig. 1 a Time of onset of WL
after starting first-line
chemotherapy. Percent of
incidence of WL in each bar are
noted and 95% confidence
intervals are noted in brackets. b
Cumulative incidence ofWL after
starting first-line chemotherapy.
N = 131
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Data analyses

Primary endpoints were the time when each patient first de-
veloped WL and the cumulative incidence of WL over the
whole observation period. Regarding cumulative incidence,
death events were not considered as censored in this analysis.
Secondary endpoints were the relationship between WL and
incidence of AEs, OS, treatment status, and laboratory tests
comparing patients with and without WL. OS was calculated
from the beginning of first-line chemotherapy, and assessed
using the Kaplan–Meier method. The differences in OS were
evaluated using the log-rank test between patients withoutWL
and those who developed WL within 12, 24, and 48 weeks
after starting first-line chemotherapy. All P values were two-
sided, and P < 0.05 was considered as statistically significant.
Hazard ratios and 95% confidence intervals (CI) of presence
or absence of WL for OS were evaluated using the Cox pro-
portional hazards model with or without adjusted model by
stratified by number of metastases, Eastern Cooperative
Oncology Group (ECOG) performance status (PS), and alka-
line phosphatase (ALP). These factors were set based on the
multivariate analysis of data from the JCOG9912 trial for
patients with advanced gastric cancer in Japan [17]. The cut-
off time for occurrence of WL was 12 weeks because the
number of patients with WL was similar in patients without
WL. Median survival times with 95% CI were determined
using the Brookmeyer and Crowley method. Cumulative in-
cidence of AEs within 24 and 48 weeks after starting first-line
chemotherapy was evaluated. Appetite loss and fatigue were
chosen as AEs. Data analyses were performed using SAS for
Windows version 9.4 or later (SAS Institute, Cary, NC, USA).

Results

Patients

A total of 1032 patients with advanced gastric cancer were
identified at our two institutions during the 6-year period.
However, only 131 patients met the all inclusion criteria and
were included in the study, and 901 were excluded, predom-
inantly because body weight data were not available. Of the
patients included in the study, 100 were men (76.3%), and 31
were women (23.7%); median age, 68 years old (range, 28–
84); median BMI, 21.2 kg/m2 (13.6–37.3); andmedian ECOG
PS, 0 (0–2) (Table 1). The primary sites of cancer were the
gastroesophageal junction (12.2%), body (69.5%), and pylo-
rus (18.3%), and most patients had stage IV disease (99.2%).
First-line chemotherapy regimens were S-1 + cisplatin/S-1 +
oxaliplatin/capecitabine + oxaliplatin/S-1 + cisplatin +
trastuzumab (61.8%), capecitabine + oxaliplatin +
trastuzumab/S-1 + oxaliplatin + trastuzumab (12.2%), or S-1/
capecitabine (15.3%). The median neutrophil/lymphocyte

ratio, C-reactive protein (CRP), albumin, and hemoglobin
were 3.22 (0.86–48.01), 0.58 mg/L (0.01–13.76), 3.74 g/dL
(1.69–4.90), and 12.0 g/dL (6.9–16.3), respectively. Patient
characteristics are summarized in Table 1. There are no re-
markable differences in characteristics between patients with
or withoutWL at 12 weeks after starting chemotherapy except
that the median values of CA19–9 were slightly different
(35.60 vs 12.65, respectively).

Onset of WL

Time of WL onset (1–12, 13–24, 25–36, 37–48 weeks, and
beyond 48 weeks) is shown in Fig. 1a. In all, 53.4% (95% CI
44.5–62.2) patients experienced WL within 12 weeks after
starting chemotherapy. The cumulative incidence of WL after
the start of first-line chemotherapy reached 87.7% at 48weeks,
and 96.1% over the whole study period (Fig. 1b).

Survival

The OS rates of patients who experienced WL or not within
12, 24, and 48 weeks of starting chemotherapy are shown in
Fig. 2. Landmark analyses were also performed at these time
points. The OS rates were significantly different between pa-
tients with and without WL in the 12-week analysis (log-rank
P = 0.0167) (Fig. 2a). The median survival time was 442
(370–503) days for patients with WL versus 500 (441–652)
days for patients without. The 12-week landmark analysis also
showed significantly shorter OS in patients withWL (log-rank
P = 0.0312). Significant differences in the OS rates were also
observed when patients were grouped according to the pres-
ence of WL within 24 weeks (Fig. 2b) and 48 weeks (Fig. 2c)
after starting chemotherapy. The hazard ratio for OS of pa-
tients with and without WL within 12 weeks after starting
first-line chemotherapy was 1.51 (1.04–2.21) based on the
unadjusted model, whereas it was 1.39 (0.95–2.05) for OS
based on the adjusted model. The hazard ratio (95% CI) for
OS of patients with ECOG PS 1 and 2 over those with ECOG
PS 0 was 1.53 (1.04–2.26) based on the adjusted model
(Table 2). Median survival time after the onset of WL was
368 (311–420) days.

Table 2 Prognostic factors for overall survival

HR (95% CI)

Presence of WL within 12 weeks of starting treatment 1.39 (0.95–2.05)

ECOG PS (> 1 vs 0) 1.53 (1.04–2.26)

Number of metastases 1.25 (0.95–1.64)

ALP (> 359 U/L vs < 359 U/L) 1.14 (0.73–1.76)

HR hazard ratio, CI confidence interval, ECOG PS Eastern Cooperative
Oncology Group performance status, ALP alkaline phosphatase
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AEs in patients with or without WL

The presence and severity of appetite loss and fatigue in patients
with and withoutWL occurring within 12 weeks after the start of
first-line chemotherapy are shown in Fig. 3. The proportions of
patients with WL and ≥ grade 2 severe fatigue were 2.9% at
baseline (week 0) and 34.3% from baseline to 48 weeks (Fig.
3a), comparedwith 0% and 21.2%, respectively, at the same time
points in patients without WL. Severe appetite loss (≥ grade 2)
was shown in a higher proportion of patients with WL from
baseline to 48 weeks than in patients without (Fig. 3b).

Laboratory values

Laboratory test values were apparently independent of WL that
developed within 12 weeks after starting first-line

chemotherapy. Among patients with WL, the mean value of
albumin slightly decreased by about 0.33 mg/dL from baseline
to 48weeks. A similar decrease of albuminwas also observed in
patients without WL. Likewise, there were no significant differ-
ences in other laboratory tests, including CRP, and neutrophil
and lymphocyte counts in patients with and without WL
(Table S1).

Discussion

We conducted this retrospective study to survey the de-
velopment of WL, which was defined using a part of
EPCRC criteria, during chemotherapy in patients with
advanced gastric cancer. A key finding of this study
was the high rate of WL in this cohort of patients.
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Indeed, approximately half of the patients experienced
WL within 12 weeks after starting first-line chemother-
apy, and this increased to 87.7% by 48 weeks.

The OS rates were significantly affected by WL that devel-
oped within 12, 24, and 48 weeks. Our landmark analyses also
showed that the OS was significantly different between patients
with and without WL. These results strongly suggest that onset
of WL is as a prognostic factor for poor OS in patients with
advanced gastric cancer. However, the adjusted hazard ratio for
OS of patients developing WL within 12 weeks showed no
statistical significance although the hazard ratio for the OS eval-
uated using the unadjusted model was statistically significant.
This discrepancy could be attributed to the limited number of
patients in this study; therefore, further analysis with an in-
creased number of patients is required for accurate evaluation.

Appetite loss and fatigue were chosen as AEs of interest in
this study, because Takayama et al. reported that these were the
most relevant AEs in cancer cachexia in their investigation of
the relationship between WL and QOL in patients with lung
cancer using MD Anderson Symptom Inventory (Japan) [16].
In this study, the cumulative incidence of appetite loss and fa-
tigue increased irrespective of WL. However, higher incidences
and worse grades of appetite loss and fatigue were observed in
patients with WL. Therefore, we emphasized the results of gas-
tric cancer were similar to those of lung cancer for appetite loss
and fatigue. These AEs apparently lead to interference of che-
motherapy tolerance and have a negative impact on the patient’s
wellbeing and QOL. Although the cause–effect relationship be-
tween cachexia and onsets of appetite loss and fatigue is not
clear, monitoring WL during chemotherapy can be a tool to
predict the development of these AEs.

As described above, WL likely results in poor prognosis
or worse grades of appetite loss and fatigue. Thus, it is
important to monitor body weight in patients with gastric
cancer carefully after first-line treatment. Moreover,
preventing WL through providing nutritional support dur-
ing chemotherapy may lead to prolonging OS and to de-
creasing severe AEs [18]. Further research is needed to
prevent WL.

In this study, we could not evaluate WL before starting
chemotherapy due to limited available information regard-
ing patients’ pre-visit weights. However, in pancreatic
ductal adenocarcinoma (PDAC), the incidence of WL >
5% over up to 6 months prior to diagnosis was 63%, and
the WL was found to be a prognostic factor for reduced
overall survival (OS) [19]. In gastric cancer, severe post-
operative WL, which is closely related with poor S-1
compliance, is an important risk factor for survival [20].
As the measurement of bodyweight is simple, easy, and
practical [21], further studies on WL from pre-visit to
chemotherapy might increase the awareness of healthcare
professionals and patients that measurement of weight is
important and necessary.

Limitations

This study had some limitations, including its retrospec-
tive design. The small number of patients may have lim-
ited proper assessment of the correlation between WL and
OS in the secondary endpoints. In addition, although we
found higher rates of AEs during chemotherapy, the cur-
rent study design did not allow us to determine whether
WL leads to AEs, or vice versa.

It should be noted that we used only two of the EPCRC
criteria but not the third (sarcopenia and > 2% weight loss). It
has been shown that 12.6% of patients with lung cancer and
cachexia were matched only to the third criterion [22], sug-
gesting that the number of patients with WL in this study is
underestimated as patients with cachexia.

We evaluated WL after starting chemotherapy but not be-
fore. This is partly because the importance of body weight
changes before visiting a clinic has not been recognized
among healthcare professionals or patients in Japan so that
limited data for pre-visit body weight were available. Some
patients may already experienceWL at the start of chemother-
apy, which could not be evaluated in this study.

Other AEs were not evaluated because the patients re-
ceived a wide variety of regimens, each associated with a
range of AEs, and this made meaningful analysis difficult.

Conclusions

WL during chemotherapy was especially observed within
12 weeks after starting chemotherapy in patients with ad-
vanced gastric cancer. WL within 12 weeks appeared to relate
to AEs or reduced survival. These results suggest the impor-
tance of monitoringWL or providing nutritional support at the
beginning of chemotherapy.

Acknowledgments The authors thank Koji Oba (The University of
Tokyo) for his advice with statistical analysis. The authors also thank
the DOTWORLDCo., Ltd. for organization of the study, data collection,
and statistical analysis.

Author contributions All authors wrote and reviewed the manuscript.
Satoshi Hamauchi, Eiji Kasamatsu, and Koji Machii conceived and de-
signed the study and were responsible for study administration.Masayuki
Shibata, Masaru Fukahori, and Satoshi Hamauchi were the co-
investigators and provided study resources. Satoshi Hamauchi and Koji
Machii supervised the study. Eiji Kasamatsu and Koji Machii were re-
sponsible for data handling and analysis. All authors reviewed and ap-
proved the final draft.

Funding information This study was funded byOno Pharmaceutical Co.,
Ltd.

Compliance with ethical standards This studywas approved
by the ethics review committees of Kurume University Hospital (refer-
ence 18,076) and Shizuoka Cancer Center (reference T30-31-30-1-7).

347Support Care Cancer (2021) 29:341–348



Conflict of interest Masayuki Shibata and Satoshi Hamauchi have re-
ceived research funds from Ono Pharmaceutical Co., Ltd. Masaru
Fukahori has received research funds from Ono Pharmaceutical Co.,
Ltd. and personal fees from Merck. Eiji Kasamatsu and Koji Machii are
employees of Ono Pharmaceutical Co., Ltd.

Data availability Qualified researchers may request Ono Pharma to dis-
close individual patient-level data from clinical studies through the fol-
lowing website: https://www.clinicalstudydatarequest.com/. For more
information on Ono Pharma’s Policy for the Disclosure of Clinical
Study Data, please see the following website: https://www.ono.co.jp/
eng/rd/policy.html.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as
long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate if
changes weremade. The images or other third party material in this article
are included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the
article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Baracos VE, Mazurak VC, Bhullar AS (2019) Cancer cachexia is
defined by an ongoing loss of skeletal muscle mass. Ann Palliat
Med 8:3–12. https://doi.org/10.21037/apm.2018.12.01

2. Fearon K, Strasser F, Anker SD, Bosaeus I, Bruera E, Fainsinger
RL et al (2011) Definition and classification of cancer cachexia: an
international consensus. Lancet Oncol 12:489–495. https://doi.org/
10.1016/s1470-2045(10)70218-7

3. Bruggeman AR, Kamal AH, LeBlanc TW, Ma JD, Baracos VE,
Roeland EJ (2016) Cancer cachexia: beyond weight loss. J Oncol
Pract 12:1163–1171. https://doi.org/10.1200/jop.2016.016832

4. Escamilla DM, Jarrett P (2016) The impact of weight loss on pa-
tients with cancer. Nurs Times 112:20–22

5. Lau SKM, Iyengar P (2017) Implications of weight loss for cancer
patients receiving radiotherapy. Curr Opin Support Palliat Care 11:
261–265. https://doi.org/10.1097/SPC.0000000000000298

6. Tarricone R, Ricca G, Nyanzi-Wakholi B, Medina-Lara A (2016)
Impact of cancer anorexia-cachexia syndrome on health-related quality
of life and resource utilisation: a systematic review. Crit Rev. Oncol
Hematol 99:49–62. https://doi.org/10.1016/j.critrevonc.2015.12.008

7. Dewys WD, Begg C, Lavin PT, Band PR, Bennett JM, Bertino JR
et al (1980) Prognostic effect of weight loss prior to chemotherapy
in cancer patients. Eastern Cooperative Oncology Group. Am J
Med 69:491–497. https://doi.org/10.1016/S0149-2918(05)80001-3

8. Blum D, Omlin A, Fearon K, Baracos V, Radbruch L, Kaasa S,
Strasser F, European Palliative Care Research Collaborative (2010)
Evolving classification systems for cancer cachexia: ready for clin-
ical practice? Support Care Cancer 18:273–279. https://doi.org/10.
1007/s00520-009-0800-6

9. Blum D, Omlin A, Baracos VE, Solheim TS, Tan BH, Stone P,
Kaasa S, Fearon K, Strasser F, European Palliative Care Research
Collaborative (2011) Cancer cachexia: a systematic literature re-
view of items and domains associated with involuntary weight loss
in cancer. Crit Rev. Oncol Hematol 80:114–144. https://doi.org/10.
1016/j.critrevonc.2010.10.004

10. Kimura M, Naito T, Kenmotsu H, Taira T, Wakuda K, Oyakawa T
et al (2015) Prognostic impact of cancer cachexia in patients with
advanced non-small cell lung cancer. Support Care Cancer 23:
1699–1708. https://doi.org/10.1007/s00520-014-2534-3

11. Hamauchi S, Furuse J, Takano T,MunemotoY, FuruyaK, BabaH et al
(2019) A multicenter, open-label, single-arm study of anamorelin
(ONO-7643) in advanced gastrointestinal cancer patients with cancer
cachexia. Cancer. https://doi.org/10.1002/cncr.32406

12. Dijksterhuis WPM, Pruijt MJ, van der Woude SD, Klaassen R,
Kurk SA, van Oijen MGH, van Laarhoven HWM (2019)
Association between body composition, survival, and toxicity in
advanced esophagogastric cancer patients receiving palliative che-
motherapy. J Cachexia Sarcopenia Muscle 10:199–206. https://doi.
org/10.1002/jcsm.12371

13. Daly LE, Ni Bhuachalla ÉB, Power DG, Cushen SJ, James K, Ryan
AM (2018) Loss of skeletal muscle during systemic chemotherapy
is prognostic of poor survival in patients with foregut cancer. J
Cachexia Sarcopenia Muscle 9:315–325. https://doi.org/10.1002/
jcsm.12267

14. Caillet P, Liuu E, Raynaud Simon A, Bonnefoy M, Guerin O,
Berrut G (2017) Association between cachexia, chemotherapy
and outcomes in older cancer patients: a systematic review. Clin
Nutr 36:1473–1482. https://doi.org/10.1016/j.clnu.2016.12.003

15. Andreyev HJ, NormanAR, Oates J, CunninghamD (1998)Why do
patients with weight loss have a worse outcome when undergoing
chemotherapy for gastrointestinal malignancies? Eur J Cancer 34:
503–509

16. Takayama K, Atagi S, Imamura F, Tanaka H, Minato K, Harada T
et al (2016) Quality of life and survival survey of cancer cachexia in
advanced non-small cell lung cancer patients-Japan nutrition and
QOL survey in patients with advanced non-small cell lung cancer
study. Support Care Cancer 24:3473–3480. https://doi.org/10.1007/
s00520-016-3156-8

17. Takahari D, Boku N, Mizusawa J, Takashima A, Yamada Y,
Yoshino T et al (2014) Determination of prognostic factors in
Japanese patients with advanced gastric cancer using the data from
a randomized controlled trial, Japan Clinical Oncology Group
9912. Oncologist 19:358–366. https://doi.org/10.1634/
theoncologist.2013-0306

18. Shirai Y, Okugawa Y, Hishida A, Ogawa A, Okamoto K, Shintani M
et al (2017) Fish oil-enriched nutrition combinedwith systemic chemo-
therapy for gastrointestinal cancer patients with cancer cachexia. Sci
Rep 7:4826. https://doi.org/10.1038/s41598-017-05278-0

19. Hendifar AE, Chang JI, Huang BZ, Tuli R, Wu BU (2018)
Cachexia, and not obesity, prior to pancreatic cancer diagnosis
worsens survival and is negated by chemotherapy. J Gastrointest
Oncol 9:17–23. https://doi.org/10.21037/jgo.2017.11.10

20. Aoyama T, Sato T, Maezawa Y, Kano K, Hayashi T, Yamada T et al
(2017) Postoperative weight loss leads to poor survival through poor
S-1 efficacy in patients with stage II/III gastric cancer. Int J Clin
Oncol 22:476–483. https://doi.org/10.1007/s10147-017-1089-y

21. Zopf Y, Schink K, Reljic D, Herrmann HJ, DieterichW, Kiesswetter E,
Sieber CC, Neurath MF, Volkert D (2020) Assessing cachexia in older
patients: different definitions – but which one is the most practical for
clinical routine? Arch Gerontol Geriatr 86:103943. https://doi.org/10.
1016/j.archger.2019.103943

22. Antoun S, Morel H, Souquet PJ, Surmont V, Planchard D,
Bonnetain F et al (2019) Staging of nutrition disorders in non-
small-cell lung cancer patients: utility of skeletal muscle mass as-
sessment. J Cachexia Sarcopenia Muscle 10:782–793. https://doi.
org/10.1002/jcsm.12418

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

348 Support Care Cancer (2021) 29:341–348

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.21037/apm.2018.12.01
https://doi.org/10.1016/s1470-2045(10)70218-7
https://doi.org/10.1016/s1470-2045(10)70218-7
https://doi.org/10.1200/jop.2016.016832
https://doi.org/10.1097/SPC.0000000000000298
https://doi.org/10.1016/j.critrevonc.2015.12.008
https://doi.org/10.1016/S0149-2918(05)80001-3
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.critrevonc.2010.10.004
https://doi.org/10.1016/j.critrevonc.2010.10.004
https://doi.org/10.1007/s00520-014-2534-3
https://doi.org/10.1002/cncr.32406
https://doi.org/10.1002/jcsm.12371
https://doi.org/10.1002/jcsm.12371
https://doi.org/10.1002/jcsm.12267
https://doi.org/10.1002/jcsm.12267
https://doi.org/10.1016/j.clnu.2016.12.003
https://doi.org/10.1007/s00520-016-3156-8
https://doi.org/10.1007/s00520-016-3156-8
https://doi.org/10.1634/theoncologist.2013-0306
https://doi.org/10.1634/theoncologist.2013-0306
https://doi.org/10.1038/s41598-017-05278-0
https://doi.org/10.21037/jgo.2017.11.10
https://doi.org/10.1007/s10147-017-1089-y
https://doi.org/10.1016/j.archger.2019.103943
https://doi.org/10.1016/j.archger.2019.103943
https://doi.org/10.1002/jcsm.12418
https://doi.org/10.1002/jcsm.12418

	A...
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Methods
	Ethics
	Patients
	Definition of WL
	Data collection
	Data analyses

	Results
	Patients
	Onset of WL
	Survival
	AEs in patients with or without WL
	Laboratory values

	Discussion
	Limitations

	Conclusions
	References


