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ABSTRACT

Introduction: This retrospective study focused
on cancer cachexia in clinical practice. We
evaluated the incidence of cancer cachexia and
the relationship between cancer cachexia and
overall survival (OS) or toxicities in patients
with advanced colorectal cancer after undergo-
ing first-line systemic chemotherapy.
Methods: We examined 150 patients with col-
orectal cancer who underwent first-line sys-
temic chemotherapy between February 1, 2010
and August 31, 2016 at Shizuoka Cancer Center
Hospital and Kurume University Hospital.
Cancer cachexia was defined as[5% weight
loss or[ 2% weight loss with a body mass index
of \20 kg/m2 within the past 6 months

according to the European Palliative Care
Research Collaborative criteria.
Results: One hundred patients from Shizuoka
Cancer Center and 50 from Kurume University
Hospital were registered. Median age and body
mass index were 65 years (range 29–85) and
21.7 kg/m2 (14.8–32.5), respectively. Cumula-
tive incidence of cancer cachexia was 50.7% at
24 weeks, and reached 91.3% over the whole
study period. OS was significantly different
between patients with and without cancer
cachexia within 24 weeks after starting first-line
treatment, although the onset of cancer
cachexia within 24 weeks could not be consid-
ered as an independent prognostic factor for OS.
Severe appetite loss and fatigue tended to occur
more frequently in patients with cancer
cachexia within 24 weeks.
Conclusion: Cancer cachexia appears to have
an onset in approximately half of patients with
advanced colorectal cancer within 24 weeks
after starting first-line treatment. Although
causal relationships were controversial, the
onset of cancer cachexia within 24 weeks tends
to be related to worse outcomes. Thus, it would
be better to monitor weight loss leading to
cachexia in patients with advanced colorectal
cancer, especially within 24 weeks after starting
first-line chemotherapy.
Trial Registration: University Hospital Medical
Information Network Clinical Trials Registry
(UMIN000035002).
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Key Summary Points

Why carry out this study?

In patients with advanced colorectal
cancer after starting chemotherapy, there
are few reports to investigate prevalence
and onset of cancer cachexia based on the
criteria of the European Palliative Care
Research Collaborative.

We evaluated the incidence of cancer
cachexia and the relationship between
cancer cachexia and overall survival or
toxicities in patients with advanced
colorectal cancer after undergoing first-
line systemic chemotherapy.

What was learned from this study?

Cancer cachexia appears to have an onset
in approximately half of patients with
advanced colorectal cancer within 24
weeks after starting first-line treatment,
which likely results in poor prognosis.

In advanced colorectal cancer, severe
appetite loss and fatigue tended to occur
more frequently in patients with cancer
cachexia than in patients without it.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article, go to https://doi.org/10.6084/
m9.figshare.13007864.

INTRODUCTION

Upon progression, colorectal cancer causes sev-
ere symptoms including diarrhea, constipation,
bloody stool, and weight loss. Colorectal cancer

has recently become the most common cancer
in Japan. For metastatic colorectal cancer,
combinations of fluoropyrimidines, oxaliplatin,
irinotecan, and biologic agents such as beva-
cizumab are recommended as first-line
chemotherapy.

Patients with cancer often report cancer
cachexia, which is a complex metabolic disor-
der predominantly characterized by body
weight loss [1]. In 2011, the European Palliative
Care Research Collaborative (EPCRC) proposed
three diagnostic criteria for cancer cachexia:
(1)[5% weight loss in the past 6 months, (2)
weight loss of [ 2% and a body mass index
(BMI) of\20 kg/m2 in the past 6 months, or (3)
weight loss of[2% and diagnosis of sarcopenia
in the past 6 months [2]. It is clear that cancer
cachexia can reduce the activities of daily living
and lead to a poor quality of life (QOL) [1] due
to progressive weakness of skeletal muscles. In
addition, cancer cachexia and its associated
metabolic changes may negatively affect the
patient’s ability to tolerate their cancer thera-
pies, especially cytotoxic chemotherapy [3–9].

In patients with advanced non-small cell
lung cancer (NSCLC), Takayama et al. examined
the incidence of cancer cachexia that developed
in each observation period of 4–12 weeks, 16–-
24 weeks, 28–36 weeks, and 40–52 weeks after
the start of chemotherapy [10]. The prevalence
of cancer cachexia as defined by EPCRC was
similar in all observation periods. The study also
reported that the patients with cancer cachexia
tended to have a reduced QOL and shortened
survival. In patients with pancreatic ductal
adenocarcinoma, cancer cachexia during
chemotherapy occurred in 32% within 12 weeks
of starting first-line chemotherapy, reaching
64% at 1 year [11]. Although the overall survival
(OS) was not significantly different between
patients with and without cancer cachexia
during chemotherapy, some adverse events
(AEs) tended to be more frequent in patients
with cancer cachexia. In patients with advanced
gastric cancer, cancer cachexia was especially
observed in more than half of the patients
within 12 weeks after starting chemotherapy,
and the cancer cachexia appeared to relate to
the severity of AEs or reduced survival [12].

Adv Ther (2020) 37:5010–5022 5011

https://doi.org/10.6084/m9.figshare.13007864
https://doi.org/10.6084/m9.figshare.13007864


In advanced colorectal cancer, on the other
hand, few reports have investigated the preva-
lence and onset of cancer cachexia based on
EPCRC criteria in patients after starting
chemotherapy, whereas incidences of cancer
cachexia before chemotherapy or during pal-
liative care, and the correlations between cancer
cachexia before chemotherapy and prognosis,
toxicity, and QOL have been reported previ-
ously [13–19].

Accordingly, we performed this retrospective
study to investigate the incidence, characteris-
tics, and outcomes of cancer cachexia after the
start of first-line chemotherapy in patients who
had been diagnosed with advanced colorectal
cancer with local progression or distant metas-
tasis in Japan. Expected findings should provide
new clinical insights into cancer cachexia
affected by not only the cancer but also the
chemotherapy, which may identify when more
careful observation is required during
chemotherapy for patients with colorectal
cancer.

Cancer cachexia was defined by the above
EPCRC criteria (1) and (2). We did not use the
third criterion because sarcopenia was not
diagnosed in daily clinical practice and there
were few records during observation periods. In
this study, we also evaluated the relationships
between cancer cachexia and the incidence of
AEs, OS, treatment status, and laboratory values
to clarify the influence of cancer cachexia on
patients with colorectal cancer receiving cancer
chemotherapy.

METHODS

Ethics

This study was approved in advance by the
ethics review committee of Shizuoka Cancer
Center (reference T30-19-30-1-7) and the results
were reviewed by an ethics review committee of
Kurume University Hospital (reference 18234).
This study was registered on the University
Hospital Medical Information Network Clinical
Trials Registry (UMIN000035002).

Patients

Medical records databases were searched to
retrieve the records of patients who were diag-
nosed with advanced colorectal cancer with
local progression or distant metastasis and who
underwent first-line systemic chemotherapy for
advanced colorectal cancer between February 1,
2010 and August 31, 2016 at Shizuoka Cancer
Center Hospital and Kurume University
Hospital.

Definition of Cancer Cachexia

We defined cancer cachexia as either (1) weight
loss of[5% in the past 6 months or (2) weight
loss of[ 2% in the past 6 months with BMI of
\20 kg/m2. The start date of chemotherapy
was recorded as the index date until the first
6 months after first-line treatment.

Data for these two cachexia criteria (1 and 2)
are the most available in clinical practice of the
three criteria proposed by the EPCRC [2]. How-
ever, the third criterion (weight loss of [ 2%
with sarcopenia within the past 6 months) was
not set as cancer cachexia, because records
regarding sarcopenia were available for only a
limited number of the patients during observa-
tional periods. As Antoun et al. reported that
87.4% of patients with cancer cachexia were
diagnosed on the basis of two criteria (1 and 2),
we expected to be able to evaluate most of the
patients with cancer cachexia in this study [20].

Data Collection

The data for body weight, laboratory tests, and
AEs (classified according to Common Termi-
nology Criteria for Adverse Events version 5.0)
were collected at the start of chemotherapy
(0 weeks) and during observation periods. The
lowest body weight every 4 weeks, the latest
laboratory test, and the worst AE data at each
observation period (0, 1–12, 13–24, 25–36, and
37–48 weeks, and[ 48 weeks) were collected.
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Data Analyses

Primary endpoints were the incidence and
timing to onset (0–12, 13–24, 25–36, and 37–-
48 weeks, and [48 weeks) of cancer cachexia
and the cumulative incidence of cancer
cachexia from the start of first-line chemother-
apy up to 156 weeks.

Secondary endpoints were the relationships
between cancer cachexia and the incidence of
AEs, OS, treatment status, and laboratory
values.

OS was calculated from the beginning of
first-line chemotherapy and was assessed using
the Kaplan–Meier method. OS was compared
using the log-rank test between patients who
showed cancer cachexia within 12, 24, and
48 weeks of starting first-line chemotherapy and
patients without cachexia. All p values were
two-sided, and p\ 0.05 was considered statisti-
cally significant. We originally planned to ana-
lyze data according to the presence or absence
of cancer cachexia within 48 weeks of starting
first-line treatment. Owing to the disparity in
the number of patients with or without cancer
cachexia at this time point, we also performed
exploratory analyses in which patients were
divided according to their experiences of cancer
cachexia within 12 weeks or 24 weeks of start-
ing first-line chemotherapy.

Hazard ratios and 95% confidence intervals
(CIs) of presence or absence of cancer cachexia
for OS were evaluated using a Cox proportional
hazards model with or without adjusted model
stratified by neutrophil/lymphocyte ratio, BMI,
carcinoembryonic antigen (CEA), carbohydrate
antigen 19–9, presence of liver metastases, and
Eastern Cooperative Oncology Group Perfor-
mance Status (ECOG PS). The cutoff period for
occurrence of cancer cachexia was 24 weeks,
because the number of patients was similar in
both groups. Median survival times were cal-
culated with 95% CIs, which were determined
using the Brookmeyer and Crowley method.

The incidence, timing, and grade of appetite
loss and fatigue in cancer cachexia were inves-
tigated since appetite loss and fatigue were
reported as the most relevant AEs in cancer
cachexia in the previous study [10].

Incidences of cancer cachexia up to 12 weeks
and 156 weeks were calculated for patient sub-
populations stratified by response to initial
chemotherapy, ECOG PS, and primary site in
patient background characteristics.

Data analyses were performed using SAS for
Windows version 9.4 or later (SAS Institute,
Cary, NC, USA).

RESULTS

Patients

A total of 150 patients (90 men and 60 women)
were registered in this study (Table 1). Median
age and BMI were 65 years (range 29–85) and
21.7 kg/m2 (14.8–32.5), respectively. The pro-
portions of patients with ECOG PS0, PS1, and
PS2 were 50.0%, 43.4%, and 6.0%, respectively.
Primary tumor sites were rectum (60.0%) and
colon (40.0%), and most patients had stage IV
cancer (99.3%). First-line chemotherapy was
XELOX/FOLFOX/SOX ± bevacizumab (BV)
(49.3%), FOLFIRI/IRIS/irinotecan (CPT-
11) ± BV (18.0%), FOLFOXIRI ± BV (6.0%),
capecitabine/S-1/FL (5-fluorouracil ? leucov-
orin) ± BV (6.7%), FOLFIRI/CPT-11 ? cetux-
imab/panitumumab (4.7%), and
FOLFOX ? cetuximab/panitumumab (14.7%).
The medians of neutrophil/lymphocyte ratio,
C-reactive protein (CRP), albumin, and hemo-
globin were 3.37 (0.74–16.17), 0.995 mg/l
(0.04–19.18), 3.70 g/dl (1.70–4.90), and 11.8 g/
dl (7.5–16.7), respectively.

Incidence and Timing of Cancer Cachexia

Figure 1a shows the incidence and timing of
cancer cachexia onset (1–12, 13–24, 25–36, and
37–48 weeks, and [ 48 weeks); 42.7% of
patients experienced cancer cachexia within
12 weeks after starting first-line chemotherapy.
Cancer cachexia occurred during their first-line
chemotherapy in 91 patients (60.7%).

Figure 1b shows the cumulative incidence of
cancer cachexia after the start of first-line
chemotherapy, which was 50.7% at 24 weeks,
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Table 1 Patient characteristics

Characteristic Patient N = 150

Sex

Male 90 (60.0)

Female 60 (40.0)

Age, years 65.0 (29–85)

BMI, kg/m2 21.72 (14.8–32.5)

ECOG PS

0 75 (50.0)

1 65 (43.3)

2 9 (6.0)

3 1 (0.7)

Primary site

Rectum 90 (60.0)

Colon 60 (40.0)

UICC stage

III 1 (0.7)

IV 149 (99.3)

Modified Glasgow prognosis score

Albumin C 3.5 g/dl and

CRP\ 1.0 mg/dl

67 (44.7)

Albumin\ 3.5 g/dl and

CRP\ 1.0 mg/dl

9 (6.0)

Albumin C 3.5 g/dl and

CRP C 1.0 mg/dl

31 (20.7)

Albumin\ 3.5 g/dl and

CRP C 1.0 mg/dl

43 (28.7)

First-line chemotherapy

XELOX/FOLFOX/SOX ± BV 74 (49.3%)

FOLFIRI/IRIS/CPT-11 ± BV 27 (18.0%)

FOLFOXIRI ± BV 9 (6.0%)

Cape/S-1/FL (5FU ? LV) ± BV 10 (6.7%)

FOLFIRI/CPT-11 ? Cmab/

Pmab

7 (4.7%)

FOLFOX ? Cmab/Pmab 22 (14.7%)

Table 1 continued

Characteristic Patient N = 150

CrCla, ml/min2 81.238

(22.59–207.03)

Neutrophil/lymphocyte ratio 3.37 (0.74–16.17)

CA19-9, ng/ml 94.00

(1.0–32,965.0)

CEA, ng/ml 112.35

(0.8–152,905.9)

Sodium, mg/dl 139.0 (129–145)

Potassium, mg/dl 4.30 (3.5–5.6)

AST, U/l 27.0 (11–175)

ALT, U/l 21.0 (7–157)

ALP, U/l 326.5 (118–2603)

Total bilirubin, mg/dl 0.500 (0.20–3.00)

Neutrophil count, /ll 4907.0

(1270–11,611)

WBC count, /ll 7300.0

(3510–17,000)

Lymphocyte count, /ll 1550.5

(593–3417)

Platelet count, /ll 28.65 (10.0–60.7)

Creatinine, mg/dl 0.690 (0.33–1.78)

Albumin, g/dl 3.700 (1.70–4.90)

CRP, mg/l 0.995 (0.04–19.18)

Hemoglobin, g/dl 11.75 (7.5–16.7)

Values are n (%) or median (range)
BMI body mass index, ECOG PS Eastern Cooperative
Oncology Group Performance Status, UICC Union for
International Cancer Control, BV bevacizumab, Cape
capecitabine, CPT-11 irinotecan, 5-FU 5-fluorouracil, LV
leucovorin, Cmab cetuximab, Pmab panitumumab, CrCl
creatinine clearance, CA19-9 carbohydrate antigen 19-9,
CEA carcinoembryonic antigen, AST aspartate amino-
transferase, ALT alanine aminotransferase, ALP alkaline
phosphatase, WBC white blood cell count, CRP C-reactive
protein
a Cockcroft–Gault formula
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65.3% at 48 weeks, and 91.3% over the whole
study period.

Within 12 weeks after starting first-line
chemotherapy, the incidence of cancer cachexia
in patients with disease progression as their best
overall response during first-line chemotherapy
was higher than that in patients with
stable disease/partial response (disease progres-
sion, 60.0%; stable disease, 40.4%; partial
response, 42.4%). During 156 weeks, the inci-
dence of cancer cachexia was 100% in the dis-
ease progression group, 87.2% in the
stable disease group, and 93.5% in the partial
response group (Fig. S1 in the electronic sup-
plementary material).

Patients with ECOG PS C 1 had a higher
incidence of cancer cachexia than patients with
PS 0 within 12 weeks after starting first-line
chemotherapy (PS = 0, 33.3%; PS C 1, 52.0%),
whereas the incidence within 156 weeks was
comparable (PS = 0, 89.3%; PS C 1, 93.3%)
(Fig. S2 in the electronic supplementary
material).

Within 12 weeks, the incidence of cancer
cachexia was higher in the group of patients
whose primary tumor site was the colon than
those in the rectum (colon, 54.4%; rectum,
25.0%), but at 156 weeks, the incidence in the
colon group was similar to that in the rectum
group (colon, 91.1%; rectum, 91.7%) (Fig. S3 in
the electronic supplementary material).

The odds ratio (95% CI) for the onset of
cancer cachexia during first-line chemotherapy
with regard to the response to first-line
chemotherapy was 1.15 (0.59, 2.25) and the
odds ratio with regard to disease control (re-
sponse ? stable disease) was 1.31 (0.38, 4.51).
Thus, response or disease control during
chemotherapy did not significantly correlate
with onset of cancer cachexia (Table S1 in the
electronic supplementary material).

Survival

Figure 2 shows OS for patients with or without
cancer cachexia, within 12, 24, or 48 weeks after
starting chemotherapy. Landmark analyses
were also done at these time points. OS was
significantly different between patients with

and without cancer cachexia in the analysis at
24 weeks from the start of first-line chemother-
apy (log-rank p = 0.0467) (Fig. 2a); the median
survival time (95% CI) was 720 (570, 820) days
for patients with cancer cachexia versus 816
(704, 930) days for patients without cancer
cachexia. However, in the landmark analysis at
24 weeks, a significant difference was not
observed in the OS between patients with and
without cancer cachexia (log-rank p = 0.0823).
Similarly, the difference was not observed when
we classified patients according to experience of
cancer cachexia within 12 weeks (Fig. 2b) or
48 weeks (Fig. 2c) after starting chemotherapy.

Hazard ratio (95% CI) of presence or absence
of cancer cachexia within 24 weeks of starting
first-line chemotherapy was 1.38 (0.96, 1.99) for
OS based on unadjusted models, and 1.12 (0.75,
1.67) for OS based on adjusted models. Neu-
trophil/lymphocyte ratio, CEA, and ECOG PS
could be prognostic factors for survival in the
adjusted model (Table 2).

Treatment Status

There were no appreciable differences in the
percentages of patients who started second/
third-line chemotherapy between patients with
and without cancer cachexia in the preceding
line (data not shown).

AEs in Patients with and Without Cancer
Cachexia

Figure 3 shows the incidence, timing, and grade
of appetite loss and fatigue in patients with and
without cancer cachexia. The rates of severe
appetite loss and fatigue were apparently dif-
ferent between patients with and without can-
cer cachexia at 24 weeks. The rate of severe
appetite loss in patients with cancer cachexia
(C grade 2) was 5.3% at baseline (week 0), and
reached 25.0% in the 0–48 week period (Fig. 3a).
In contrast, in the case of patients without
cancer cachexia, the rates were 0% at baseline
(week 0) and 9.5% in the 0–48 week period
(Fig. 3a). Regarding severe fatigue (C grade 2),
the rate in the 0–48 week period was higher in
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patients with cancer cachexia than in those
without (Fig. 3b).

Cancer cachexia during chemotherapy was
not significantly associated with appetite loss
and fatigue during chemotherapy in univariate
and multivariate analyses. On the other hand,

ECOG PS was significantly associated with
appetite loss during chemotherapy [unadjusted
and adjusted odds ratio (95% CI) 3.56 (1.81,
6.97) and 3.36 (1.70, 6.63), respectively] but not
with fatigue (Table S2 in the electronic supple-
mentary material).

Laboratory Values

Changes in laboratory test variables of neu-
trophil and lymphocyte counts, albumin, CRP,
and hemoglobin were evaluated as representa-
tives of cachexia. There appeared to be no dif-
ference in the changes in these values between
patients with and without cancer cachexia
within 24 weeks of starting first-line
chemotherapy (Table 3).

DISCUSSION

The current retrospective study examined the
occurrence of cancer cachexia in patients with
advanced colorectal cancer after the start of
first-line chemotherapy. The number of patients
with cancer cachexia increased over time, and
by the end of the study period, almost all
patients showed cancer cachexia. Notably,
about 40% of the patients had early onset can-
cer cachexia (by 12 weeks) after starting first-
line chemotherapy. Similar early onsets were

Fig. 1 a Timing of onset of cancer cachexia and b cumu-
lative incidence of cancer cachexia

Table 2 Prognostic factors for overall survival

HRa (95% CI)

Presence of cancer cachexia within 24 weeks of starting treatment (yes vs. no) 1.12 (0.75–1.67)

Neutrophil/lymphocyte ratio ([ 3 vs.\ 3) 1.92 (1.27–2.90)

BMI ([ 28 kg/m2 vs.\ 28 kg/m2) 0.67 (0.27–1.67)

CEA ([ 15 ng/ml vs.\ 15 ng/ml) 0.42 (0.23–0.77)

CA19-9 ([ 50 ng/ml vs.\ 50 ng/ml) 1.13 (0.73–1.75)

Presence of liver metastases (yes vs. no) 1.41 (0.85–2.35)

ECOG PS (2–3 vs. 0–1) 2.10 (1.01–4.36)

HR hazard ratio, CI confidence interval, BMI body mass index, CEA carcinoembryonic antigen, CA19-9 carbohydrate
antigen 19-9, ECOG PS Eastern Cooperative Oncology Group Performance Status
a Hazard ratio in the multivalent Cox proportional hazard model analysis adjusted for the factors shown
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observed in patients with pancreatic ductal
adenocarcinoma or advanced gastric cancer
[11, 12]. On the other hand, these trends appear
to differ from that observed in patients with
advanced NSCLC since the incidence of cancer
cachexia was about 25% in this population at
the early time point and was relatively constant
over time [10]. These differences could be due to
relative differences in response rates of first-line
chemotherapy or essential differences of cancer,
compared to patients with advanced NSCLC.

There was a significant difference in the OS
at 24 weeks between patients with and without
cancer cachexia. However, no difference was
observed at other time points. Moreover, the
onset of cancer cachexia within 24 weeks could
not be considered as a prognostic factor for OS
in either unadjusted or adjusted models. We
also observed no difference in changes in labo-
ratory values between patients with or without
cancer cachexia recognized within 24 weeks.

Because this study permitted a number of dif-
ferent regimens for first-line chemotherapy, the
type of chemotherapy may have had a varying
impact on cancer cachexia, prognosis, and lab-
oratory values. Indeed, previous studies have
analyzed possible prognostic factors for patients
with colorectal cancer treated with a specific
single regimen, and found the neutrophil/lym-
phocyte ratio, and ECOG PS to be poor prog-
nostic factors [21, 22]. The current study, which
targeted multiple recent regimens used in daily
clinical practice, also showed that the neu-
trophil/lymphocyte ratio and ECOG PS were
poor prognostic factors. Therefore, the neu-
trophil/lymphocyte ratio and ECOG PS may
affect the prognosis in colorectal cancer
regardless of treatment regimen.

Although the incidence of cancer cachexia in
patients with disease progression was relatively
high compared to the stable disease/partial
response group, there was no statistically

Fig. 2 Overall survival according to presence or absence of cancer cachexia within a 24 weeks, b 12 weeks, and c 48 weeks
after the start of chemotherapy. CI confidence interval
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significant correlation between the incidence of
cancer cachexia during chemotherapy and
responses or disease control. It is possible that
weight loss due to reduced ascites resulting from
successful chemotherapy may occur in the
stable disease/partial response group. On the
other hand, body weight may increase in some
patients without response to chemotherapy
even if they experience decreased appetite, and
this may also be attributed to ascites. Therefore,
in addition to a patient’s body weight, any
possible confounders, such as ascites, should be
monitored during cancer therapy. Since

individuals differ in terms of their build, life-
style, dietary habits, and background metabolic
rate, other conventional indicators such as
inflammation markers may additionally be
considered to define cancer cachexia in routine
clinical practice.

The cumulative frequencies of AEs such as
appetite loss and fatigue were increased regard-
less of cancer cachexia. In a multivariate anal-
ysis considering PS as the major confounder,
cancer cachexia during chemotherapy was not
significantly associated with appetite loss or
fatigue during chemotherapy. Although we

Fig. 3 Appetite loss (a) and fatigue (b) in patients with or without cancer cachexia
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have not considered any other factors in this
analysis, there are many possible confounders
such as the biology of the illness and response
to chemotherapy, which may affect correlation
between these AEs and onset of cancer cachexia.

The accompanying AEs are of considerable
concern because they may interfere with the
continuation of chemotherapy and negatively
affect the patient’s well-being and QOL,
although this study did not directly compare
the cause–effect relationship between cancer
cachexia and onset of these AEs.

The current study showed that cancer
cachexia during chemotherapy may cause
appetite loss and fatigue, and these AEs may be
related to poor PS, suggesting that dietary
intervention and nutritional counseling may be
important for dealing with such poor PS and

cancer cachexia during chemotherapy. Murphy
et al. reported that nutritional intervention
with 2.2 g of fish oil-derived eicosapentaenoic
acid per day in patients with NSCLC appears to
provide a benefit over standard of care, resulting
in the maintenance of weight and muscle mass
during first-line chemotherapy [23]. Mouri et al.
reported the excellent feasibility of, and com-
pliance with, multimodal intervention that
included nutritional treatment during first-line
chemotherapy in elderly patients with
advanced cancer who were at risk for cancer
cachexia [24]. These results also emphasize the
importance of monitoring cancer cachexia,
nutritional counseling, and nutritional inter-
vention at the beginning of chemotherapy.

The EPCRC defines three diagnostic criteria
for cancer cachexia as mentioned above. All

Table 3 Correlation between the presence or absence of cancer cachexia within 24 weeks after the start of first-line
chemotherapy and the change from baseline in selected laboratory values

n With cancer cachexia (n = 76) n Without cancer cachexia (n = 74)

Median Min Max Median Min Max

CRP (mg/dl)

12 weeks 76 - 0.290 - 16.94 18.14 72 - 0.300 - 14.47 4.90

24 weeks 73 - 0.310 - 12.81 15.40 72 - 0.235 - 14.72 6.39

48 weeks 68 - 0.275 - 12.67 28.24 67 - 0.280 - 7.05 27.24

Albumin (g/dl)

12 weeks 76 0.02 - 2.0 1.1 73 0.10 - 1.2 1.3

24 weeks 73 0.10 - 1.1 1.3 74 0.02 - 1.2 1.7

48 weeks 68 0.10 - 1.9 1.4 68 0.00 - 1.2 2.0

Neutrophils (/ll)

12 weeks 75 - 2263.0 - 9351 12,953 73 - 2538.0 - 8151 1831

24 weeks 73 - 2477.0 - 10,673 3562 73 - 2406.0 - 8334 4607

48 weeks 68 - 1735.5 - 9919 22,830 69 - 1647.0 - 6956 10,602

Total lymphocytes (/ll)

12 weeks 76 93.0 - 990 1390 74 17.0 - 989 1246

24 weeks 73 79.0 - 1230 1194 74 135.0 - 1241 1425

48 weeks 68 100.0 - 1469 1309 69 40.0 - 1751 1497

CRP C-reactive protein
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include the degree of weight loss within the past
6 months, and two criteria comprise either
concomitant low BMI or diagnosis of sarcope-
nia. Since sarcopenia is typically diagnosed by
dual-energy X-ray absorptiometry based on the
definition published by the European Working
Group on Sarcopenia in Older People, the
diagnosis method is not practical within an
inpatient setting. In the present study, we
applied cancer cachexia corresponding to the
first two criteria of cancer cachexia without
sarcopenia, because information on sarcopenia
was available in only a limited number of the
patients. Nevertheless, it is likely that most
patients with cancer cachexia could be evalu-
ated in the present study, because in another
study, 87.4% of the patients with cachexia were
diagnosed without the third criterion [20].
Because body weight measurement is easy for
healthcare professionals to handle, information
on cancer cachexia defined solely by body
weight in clinical practice would be useful [25].

Limitations

There are limitations of this study including its
retrospective design and inclusion criteria per-
mitting a variety of first-line chemotherapy
regimens. In addition, although we found a
higher rate of AEs in the patients with cancer
cachexia, due to the design of our study, we
could not determine whether cancer cachexia
contributes to the onset and grade of the AEs, or
vice versa. Since this study was conducted as a
retrospective study and clinical data were col-
lected at only two institutions, a prospective
study in multiple sites might be expected to
yield further evidence to support the results of
this study.

As mentioned above, we used two EPCRC
criteria to define cancer cachexia.

CONCLUSIONS

Cancer cachexia appears to have an onset in
approximately half of patients with advanced
colorectal cancer within 24 weeks after starting
first-line treatment. Although causal relation-
ships were controversial, the onset of cancer

cachexia within 24 weeks tends to be related to
worse outcomes. Thus, it would be better to
monitor weight loss leading to cachexia of
patients with advanced colorectal cancer, espe-
cially within 24 weeks after starting first-line
chemotherapy.
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