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Abstract
Background: It remains unclear whether patients’ self-perceptions of symptoms at 
baseline clinically impact the prognostic relevance, treatment efficacy, or toxicity 
profiles in metastatic colorectal cancer (mCRC) patients treated with the first-line 
cetuximab and standard chemotherapy.
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1 |  INTRODUCTION

As colorectal cancer (CRC) is the third leading cause of 
cancer-related deaths in the USA, it remains a major clini-
cal challenge.1 Approximately 25% of patients with CRC is 
diagnosed as metastatic disease.2 Chemotherapy commonly 
comprises a doublet of cytotoxic agents (fluoropyrimidine 
plus irinotecan or oxaliplatin) and is the cornerstone treat-
ment for metastatic CRC (mCRC) patients.3 Anti-epidermal 
growth factor receptor antibodies (anti-EGFR ab: cetuximab 
and panitumumab) have demonstrated significant survival 
advantages,4 and combining them with chemotherapy is 
one of the most promising primary treatment regimens for 
left-sided mCRC patients with RAS wild type.5-7 Despite 
advances in treatments for unresectable mCRC, the main 
goal of treatment is generally palliative rather than curative.8 
Accordingly, in addition to the prevention of cancer progres-
sion and the prolongation of patient survival, consideration 
should be given to both the improvement of tumor-related 
symptoms and the maintenance of health-related quality of 
life (HRQOL) in treatment planning.

The conceptual framework of HRQOL includes the three 
dimensions of social, mental, and physical well-being, all of 
which are affected by the burden of a patient's symptoms.9-11 
Consequently, HRQOL is a subject of major concern for pa-
tients with mCRC due to frequently occurring symptoms, 
such as constipation, pain, fatigue, and appetite loss.12 Patient-
reported outcomes (PROs) are considered to be any reports on 
the status of a patient's health condition that come directly from 
the patient without any interpretation of the patient's response 

by a clinician nor anyone else.13 Since substantial variability 
exists between physicians’ and patients’ assessments of symp-
toms, especially for more subjective items,14,15 PROs are be-
coming increasingly crucial when determining the subjective 
aspects of a patient's HRQOL. In addition to providing more 
accurate assessments of symptom severity, PROs have re-
cently emerged not only as a key prognostic factor across dif-
ferent cancer types including CRC,16-18 but also as a predictor 
of chemotherapy benefit and adverse events (AEs) in women 
with advanced breast cancer.19 Therefore, PROs will play an 
important role in routine clinical practice when assessing the 
balance between the expected benefits and possible risks of 
treatment. However, a lack of such valuable information re-
mains a serious problem in the treatment of mCRC.

Recently, we demonstrated in the prospective Phase II 
QUACK study20,21 that severe early skin toxicities are asso-
ciated with favorable overall survival (OS) rates but without 
impairing HRQOL for patients treated with cetuximab and 
chemotherapy, as evaluated by the European Organization 
for Research and Treatment of Cancer (EORTC) Quality of 
Life Questionnaire C30 (QLQ-C30), which is a valid and re-
liable HRQOL instrument in advanced cancer settings.22-24 
In addition, patients who were symptomatic at baseline and 
who responded to treatment experienced improved HRQOL. 
The purpose of this study is to assess the association of pa-
tient-reported baseline symptoms with prognosis, therapeu-
tic efficacy, and toxicity using data from the QUACK study. 
The HRQOL at baseline for 137 of 140 patients enrolled 
from 49 institutions in Japan between July 2013 and April 
2015 was used in this study. Our findings may constitute 
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ships between quality of life (QOL), treatment efficacy, and adverse events (AEs).
Results: The analysis of 137 mCRC patients revealed a significant association be-
tween the presence of baseline tumor-related symptoms and a lower overall survival 
(OS) compared to the absence of symptoms (HR, 2.49; 95% CI, 1.37-4.62; P = .003). 
The asymptomatic responders had favorable outcomes compared to the symptomatic 
nonresponders (2-year OS rates: 83.6% and 35.9%, respectively), while the symp-
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median postprogression survival differed significantly: 10.2 months for the symp-
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1.25-4.29, P = .008). The objective response rates and patient toxicity profiles were 
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relevant additional information that will facilitate informed 
decision-making and clinical management.

2 |  PATIENTS AND METHODS

2.1 | Study design and treatment

The QUACK study is a prospective, multicenter, Phase II 
trial to investigate the associations between QOL, treat-
ment efficacy, and toxicities in the primary treatment of 
mCRC with a combination of cetuximab and standard 
chemotherapy (FOLFOX or FOLFIRI). Detailed informa-
tion with respect to the study's design has been previously 
described.20 One hundred and forty-nine mCRC patients 
were enrolled from 49 institutions between July 2013 and 
April 2015 (Table S1). Nine patients were terminated from 
the study before the first administration of the study treat-
ment, and 140 patients received the first-line cetuximab 
plus chemotherapy.21 The FOLFIRI plus cetuximab regi-
men consisted of an initial infusion of 400 mg/m2 of cetux-
imab, followed by a weekly infusion of 250 mg/m2, with 
the concurrent administration of 200 mg/m2 of l-leucovorin 
and 150 mg/m2 irinotecan; this was followed by an intrave-
nous bolus of 400 mg/m2 of 5-fluorouracil, with a continu-
ous infusion of 2400  mg/m2 for 46  hours every 14  days. 
The mFOLFOX6 plus cetuximab regimen was the same as 
the regimen of FOLFIRI plus cetuximab, except that iri-
notecan was replaced with 85 mg/m2 of oxaliplatin. This 
study was conducted in accordance with the Declaration of 
Helsinki and the Ethics Guidelines for Clinical Research 
by the Ministry of Health, Labor, and Welfare in Japan. All 
patients provided written informed consent before registra-
tion. The study protocol was approved by the institutional 
review board or ethics committee of each participating in-
stitution and was registered with the University Hospital 
Medical Information Network (UMIN) Clinical Trial 
Registry (UMIN000010985) on July 19, 2013.

2.2 | Safety and treatment efficacy

AEs were monitored to assess safety using laboratory and 
physical examinations, and the National Cancer Institute's 
Common Terminology Criteria (NCI-CTCAE) version 4.0 
was used to grade AE severity. The survey sheets, which 
included information regarding compliance with treatment, 
treatment efficacy, and safety, were collected at registration 
and after 4, 8, 16, and 24 weeks.

Radiological methods (computed tomography and/or 
magnetic resonance imaging) were performed to assess 
treatment efficacy prechemotherapy (baseline) as well 
as every eight weeks during the treatment period. The 

Response Evaluation Criteria in Solid Tumors (RECIST) 
version 1.1 was used to evaluate treatment response by the 
investigator at each institution. A responder is defined as a 
patient with a complete response (CR) or a partial response 
(PR) according to the RECIST following treatment with 
cetuximab plus chemotherapy. Progression-free survival 
(PFS) is defined the time from registration to the time of 
progression after the initiation of first-line treatment or the 
time of death from any cause. OS is defined as the time 
from registration until death. Postprogression survival 
(PPS) refers to the time from tumor progression after the 
initiation of first-line treatment until the time of death, ob-
tained by subtracting PFS from OS.25

2.3 | HRQOL and symptom assessments

Previous trials, including QOL analyses, were not assessed 
as a primary endpoint and resulted in less frequent assess-
ments of QOL. For example, in the CRYSTAL study, adding 
cetuximab to first-line chemotherapy in patients with KRAS 
wild-type mCRC, QOL was assessed every 8 weeks and at 
final tumor assessment.26 However, skin reactions are one 
of the most common cetuximab-related AEs,27 and typical 
time courses of onset depend on different dermatologic side-
effects; acneiform skin rash and pruritus generally develop 
within the first three weeks of therapy, and xerotic skin and 
nail changes occur in 4-8 weeks and after 4-8 weeks, respec-
tively.4,28 Since this study was specifically designed to inves-
tigate associations between QOL and AEs, including skin 
toxicity reactions as a primary endpoint, frequent measure-
ment of QOL during treatment was performed to assess the 
early and late impact of AEs on QOL; QOL assessments were 
performed at baseline and after 2, 4, 8, 16, and 24  weeks, 
and a window of two weeks around each follow-up QOL as-
sessment was accepted. If the prescribed treatment was not 
completed, the last assessment was done when the termina-
tion of the study was being determined or during the next 
scheduled appointment. HRQOL and symptom burden were 
assessed using the EORTC QLQ-C30 version 3.0, which is 
a self-administered, cancer-specific, multidimensional ques-
tionnaire.22,23 The EORTC QLQ-C30 questionnaire is com-
posed of both multi and single-item scales, including a global 
health status (GHS)/QOL scale, five functional scales (cog-
nitive, role, emotional, social, and physical), financial dif-
ficulties items, and eight symptom scales (nausea/vomiting, 
fatigue, constipation, dyspnea, pain, appetite loss, diarrhea, 
and insomnia).22 The observed raw scores were standardized 
by a linear transformation, so that scores range from 0 to 100; 
a higher score represents better levels of GHS/QOL and func-
tioning, or a worse level of symptoms.29 A change in scale of 
at least 10 points is considered to be clinically relevant.4,30 
The EORTC QLQ-C30 symptom items have four response 
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categories (not at all, a little, quite a bit, very much). OS 
was significantly longer in patients who were asymptomatic 
at baseline compared with those who were symptomatic at 
baseline in the Phase III CRYSTAL study adding cetuximab 
to first-line chemotherapy, in which patients were defined as 
symptomatic if they answered “quite a bit” or “very much” to 
at least one of the symptom questions of EORTC QLQ-C30 
at baseline and asymptomatic if they answered “not at all” or 
“a little” to all of the symptoms.31 To validate the association 
between symptoms at baseline and OS in an independent co-
hort, the same definition was used in this study.

2.4 | Statistical analysis

Patients who withdrew consent before intervention were ex-
cluded from all analyses. QOL was analyzed for patients with 
both a baseline QOL assessment and at least one postbaseline 
QOL assessment. To estimate the distribution of the prognos-
tic outcomes, the Kaplan-Meier method was performed, and 
the log-rank test was used to compare the distribution of sur-
vival times. The Cox proportional hazard model was used to 
analyze the association between the baseline symptoms and 
the time-to-event endpoints, and the adjusted hazard ratios 
(HR) and the 95% confidence intervals (CI) were calculated. 
In addition, multivariable Cox proportional hazard models 
were used to estimate the prognostic values of baseline symp-
toms on OS, adjusted for other factors that were statistically 
significant for the univariate analysis of OS. The continuous 
variable data were expressed as a mean ± the standard error 
of the mean (SEM). The continuous variables between symp-
tomatic and nonsymptomatic patients were compared using a 
two-tailed Student's t test, and Fisher's exact test was used for 
categorical variables. All statistical analyses were conducted 
using the JMP 12 software package (SAS Institute).

3 |  RESULTS

3.1 | Clinicopathological characteristics of 
symptomatic patients at baseline

The HRQOL at baseline for 137 of 140 patients was assessed 
using the EORTC QLQ-C30. High questionnaire compliance 
rates were maintained throughout the study period (ie, 97.9% 
at baseline, 96.2% at eight weeks, and 81.1% at 24 weeks for 
the QLQ-C30).21 With regard to symptoms at baseline, 55 out 
of 137 patients (40.1%) reported at least “quite a bit” when 
assessing the severity of tumor-related symptoms in the eight 
symptom items (ie, nausea/vomiting, fatigue, constipation, 
dyspnea, pain, appetite loss, diarrhea, and insomnia) on the 
EORTC QLQ-C30 (Table S2). Compared with the asympto-
matic patients, symptomatic patients had significantly lower 

GHS/QOL scores (median scores: 68.1 and 49.1, P < .0001), a 
worsened Eastern Cooperative Oncology Group Performance 
Status (ECOG PS) score (P = .001), a high number of meta-
static lesions (P = .007), and the presence of a primary tumor 
(P = .028), as shown in Table 1. No significant differences re-
lated to tumor differentiation, gender, age, and chemotherapy 
backbones were found between patients with symptoms and 
patients without symptoms. Among the symptoms at base-
line, fatigue was frequently observed (63.6%), and GHS/QOL 
scores were lower in patients with pain (33.9 ± 5.02) and nau-
sea (33.3 ± 7.93; see Table S2).

3.2 | Association of baseline symptoms with 
prognosis for OS

The data cutoff date was 20 April 2016, and by that date, 
104 and 45 events had been observed in relation to PFS and 
OS, respectively. The median duration of follow-up time was 
18.0 months (95% CI, 16.5-19.6), and the median OS had not 
been reached at the time of the data cutoff. The symptomatic 
patients at baseline showed significantly worse OS rates 
compared against asymptomatic patients (HR, 2.49; 95% CI, 
1.37-4.62; P =  .003; see Figure 1). In addition to baseline 
symptoms, a patient's age, response to treatment, baseline 
CEA value, ECOG PS score, and second-line chemotherapy 
were factored into prognoses to determine OS rates in uni-
variate analyses (Table 2). Furthermore, baseline symptoms 
remained an independent predictor of OS (HR, 3.18; 95% CI, 
1.48-6.85; P = .003) in the multivariable Cox proportional 
hazard model with adjustments for these prognostic factors.

Our previous study showed that response to treatment im-
proved HRQOL in symptomatic patients.21 Since treatment 
responders had favorable outcomes compared with nonre-
sponders in patients treated with cetuximab plus chemother-
apy (Figure S1), the association between baseline symptoms 
and treatment response was assessed in relation to OS (Figure 
2). The asymptomatic responders showed favorable out-
comes, whereas the symptomatic nonresponders exhibited 
worse outcomes (2-year OS rates: 83.6% for asymptomatic 
responders and 35.9% for symptomatic nonresponders). The 
symptomatic responders shared characteristics with asymp-
tomatic nonresponders in relation to OS from a prognostic 
point of view (2-year OS rates: 64.9% for symptomatic re-
sponders and 63.0% for asymptomatic nonresponders).

3.3 | Treatment efficacy and AEs in 
symptomatic patients treated with cetuximab 
plus chemotherapy

The efficacy of treatment based on the status of tumor-
related symptoms at baseline was evaluated. The status of 



   | 1783OOKI et al.

baseline symptoms had no significant impact on PFS: The 
median PFS was 8.5 months (95% CI, 7.0-12.2) for symp-
tomatic patients and 10.8  months (95% CI, 9.8-12.8) for 
asymptomatic patients (log-rank test, P = .329; HR, 1.21; 
95% CI, 0.82-1.76; P = .333); see Figure 3A. The objective 
response rate (ORR) and disease control rate (DCR) were 

also similar between the patients with and without symp-
toms (ORR: 52.7% for symptomatic patients and 53.7% 
for asymptomatic patients; DCR: 85.4% for both groups of 
patients; see Table S3). Among the symptomatic patients, 
those with pain had the lowest ORR (30.8%) and DCR 
(69.2%; see Table S2).

Variables Total No.

Asymptom Symptom

P valueNo. (%) No. (%)

Total No. 137 82 55  

Age (y)            

Mean ± SEM   65.6 ± 1.1 65.4 ± 1.5 NS (.920)*

<70 86 55 (67.1) 31 (56.4) NS (.213)

≥70 51 27 (32.9) 24 (43.6)  

GHS/QoL in 
EORTC QLQ-C30

          <.0001*

Mean ± SEM 137 68.1 ± 2.2 49.1 ± 2.9  

Gender           NS (.572)

Male 95 55 (67.1) 40 (72.7)  

Female 42 27 (32.9) 15 (27.3)  

ECOG PS           .001

PS0 110 74 (90.2) 36 (65.5)  

PS1 or PS2 27 8 (9.8) 19 (34.5)  

Tumor location           NS (>.999)

Colon 90 54 (65.9) 36 (65.5)  

Rectum 47 28 (34.1) 19 (34.5)  

Differentiation           NS (.267)

Well/mode 129 79 (96.3) 50 (9.9)  

Poor 8 3 (3.7) 5 (9.1)  

Number of 
metastatic lesions

          .007

1 51 38 (46.3) 13 (23.6)  

≥2 86 44 (53.7) 42 (76.4)  

Serum CEA (ng/
mL)

          NS (.184)

<5 25 18 (22.8) 7 (13.2)  

≥5 107 61 (77.2) 46 (86.8)  

Primary tumor           .028

Absence 92 61 (74.4) 31 (56.4)  

Presence 45 21 (25.6) 24 (43.6)  

Chemotherapy 
backbone

          NS (.629)

mFOLFOX6 88 54 (65.9) 34 (61.8)  

FOLFIRI 49 28 (34.1) 21 (38.2)  

Abbreviations: ECOG PS, eastern cooperative oncology group performance status; EORTC QLQ-C30, 
European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Core 30; GHS/
QoL, global health status/Quality of Life; NS, not significant.
*Unpaired Student's t test; the remaining variables, Fisher's exact test. 
Bold values indicate statistical significance (P < 0.05).

T A B L E  1  Clinicopathologic 
correlation with symptom at baseline in 137 
metastatic colorectal cancer
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The rate of curative resection of metastases was not sig-
nificantly different in terms of symptom status (9.8% in 
asymptomatic patients and 7.3% in symptomatic patients; 
P = .731). Among the patients with disease progression who 
received first-line cetuximab plus chemotherapy, second-line 
treatment was given to 61 (91.0%) of 67 asymptomatic pa-
tients and 32 (74.4%) of 43 symptomatic patients (P = .029; 
see Table S3).

The symptomatic patients had significantly worse out-
comes in terms of OS than the asymptomatic patients despite 
similar PFS and treatment responses. To determine whether 
the first-line treatment outcomes reflected the unfavorable 
OS rates for symptomatic and asymptomatic patients, an ex-
ploratory analysis for PPS was conducted (see Figure 3B). 
The median PPS differed significantly: 10.2  months (95% 
CI, 5.6-15.9) for the symptomatic patients compared with 
15.9 months (95% CI, 13.7–not reached) for the asymptom-
atic patients (log-rank test, P = .006), and the corresponding 
HR was 2.29 (95% CI, 1.25-4.29, Cox proportional hazard 
model, P = .008).

As described previously, the safety profile in this study 
was consistent with the results of prior clinical trials.21 No 
significant differences in the overall incidence of grade 3 
or higher AEs were observed between the patients with and 
without symptoms (40% vs 50%; P = .295), and both catego-
ries of patients also showed similar AE profiles with a grade 
of ≧ 2 (Table S4). As a cetuximab-related AE, skin toxicities, 
including rash, dry skin, acneiform exanthema, paronychia, 
and pruritus, of grade 2 or higher were observed in 54.5% 
of the symptomatic patients and 53.7% of the asymptomatic 
patients.

Finally, the association of functional and GHS/QOL 
scales at baseline with prognosis, treatment efficacy, and tox-
icity was analyzed. The response for each scale of a particular 

dimension was transformed into a score between 0 and 100. 
These scores are continuous variables and are necessary to di-
chotomize each score in assessing the association. Therefore, 
each score was categorized into two groups according to the 
optimal cutoff value determined by a receiver operating char-
acteristic (ROC) analysis in terms of the presence of symp-
toms. GHS/QOL and physical functioning were associated 
with poor OS (Table S5). There were similar objective re-
sponse rate (ORR), progression-free survival (PFS), and tox-
icity profiles for patients irrespective of their functional and 
GHS/QOL scales. However, these findings and cutoff values 
are needed to validate.

4 |  DISCUSSION

Traditional endpoints, such as OS and PFS, in clinical tri-
als might not provide either an accurate or a full appre-
ciation of the benefits and risks of therapy from patients’ 
perspectives in routine clinical practice.24 On the other 
hand, PROs refer to a patient's subjective evaluation and 
satisfaction with treatment in terms of the patient's daily 
life. Consequently, PROs remain a high-priority subject in 
relation to cancer patients and are increasingly recognized 
as an important component to achieve the paradigm of per-
sonalized medicine, not only in routine clinical practice, 
but also in clinical cancer trials.13,32,33 Among the PROs, 
symptom burden is one of the most relevant dimensions 
with respect to HRQOL in patients with mCRC.11,12 In this 
regard, a better understanding of its clinical significance 
may be essential to appropriately manage mCRC. Here, we 
describe the clinical impact of patient-reported symptoms 
at baseline in terms of prognostic relevance, treatment ef-
ficacy, and toxicity profiles in the treatment of mCRC with 
cetuximab plus chemotherapy.

An accurate prognosis has important implications for 
both patients and physicians because it influences patients’ 
decisions to undergo chemotherapy and assists patients and 
families in making the best use of their remaining time to-
gether, while for physicians, it guides treatment decisions and 
supportive care plans. A growing body of evidence suggests 
that the evaluation of patient-reported symptoms as a com-
ponent of HRQOL may be associated with prognosis.34-36 
However, its prognostic value may depend on the specific 
type of treatment and cancer.37 This study validated the as-
sociation between symptoms at baseline and OS for mCRC 
patients treated with first-line cetuximab plus chemotherapy 
in the CRYSTAL study. Thus, stratifying patients by their 
baseline symptom burden may be crucial for mCRC patients 
in clinical trial.

Symptomatic patients at baseline had some clinicopath-
ological features, such as the presence of a primary tumor, 
more metastatic lesions, and a worsened ECOG PS score, 

F I G U R E  1  The Kaplan-Meier curves of OS according to status 
of baseline symptoms based on the symptom items of EORTC QLQ 
C-30 questionnaire in mCRC patients treated with cetuximab plus 
chemotherapy
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compared with asymptomatic patients. The ECOG PS is a 
well-established indicator for prognostic outcomes in can-
cer patients and was therefore forced into the multivariate 
model. Note that when it was combined with patient-reported 
symptom burden, the prognostic relevance of the ECOG PS 
was not retained, which is consistent with a previous study.38 
This indicates that patient-reported symptoms might provide 
more useful prognostic information for OS than the patients’ 
ECOG PS as assessed by physicians despite the significant 
association between these factors.

Cetuximab has demonstrated efficacy when combined with 
chemotherapy in the first-line treatment of left-sided and RAS 
wild-type mCRC.3,7 In this study, treatment response showed 
an improved OS even for symptomatic patients at baseline 
who were poor prognosis. There were similar toxicity profiles 
and effects on PFS and ORR for patients receiving cetuximab 
plus chemotherapy irrespective of their baseline symptom sta-
tus, indicating that symptom burden is not a negative predictor 
of treatment efficacy and toxicity. In addition, our previous 
research on first-line cetuximab plus chemotherapy showed no 

Variables

Univariate Multivariable

HR 95% CI P value* HR (95% CI) P value*

Symptom at baseline            

Presence vs 
Absence

2.49 1.37-4.62 .003 3.18 1.48-6.85 .003

Treatment response            

CR/PR vs SD/PD 0.34 0.18-0.65 .001 0.33 0.16-0.67 .0002

Second-line 
chemotherapy

           

Presence vs 
Absence

0.50 0.74-2.63 .036 0.43 0.19-0.98 .045

Age            

Age >70 vs <70 
(y)

2.07 1.16-3.73 .014 2.69 1.34-5.35 .005

CEA            

CEA > 5 vs <5 2.07 1.16-3.73 .014 1.35 0.52-3.50 .537

ECOG PS            

PS >1 vs PS 0 2.55 1.35-4.67 .005 1.54 0.59-4.02 .378

Gender            

Male vs Female 1.34 0.71-2.70 .373 — — —

Chemotherapy 
backbone

      — — —

mFOLFOX6 vs 
FOLFIRI

1.36 0.74-2.63 .327 — — —

Differentiation       — — —

Well/mode vs 
poor

1.09 0.47-3.15 .856 — — —

Tumor location       — — —

Colon vs Rectum 1.58 0.30-1.21 .174 — — —

Primary tumor       — — —

Presence vs 
Absence

1.47 0.80-2.63 .206 — — —

Metastatic sites       — — —

Liver only vs the 
other

0.58 0.32-1.04 .068 — — —

Abbreviations: CR, complete response; ECOG PS, eastern cooperative oncology group performance status; 
PD, progressive disease; PR, partial response; SD, stable disease.
*Cox proportional hazard model. 
Bold values indicate statistical significance (P < 0.05).

T A B L E  2  Univariate and 
multivariable prognostic analyses using the 
Cox proportional hazard model
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deterioration in HRQOL following the addition of cetuximab 
to chemotherapy (the CRYSTAL study)39 and a rapid improve-
ment in HRQOL among the symptomatic patients in terms 
of treatment response (the QUACK study).21 Taken together, 
cetuximab plus chemotherapy is the most preferred first-line 
regimen for left-sided and RAS wild-type mCRC with symp-
toms at baseline from the point of view of HRQOL, treat-
ment efficacy, and safety. In asymptomatic patients, the GHS/
QOL score deteriorated to a clinically meaningful degree at 
8 weeks in nonresponders, while it was maintained throughout 
the study period in responders.21 Therefore, we will provide 
information that treatment response maintained HRQOL and 
prolonged OS for asymptomatic patients. Thus, the routine 
measurement assessment of patient-reported symptoms may 
provide additional information to facilitate personalized deci-
sion-making which includes the patient's perspective and the 
proper management in clinical practice.

Despite the similar treatment efficacy of cetuximab plus 
chemotherapy, statistically different PPS among those patients 
with and without symptoms was observed. Although several 

effective agents are available for later-line chemotherapy for 
mCRC, approximately 50%-60% of patients starting first-line 
chemotherapy receive a next-line therapy.40 Therefore, the 
frequency of second-line treatment administered after disease 
progression following first-line chemotherapy may influence 
PPS and, subsequently, OS.25 In the present study, 91.0% of 
the patients who were asymptomatic at baseline for first-line 
therapy received second-line treatment, while 74.4% of the 
patients who were symptomatic at baseline for first-line ther-
apy received subsequent chemotherapy. However, the base-
line symptom burden remained an independent prognostic 
predictor even after adjusting for administration (yes vs no) 
of second-line treatment (Table 2). Patient-reported symp-
toms at baseline may therefore be a surrogate marker of the 
biological roles in tumor behavior following treatment with 
cetuximab plus chemotherapy.

It is very important to show the difference between pa-
tient- and physician-reported outcomes at baseline. As a deci-
sion is often made on whether to treat or reduce the dose when 
nonhematologic adverse events (AEs) are NCI-CTCAE grade 

F I G U R E  2  The Kaplan-Meier curves 
of OS in combined baseline symptoms 
and treatment response status. Among 
asymptomatic patients with data of 
treatment efficacy (n = 77), 44 and 33 were 
treatment responders and nonresponder, 
respectively. Among symptomatic patients 
(n = 51), 29 and 22 patients were treatment 
responders and nonresponder, respectively

Asymptomatic nonresponder (n = 33): 2-y OS; 63.0%, HR 0.37 (95% CI; 0.16-0.81)
Symptomatic nonresponder   (n = 22): 2-y OS; 35.9%, reference

Asymptomatic responder (n = 44): 2-y OS; 83.5%, HR 0.11 (95% CI; 0.04-0.30)
Symptomatic responder   (n = 29): 2-y OS; 64.9%, HR 0.35 (95% CI; 0.15-0.80) 
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F I G U R E  3  The Kaplan-Meier curves 
in terms of (A) progression-free survival 
(PFS) and (B) postprogression survival 
(PPS) according to status of baseline 
symptoms in mCRC patients treated with 
cetuximab plus chemotherapy

A B

Symptomatic   (n = 53): mPFS   8.5 m
Asymptomatic (n = 81): mPFS 10.8 m 

HR 1.21 (95% CI; 0.82-1.76, P = .333)

Symptomatic   (n = 51): mPPS 10.2 m
Asymptomatic (n = 81): mPPS 15.9 m 

HR 2.29 (95% CI; 1.25-4.29, P = .008)
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2 or higher in clinical trials, the inclusion criteria included pa-
tients with grade 0 or 1 nonhematologic toxicity at baseline by 
the NCI-CTCAE version 4.0 in this study. Physicians reported 
no patients with clinically significant symptoms at baseline, 
and eight symptoms (nausea/vomiting, fatigue, constipation, 
dyspnea, pain, appetite loss, diarrhea, and insomnia) of the 
EORTC QLQ-C30 questionnaire were classified as grade 0 
according to the NCI-CTCAE version 4.0 for almost all pa-
tients. Nevertheless, 55 of 137 patients (40%) reported “quite 
a bit” or “very much” to at least one of the eight single-item 
symptom questions by the EORTC QLQ-C30. In fact, the 
GHS/QOL scales were statistically higher in the asymptom-
atic patients compared with the symptomatic patients (68.1 
for asymptomatic patients, and 49.1 for symptomatic patients; 
P < .0001, Table 1), and the difference (Δ19 points) was clin-
ically relevant.30 The NCI-CTCAE is generally used to assess 
any abnormal clinical findings temporally associated with the 
use of a medical treatment, but not the cancer itself, by phy-
sicians.41,42 The EORTC QLQ-C30 is used to assess patients’ 
QoL status by patient self-reports, independent of a medical 
treatment. Thus, the NCI-CTCAE and EORTC QLQ-C30 
were intended for different purposes, and the conceptual and 
methodological differences might result in different perspec-
tives reported by patients and physicians at baseline.42 These 
findings may imply that patient-reported symptoms capture 
the global status of patients’ subjective perspectives, physi-
cal health, and tumor burden. As the status of baseline symp-
toms is easily categorized into two groups using the symptom 
questionnaire of the EORTC QLQ-C30, this simple, timely, 
and cost-effective method is useful for assessment of baseline 
symptoms and prognostic estimations in clinical practice.

The main limitation of the present study was the relatively 
small sample size, and part of the statistical analyses were 
deemed unreliable. In some instances, specific symptoms 
were likely to have prognostic value: for example, dyspha-
gia in esophageal cancer,35 loss of appetite in breast cancer 
and in CRC,36,43 and pain in lung cancer and in CRC.34,44 
In addition, mucositis/stomatitis was the most substantial AE 
compromising both QOL and treatment compliance in CRC, 
as reported previously.21 However, it is unclear which symp-
toms had the greatest impact on OS outcomes when treatment 
used cetuximab plus chemotherapy due to the small sample 
size. It is also unclear how differences in racial, physical 
backgrounds, and ethnic affect the perceptions of symptoms, 
since the study focused on the Japanese population. Clinical 
trials usually exclude patients with comorbidities, patients 
with a severe symptom burden, and elderly patients at the 
time of study entry, thus limiting trials to relatively asymp-
tomatic populations. In fact, most patients in our study had 
a good performance status (79.3% for ECOG PS0). Primary 
tumors arising from different sides of the colon (left versus 
right) have different clinical outcomes for anti-EGFR ab plus 
chemotherapy; patients with RAS wild-type and left-sided 

mCRC benefit more from treatment with cetuximab plus 
chemotherapy.7 However, at the time of starting this study, 
the concept of “tumor sidedness for treatment with an-
ti-EGFR ab” had not yet been established in clinical practice. 
Therefore, we had not collected data about location of the pri-
mary tumor in this study. As the presence of symptoms was 
one of the poor prognostic factors independent of treatment 
response for cetuximab plus chemotherapy, in multivariate 
analysis for OS (Table 2), it is possible that baseline symp-
toms may be associated with worse OS even for patients with 
RAS wild-type and left-sided mCRC in treatment with first-
line cetuximab plus chemotherapy. Future studies according 
to tumor location are needed.

Finally, post hoc analysis was performed using prospec-
tive study data and should therefore be considered as hypoth-
esis generation. On the other hand, the main strengths of this 
study include the use of data from a prospectively designed 
study for QOL with a high rate of questionnaire completion 
using the well-established global EORTC QLQ-C30. In ad-
dition, all patients received cetuximab plus chemotherapy, in-
dicating a homogenous population. Future studies are needed 
to confirm the findings of this study.

In conclusion, the routine measurement assessment of pa-
tient-reported symptoms before starting treatment in clinical 
practice may be useful for patients and physicians to make 
more properly informed treatment decisions.
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