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Abstract
Purpose The purpose of this study was to determine whether
patients diagnosed with colorectal cancer and synchronous
unresectable metastases (stage IV) can benefit from resection
of the primary tumor in terms of an improvement in cancer-
specific survival.
Methods Stage IV colorectal cancer patients are eligible for
inclusion in a randomized multicenter study carried out in 22
hospitals throughout Spain. Exclusion criteria are rectal tu-
mors below 12 cm from the anal verge or locally advanced
tumors, multiple bone or central nervous system metastases,
and history of another primary cancer. The parallel design of
the trial includes an arm of systemic chemotherapy alone ver-
sus an arm of resection of the primary tumor plus systemic
chemotherapy after surgery. The primary endpoint of the
study is cancer-specific survival that is assessed with a mini-
mum follow-up of 24 months. Secondary endpoints are post-
operative morbidity and mortality associated with resection of
the primary tumor, complications and need of surgery in pa-
tients treated with systemic chemotherapy only, safety of sys-
temic chemotherapy in both treatment strategies, and quality
of life.

Conclusions Confirmation of a survival benefit of surgical
resection of the primary tumor in stage IV colorectal cancer
patients not amenable to curative therapy is very relevant from
a clinical and societal perspective, particularly considering the
increase in the incidence and prevalence of colorectal cancer
in developed countries.

ClinicalTrials.gov Identifier: NCT02015923.
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Background

Resection of the primary tumor in asymptomatic patients with
colorectal cancer (CRC) and synchronous unresectable metas-
tases was a common procedure until the 1990s even though
scientific evidence of its benefit was scarce. The purpose of
resection was to control the possible complications due to the
primary tumor, which occurred in approximately 20% of pa-
tients [1]. However, after the introduction of new chemother-
apeutic agents resulting in an improvement in global survival
of stage IV CRC patients, data reported in the literature and
scientific societies including the American Cancer Society
recommend treating these patients with chemotherapy only,
reserving surgery for patients with symptoms derived from
the primary tumor or at risk of intestinal obstruction [2].
This change in the management strategy of CRC patients with
unresectable metastases is based on the beneficial effects of
chemotherapy not only on the metastatic disease but also on
the primary tumor [3, 4]. It has been shown that the rate of
primary tumor-related complications is reduced by 7%. Also,
the benefits on survival are remarkable when survival rates of
patients treated with modern chemotherapy combination
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regimens are compared with those of patients treated in the
past decades when only fluorouracil was available [5–7].

Recent evidence points towards an improvement in prog-
nosis associated with resection of the primary tumor before
starting systemic chemotherapy in patients with stage IV CRC
and a good performance status [8, 9]. By contrast, other au-
thors argue that benefits of primary tumor resection on overall
survival have not been convincingly demonstrated and, fur-
thermore, that morbimortality related to tumor resection
should be avoided, because it could delay the start of chemo-
therapy and therefore have a negative effect on survival [4,
10–12]. In fact, different studies have reported a longer mean
survival in patients undergoing resection of the primary tumor
versus no resection [8, 9, 13, 14]. These data, however, have
been obtained from non-randomized retrospective case series
studies, and it is possible that patients treated surgically had a
better performance status or relatively small tumor burden.
Other studies have also found a higher toxicity of chemother-
apy in patients without resection when compared to patients
who had resection of the primary tumor [8, 9].

Recently, the Dutch Colorectal Cancer Group published a
study [14] evaluating the prognostic value of primary tumor
resection as the first-line treatment in a retrospective review of
the CAIRO and CAIRO2 phase 3 randomized clinical trial
[15, 16]. The results showed a median survival rate of
13 months for the non-resection group versus 22–24 months
in the resection group. These patients had not been random-
ized before excision of the primary tumor, and therefore, it can
be questioned that the patients might not be comparable due to
heterogeneity. Our group has observed that the 2-year survival
rate for patients with intestinal obstruction due to stage IV
CRC with unresectable metastasis who underwent resection
of the primary tumor was better than patients without resection
(39.3 vs. 10%) [17].

Other research groups have attempted to resolve this dilem-
ma formulating different hypotheses. The National Surgical
Adjuvant Breast and Bowel Project C-10 (NSABP C-10) hy-
pothesized specifically if the addition of bevacizumab to stan-
dard FOLFOX regimen increased the number of complica-
tions in patients with stage IV CRC without resection of the
primary tumor [18]. The results showed that only 14% of
patients presented major complications (e.g., obstruction, per-
foration, hemorrhage), and the authors concluded that non-
resection of the primary tumor resulted in an acceptable rate
of complications. Furthermore, they highlighted that survival
was not compromised by leaving the primary tumor Bin situ.^
More recently, a clinical trial carried out at University College
London Hospitals has been completed but results are still un-
published [19]. The primary objective of the trial was to assess
whether overall survival in patients with asymptomatic stage
IV CRC with unresectable metastasis is higher in patients
treated with chemotherapy alone or with resection of the pri-
mary tumor plus chemotherapy (ClinicalTrials.gov identifier:

NCT01086618). The effectiveness of resection of primary
tumor in patients with stage IV CRC is currently a focus of
great interest, and various clinical trials are underway.

Due to the lack of homogeneity of the groups compared or
to the design limitations of previous studies, the dilemma and
the debate are still open: Do patients benefit from the resection
of the primary tumor in asymptomatic stage IV CRC with
unresectable metastasis with regard to survival or quality of
life, or is there no benefit?

The experience of the research group that includes
Excellence Centers in Colorectal Surgery at the Spanish na-
tional level allows us to develop the present project.
Considering the increase in incidence and prevalence of colo-
rectal cancer and the important percentage of patients that are
diagnosed at stage IV with unresectable metastases, the an-
swer to the study question proposed seems very relevant. It
could add evidence to a controversial area with a high impact
from both clinical and societal perspectives.

Methods/design

This is a multicenter, parallel group, randomized trial. Eligible
participants are randomized in a 1:1 allocation ratio to one of
two arms: an intervention arm, in which the participants un-
dergo surgical resection of the primary tumor before systemic
chemotherapy, and a control arm, in which they receive sys-
temic chemotherapy only.

Hypothesis and objectives

The conceptual hypothesis established is as follows: surgical
resection of the primary tumor in patients with stage IV CRC
with synchronous unresectable metastases can improve
cancer-specific survival at 2 years as compared with treatment
with systemic chemotherapy only without removal of the pri-
mary colorectal tumor. The operative hypothesis states that
surgical resection of the primary tumor in patients with stage
IV CRC with synchronous unresectable metastases will be
associated with a 14% increase in 2-year cancer-specific sur-
vival rate in comparison to patients receiving systemic che-
motherapy without primary tumor resection (2-year cancer-
specific survival 34 vs. 20%).

Themain objective of the study is to assess the impact on 2-
year cancer-specific survival of two different strategies for the
treatment of patients with stage IV CRC with unresectable
metastases: resection of the primary tumor followed by sys-
temic chemotherapy versus systemic chemotherapy alone
without resection of the primary tumor. Secondary objectives
include the following: (1) to assess the impact of the two
different strategies for the treatment of patients with stage IV
CRCwith unresectablemetastases on the quality of life and on
the overall survival rate; (2) to report postoperative morbidity
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in patients assigned to the arm of surgical resection of the
primary tumor; (3) to report complications and the need for
surgery in patients assigned to the arm of systemic chemother-
apy only; (4) to report systemic chemotherapy-related compli-
cations, including short- and medium-term toxicity; and (5) to
assess overall survival and to identify prognostic factors for
survival.

Study setting and participants

Patients will be recruited at 22 Colorectal Surgery Units and
Medical Oncology Departments of acute-care tertiary hospi-
tals and oncology centers throughout Spain. All institutions
belong to the Spanish Public Health Care System.

Inclusion criteria

Eligible participants include (i) age ≥18 years; (ii) adenocar-
cinoma of the colon or rectum above 12 cm from the anal
verge with histopathologic confirmation and radiologically
resectable tumors assessed by computed tomography (CT)
scan or magnetic resonance imaging (MRI) studies; (iii) ra-
diological confirmation of synchronous unresectable metasta-
ses; (iv) absence of peritoneal carcinomatosis or central ner-
vous system (CNS) or bone metastasis; (v) Eastern
Cooperative Oncology Group (ECOG) performance status
≤2; (vi) absence of primary tumor-related complications re-
quiring emergency surgery except for intestinal obstruction
amenable to treatment using a self-expanding endoluminal
stent; (vii) no contraindications for systemic chemotherapy
with a leukocyte count ≥4.0 × 109/L, platelet count
≥100 × 109/L, renal clearance ≥50 mL/min, serum bilirubin
<35 μmol/L, and clinically acceptable serum hemoglobin
levels; (viii) not pregnant or breastfeeding; (ix) possibility of
follow-up; and (x) signed informed consent.

Exclusion criteria

Patients with (i) rectal tumors below 12 cm from the anal
verge or locally advanced tumors invading blood vessels,
nerves, or bone; (ii) multiple bone or CNS metastases; (iii)
other neoplastic disease in the 5 previous years, except squa-
mous or basal cell skin carcinoma or cervical Bin situ^ carci-
noma; (iv) significant heart disease (chronic congestive heart
failure, symptomatic coronary disease) or myocardial infarc-
tion in the previous 6 months; (v) peripheral neuropathy; and
(vi) patients who do not give informed consent will not be
eligible to participate in the study.

Informed consent and legal considerations

The trial is conducted in accordance with the Declaration of
Helsinki (7th revision) and the Spanish laws and regulations

for biomedical research, with authorization from the Spanish
Agency for Medicines and Medical Devices (Agencia
Española del Medicamentos y Productos Sanitarios,
AMPES). The trial protocol, patient information, and in-
formed consent sheets have been approved by the competent
Ethics Committees of all participating trial centers. The trial
has been registered at the ClinicalTrials.gov database
(NCT02015923; https://clinicaltrials.gov).

All eligible patients will individually be given an initial
verbal description of the proposed study, and interested
individuals will then be presented a written informed con-
sent form. A signature will be obtained from all those
who consent to participate by one of the investigators or
a representative at each study center. During the trial,
patients will be identified solely by an individual identi-
fication code. Trial findings will be stored in accordance
with Spanish data protection law (Law 15/1999 on the
protection of personal data) and will be handled in
strictest confidence. For protection of these data, organi-
zational procedures are implemented to prevent distribu-
tion of data to unauthorized people.

Trial interventions

Surgical resection of the primary tumor before systemic
chemotherapy

Patients in the experimental arm will undergo complete resec-
tion of the primary tumor performed according to standard
surgical techniques at the discretion of the executing surgeon,
with achievement of a curative resection (R0 resection) prior
to receiving systemic chemotherapy. Surgery has to be per-
formed within 2 weeks after randomization. Systemic chemo-
therapy should be started after the patient’s discharge from the
hospital following recommended regimens at each center.
There is no predefined protocol of systemic chemotherapy.

Control arm: systemic chemotherapy without resection
of the primary tumor

Patients in the control arm receive primary systemic chemo-
therapy without previous resection of the primary tumor. The
executing medical oncologist at each center determines pa-
tient’s treatment. There is no predefined protocol of systemic
chemotherapy.

Patients will be withdrawn from the study in two circum-
stances: if requested by the patient or if during treatment, the
patient’s metastatic disease responds according to Response
Evaluation Criteria in Solid Tumors (RECIST) [20]. In these
cases, treatment of metastases will be reevaluated by the CRC
multidisciplinary team.
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Study endpoints

The primary efficacy endpoint is 2-year cancer-specific sur-
vival defined as the time from randomization date to the date
of death due to CRC. Patients who have not died by the end of
follow-up will be censored at their last contact data, as will be
those patients who will be withdrawn from the study for a
reason other than death.

The secondary endpoint was the patient’s quality of life.
Quality of life is measured using questionnaires developed by
the European Organization for Research and Treatment of
Cancer (EORTC), including the EORTC QLQ-C30 instru-
ment and the specific module CR29 [21].

Trial implementation

Each Colorectal Surgery Unit of the participating hospitals
treats between 150 and 300 cases of CRC patients a year, with
a 20% probability of stage IV at initial clinical presentation.
Recruitment period will last 1 year. The selection period will
last a maximum of 21 days after diagnosis. Patients will be
evaluated for eligibility by a multidisciplinary team composed
of different specialists involved in the treatment of CRC. Before
starting any procedure related to the study, written informed
consent will be obtained. After screening for eligibility and
informed consent is obtained, patients are randomized in a 1:1
ratio into the surgical resection plus systemic therapy arm, or
systemic therapy alone (control arm). Patients will be random-
ized using computer-generated random numbers (R program; R
Foundation for Statistical Computing). The patient will be in-
formed of the results of randomization.

To assess patient’s inclusion in the study, the following data
are necessary: medical history; complete physical examination
including body weight, height, and blood pressure; ECOG
performance status score; colonoscopy with tumor biopsy;
thoracoabdominal CT examination with intravenous contrast
and/or MRI of the liver and/or the pelvis; positron emission
tomography-computed tomography (PET-CT) (only in case of
doubt); and laboratory tests including complete blood count,
coagulation tests, liver function tests, renal function tests, and
tumor markers (CAE and CA 19.9). Patients assigned to the
arm of surgical resection of the primary tumor are also evalu-
ated by the anesthesiologist to assess American Society of
Anesthesiologists (ASA) Physical Status classification.

Besides the baseline visit at the time the patient will start
treatment according to random allocation to either study arm,
eight follow-up visits are scheduled at 12, 26, 30, 52, 66, 80,
92, and 104 weeks after the baseline visit. In patients with
favorable clinical or radiological response following the
RECIST criteria [20], the CRC multidisciplinary team will
reevaluate treatment possibilities, and the patient will be with-
drawn from the study.

Sample size

Based on the results from the CAIRO study [14] in which
resection of the primary tumor was a prognostic factor for
survival, with a 2-year survival rate of 34% in the resection
group versus 20% in the non-resection group, it was estimated
that in the arm of tumor resection, the 2-year survival would
increase approximately by 14% (from 20 to 34%). This in-
crease is considered clinically relevant and achievable.
Accepting a type I error of 0.05 and a type II error lower than
0.2 in a two-tailed test, a sample of 157 patients in each study
group will be needed, with a total of 346 patients (173 in each
group) to account for a lost to follow-up rate of 10%.

Statistical analysis

Analysis of the primary efficacy endpoint will be conducted in
the intention-to-treat (ITT) data set, which includes all ran-
domized patients analyzed in the treatment group in which
they are allocated to by randomization. Analysis of the per-
protocol (PP) data set will be performed as a secondary anal-
ysis. The safety analysis will be based on all randomized pa-
tients who will be treated with any of the interventions under
investigation. Frequency and percentages of toxicity will be
reported according to Common Terminology Criteria for
Adverse Events (CTCAE) (version 4.0).

Descriptive methods will be used to present the distribution
of variables in the study groups, with frequencies and percent-
ages with the corresponding 95% confidence interval (CI) for
categorical variables, and mean and standard deviation (SD)
or median and interquartile range (25th–75th percentile) for
quantitative variables. The chi-square test or the Fisher’s exact
probability test will be used for the comparison of categorical
variables, and the Student’s t test or the Mann-Whitney U test
for the comparison of continuous variables according to the
conditions of application (normal or non-normal distribution
of data). For the primary efficacy endpoint, the difference in
the proportion of survivors above 2 years between the study
groups with the 95% CI will be calculated. For the secondary
efficacy endpoint, differences in the mean scores of the quality
of life questionnaires between the study groups at each follow-
up visit will be calculated.

A binary logistic regression model will be adjusted,
considering survival at ≥2 years (yes/no) as the dependent
variable, and statistically significant variables (P < 0.05)
in the bivariate analysis, clinically significant variables,
and possible confounding factors as the independent var-
iables. Cancer-specific and overall survival curves at
2 years will be calculated using the Kaplan-Meier method.
Survival curves are compared with the log-rank test.
Hazard ratios (HR) and 95% CI will be calculated using
a Cox regression analysis.
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Interim analysis

An interim analysis of safety data at 1 year after beginning of
the study is planned. This analysis will include chemotherapy-
related toxicity, morbidity after resection of the primary tumor,
and mortality during treatment, which will be also extended to
other variables considered to be of interest. Statistically sig-
nificant differences in the interim analysis will determine pre-
mature discontinuation of the trial. All analyses will be done
using Statistical Package for the Social Sciences (SPSS Inc.,
Chicago, IL, USA) version 15.0 for Windows.

Discussion

The present clinical trial is designed to provide evidence of the
effectiveness of two treatment approaches in patients with
stage IV CRC with synchronous unresectable metastases (ex-
cluding bone and CNS metastases), that is, systemic chemo-
therapy alone versus resection of the primary tumor followed
by systemic chemotherapy. Despite impressive progress in the
use of chemotherapy with targeted agent and radical surgical
procedures [22], the optimal management of CRC patients
with metastatic disease not amenable to curative surgery, pre-
senting without severe symptoms related to the primary tumor,
remains controversial. It has been recognized that prospective
randomized trials are required to define the oncologic out-
come of resection versus no resection prior to systemic thera-
py in the setting of IVCRC synchronous metastatic disease [8,
9, 23, 24]. Results obtained in the present randomized multi-
center trial together with those of other ongoing trials [25] will
add evidence to clarify the most adequate treatment strategy in
terms of patient-centered benefits and to form a budget per-
spective to the healthcare systems and the society in general.

Stage IV CRC with synchronous unresectable metastasis
disease is a relevant problem with high social impact.
According to the International Agency for Research on
Cancer, in the year 2015 in Spain there will be over 3800
patients with this disease, and therefore, an increasing health
problem due to the increase in survival of these patients already
observed in the last few years may be foreseeable. Scientific
evidence for decisions regarding treatment is currently based on
data provided by a number of retrospective and non-
randomized studies with limited external validity due to bias
in the selection of patients and lack of homogeneous study
groups. Therefore, the benefits obtained by the present random-
ized multicenter study, defining better treatment standards in
this heterogeneous patient population and in which manage-
ment is still controversial, are clinically relevant. In addition,
results of randomized studies are necessary to build solid sci-
entific evidence for the design of systematic reviews, meta-
analyses, and cost-effectiveness studies, as well as to develop
consensus recommendations and clinical practice guidelines.

Conclusion

The present randomizedmulticenter study evaluates the efficacy
of primary tumor resection as compared with no resection in
patients with stage IV CRCwith synchronous unresectable met-
astatic disease. These patients do not suffer from local symp-
toms of the primary tumor. Results of this trial will contribute to
define whether surgical removal of the primary tumor before
systemic therapy is a better treatment strategy for these patients,
and will help to optimize the management of CRC patients who
are not amenable to any treatment modality with curative intent.
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