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Abstract
Introduction: The SCAN colorectal cancer systemic therapy workgroup aimed to develop 

Singapore Cancer Network (SCAN) clinical practice guidelines for systemic therapy for 
colorectal cancer in Singapore.  Materials and Methods: The workgroup utilised a modifi ed 
ADAPTE process to calibrate high quality international evidence-based clinical practice 
guidelines to our local setting. Results: Five international guidelines were evaluated—those 
developed by the National Comprehensive Cancer Network for colon (2014) and rectal 
(2014) cancer, the European Society of Medical Oncology for advanced (2012) and early 
(2013) cancer and the National Institute of Clinical Excellence (2011). Recommendations 
on systemic therapy in colorectal cancer were produced. Conclusion: These adapted 
guidelines form the SCAN Guidelines 2015 for systemic therapy of colorectal cancer.  
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Introduction
Globally, colorectal cancer (CRC) is the third most 

common cancer with 1 million new cases per year. In 
Singapore, CRC is the most common cancer (8206 new 
cases, 2006 to 2010),1 accounting for 18% and 14% of all 
cancers in males and females respectively. One in 25 male 
and 1 in 35 female Singaporeans will develop CRC in 
their lifetime.2 Adjuvant postoperative systemic therapy is 
recommended for patients with stage III CRC and considered 
for patients with high risk stage II CRC. About half of CRC 
patients develop metastatic disease (either at diagnosis or as 
systemic recurrence after initial early stage CRC). Systemic 
therapy improves quality of life and overall survival (OS) 
in patients with stage IV CRC. 

While several international guidelines for treatment of 
CRC exist, due to unique differences in patient population, 
healthcare structure and reimbursement issues, direct 
application of these international guidelines to the local 
context is oftentimes not possible. Hence, there exists 
a need to develop a set of local Singapore guidelines to 
address this patient population and practice within our 
healthcare context.

The SCAN Guidelines for the Systemic Therapy of CRC
The SCAN Guidelines are clinical practice guidelines 

for systemic treatment of CRC patients. 
These fi rst edition guidelines are intended to serve as 

treatment recommendations by members of this working 
group refl ecting their views on current existing international 
guidelines for the management of CRC. While it hopes to 
harmonise the management of this disease, it is not intended 
to serve as the standard of care or to replace good clinical 
judgment and the individualisation of treatments.

Target Users of the Guidelines
The guidelines will be of interest to oncologists, oncology 

nurse specialists, pharmacists, allied health workers and 
general practitioners involved in the management of patients 
with colorectal cancer. 

Guideline Recommendations/Development
The SCAN Colorectal Cancer Workgroup is made up of  a 

panel of 11 medical oncologists with special interests in the 
management of  CRC. Membership of the workgroup was by 
invitation. The workgroup elected its own chairperson and 
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decided on its own scope. Guideline selection was conducted 
through workgroup consensus. Potential confl icts of interest 
were declared by the International Committee of Medical 
Journal Editors (ICMJE) guidelines. Secretarial support for 
the overall guideline development effort was provided by 
Annals, Academy of  Medicine Singapore. No other fi nancial 
support was obtained. Guideline searching was conducted 
by the section lead with input from the workgroup members. 
The group met once in person, and completed guideline 
development through email communication.

The ADAPTE framework3 was used as a pragmatic 
structure and guidance for calibration of international 
high quality guidelines to the Singapore context. The 
framework involves 3 phases: set-up, adaptation and 
fi nalisation.  During the set-up phase, available resources 
were considered. During the adaptation phase, high quality 
guidelines were selected for evaluation and structured 
approaches developed for guideline evaluation and 
selection. This involved the extraction of data on source 
guideline development, the setting up of mechanisms for 
selecting recommendations and also recognising possible 
dissent amongst panel members. Calibration of guidelines 
to the local context based on available Singapore data 
was encouraged. The fi nalisation phase involved writing, 
external review, stakeholder feedback, and the setting up 
of a mechanism for regular updating. For each individual 
recommendation, agreement was established by a simple 
majority for established international recommendations 
and by a two-third majority for independent local 
recommendations. Dissenting workgroup members were 
invited to include comments for each recommendation. 
International measures of cost-effectiveness for each 
recommendation were obtained where available but not 
used to inform the recommendations.

These guidelines set out to address the 6 main management 
issues which were selected for this topic:
1. Adjuvant systemic chemotherapy in colon cancer
2. Adjuvant systemic chemotherapy in rectal cancer
3. Systemic chemotherapy strategies in patients with 

metastatic CRC
4. First-line systemic chemotherapy in patients with 

metastatic CRC
5. Duration of therapy and maintenance/intermittent 

chemotherapy in patients with metastatic CRC
6. Second- and further-line treatment in patients with 

metastatic CRC

Five international guidelines were selected for review:
• “NCCN Guidelines for  Colon Cancer Version 3.2014” by 

the National Cancer Comprehensive Network (NCCN), 
USA4 

• “NCCN Guidelines for Rectal Cancer Version 3.2014” 
by NCCN, USA5 

• “ESMO Consensus Guidelines for Management of 
Patients with Colon and Rectal Cancer. A Personalized 
Approach to Clinical Decision Making” by the European 
Society of Medical Oncology (ESMO), 20126

• “Early Colon Cancer: ESMO Clinical Practice 
Guidelines for Diagnosis, Treatment and Follow-up” 
by ESMO, 20137

• “Colorectal Cancer: the Diagnosis and Management of 
Colorectal Cancer” by the National Institute of Health 
and Clinical excellence (NICE, UK), 20118

These guidelines will be reviewed or updated every 2 
years. If there are signifi cant new developments that impact 
the management of CRC, it will be reviewed earlier.

1.  Adjuvant Systemic Chemotherapy for Colon Cancer
Choices for adjuvant therapy for patients with resected, 

non-metastatic colon cancer depend on the stage of disease.
Patients with stage I disease do not require any adjuvant 
therapy. Patients with low risk stage II disease can be 
enrolled in a clinical trial, observed without adjuvant therapy, 
or considered for capecitabine or 5-FU/leucovorin (LV). 
The addition of oxaliplatin to 5-FU-based therapy is not 
considered appropriate adjuvant therapy in patients with 
stage II disease without high risk features. 

Patients with high risk stage II disease, defi ned as those 
with poor prognostic features, including T4 tumours (stage 
IIB/IIC), poorly differentiated histology (exclusive of those 
cancers that are MSI-high [MSI-H]), lymphovascular 
invasion, perineural invasion (PNI), bowel obstruction, 
lesions with localised perforation or close, indeterminate, or 
positive margins, or inadequately sampled nodes (<12 lymph 
nodes) can be considered for adjuvant chemotherapy with 
5-FU/LV, capecitabine, FOLFOX, capecitabine/oxaliplatin 
(CapeOx), or bolus 5-FU/LV/oxaliplatin (FLOX). 
Observation without adjuvant therapy is also an option in 
this population. The benefi t from adjuvant chemotherapy 
for stage II patients is a modest but signifi cant survival 
benefi t (83.6% vs 80% 5-year mortality, relative risk of 
death, 0.82; 95% CI, 0.70 to 0.95; P = 0.008).

Microsatellite instability (MSI) is a marker of a more 
favourable outcome. The panel recommends that mismatch 
repair (MMR) testing be considered to assist decision- 
making in patients with stage II disease. 

For patients with stage III disease, the panel recommends 
6 months of adjuvant chemotherapy after primary surgical 
treatment. The treatment options are FOLFOX (preferred) 
or CapeOx (preferred) FLOX or single-agent capecitabine 
or 5-FU/LV in patients for whom oxaliplatin therapy is 
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believed to be inappropriate. The addition of oxaliplatin to 
5-FU/LV conferred an OS benefi t compared to 5-FU/LV 
alone at the 6-year follow-up update (72.9% and 68.7%, 
respectively (HR = 0.80; 95% CI, 0.65 to 0.97; P = 0.023). 
CapeOx showed an improved 3-year disease-free survival 
(DFS) rate compared with 5-FU/LV (70.9% vs 66.5%, HR 
= 0.80; 95% CI, 0.69 to 0.93; P = 0.0045).9

Overall, the benefi t and toxicities of 5-FU-based adjuvant 
therapy seem to be similar in older and younger patients. In 
contrast, the panel cautions that a benefi t for the addition of 
oxaliplatin to 5-FU/LV in patients aged 70 years and older 
has not been proven in stage II or stage III colon cancer. 
Individualised assessment will assist in decision-making 
for older patients with CRC. 

The panel recommends against the use of bevacizumab, 
cetuximab, panitumumab, or irinotecan in adjuvant therapy 
for non-metastatic disease.

Recommendations for Adjuvant Systemic Chemotherapy 
in Colon Cancer

The workgroup members unanimously support the general 
adoption of the NCCN guidelines.

The workgroup members unanimously support the 
following statements as modifi cations to the NCCN 
guidelines: 

The lack of convincing benefi t of adjuvant therapy in 
stage II colon cancer without any poor prognostic features 
supports observation alone as the preferred option for the 
majority of low risk stage II colon cancer patients. The 
QUASAR trial showed a modest but signifi cant survival 
benefi t for patients treated with 5-FU/LV compared to 
observation (83.6% vs 80% 5-year mortality, relative risk of 
death, 0.82; 95% CI, 0.70 to 0.95; P = 0.008). However, the 
trial also included more than 60% of patients who had <12 
lymph nodes sampled, and may refl ect patients with higher 
risk features.9 Pooled analysis from SEER databases and 
meta-analysis showed that OS benefi t from chemotherapy 
was statistically signifi cant for stage III patients but not for 
(unselected) stage II.10,11 However, it can be considered if 
at least 1 high risk clinical feature is present. 

The MOSAIC trial did not show a benefi t of the addition 
of oxaliplatin to 5-FU/LV (FOLFOX) for patients with stage 
II disease, both for DFS and OS, despite accounting for such 
patients with high risk features as described above (HR = 
0.72; 95% CI, 0.50 to 1.02; P = 0.063 and HR = 0.91; 95% 
CI, 0.61 to 1.36; P  =  0.648, respectively).12  The 5-year DFS 
rate was 82.3% for FOLFOX vs 74.6% for 5-FU/LV, while 
the 6-year OS rate was 85% versus 83.3%. Similar results 
were seen in the C-07 study comparing FLOX to 5-FU/LV13 

(absolute benefi t of 2% for 5-year DFS and 0.1% for OS, 
both statistically not signifi cant). Given the potential risk of 

long-term peripheral neuropathy among other side effects 
and the lack of evidence, the routine addition of oxaliplatin 
to 5-FU/LV is not advised in the adjuvant treatment of most 
patients with stage II colon cancers. 

The effi cacy and safety data of randomised trials 
comparing either FOLFOX or CapeOx to 5-FU-based 
regimens are more convincing compared to randomised 
trials comparing FLOX to 5-FU-based regimens. In general, 
FLOX should not be considered a regimen of choice. 

2.  Adjuvant Systemic Chemotherapy in Rectal Cancer
Neoadjuvant/adjuvant therapy of clinical stage II (T3-4, 

node-negative disease with tumour penetration through the 
muscle wall) or stage III (node positive disease without 
distant metastasis) rectal cancer often includes locoregional 
treatment due to the relatively high risk of locoregional 
recurrence. A total of approximately 6 months of 5-FU-
based perioperative treatment is preferred. Preoperative 
chemoradiotherapy showed fewer local recurrences (relative 
risk, 0.46; 95% CI 0.26 to 0.82; from 6% to 13%) and less 
acute and late toxicities.

Patients, with resected stage II or III rectal cancer, who have 
not received preoperative radiotherapy should be offered 
postoperative therapy with concurrent chemoradiotherapy 
in addition to fl uoropyrimidine-based chemotherapy. It 
is recommended that the total duration for perioperative 
therapy be approximately 6 months.  

Although acknowledging that few studies have evaluated 
the effect of adjuvant chemotherapy in patients with 
rectal cancer, and that its role is not well defi ned, NCCN 
recommends adjuvant chemotherapy for all patients with 
stage II/III rectal cancer following neoadjuvant chemo-RT/
surgery regardless of the surgical pathology results (e.g. 
NCCN recommends that most patients should receive 
postoperative chemotherapy even following an apparent 
complete response (CR)).

The role and optimal duration of treatment with adjuvant 
oxaliplatin in addition to 5-FU in rectal cancer is still 
unclear. Oxaliplatin may be added to 5-FU as adjuvant 
therapy. Most of the support for addition of oxaliplatin 
to 5-FU as adjuvant chemotherapy in rectal cancer is an 
extrapolation from the data available for colon cancer. The 
use of a shorter course of adjuvant oxaliplatin in addition 
to 5-FU in rectal cancer (i.e. ~ 4 months) is justifi ed when 
preoperative chemo-RT is administered.

The panel recommends against the use of bevacizumab, 
cetuximab, panitumumab, or irinotecan in adjuvant therapy 
for non-metastatic disease.

Recommendations for Adjuvant Systemic Chemotherapy 
in Rectal Cancer
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The workgroup members unanimously support the general 
adoption of the NCCN guidelines.

The workgroup members unanimously support the 
following statements as modifi cations to the NCCN 
guidelines: 

Evidence for the role of adjuvant 5-FU and oxaliplatin in 
rectal cancer is limited and at times confl icting, nevertheless 
till more defi nitive data emerges, adoption of the NCCN 
guidelines is prudent. 

The role of adjuvant therapy in patients with pT3N0 rectal 
cancer following upfront surgery remains contentious. 

3.  Systemic Chemotherapy Strategies in Patients with 
Metastatic CRC

Our panel proposes to adopt the ESMO guidelines as 
a pragmatic guideline for systemic therapy in metastatic 
colorectal cancer. The key recommendations are listed 
below. Patients can be divided into treatment groups. 
Systemic treatment recommendations are listed based on 
these groups: 
Group 0: Upfront R0 resectable liver ± lung metastases.
Group 1: Potentially resectable metastatic disease after 
systemic treatment.
Group 2: Non-resectable, intermediate intensive treatment 
(e.g. extensive disease, tumour-related symptoms). 
Group 3: Non-intensive/sequential treatment. 

Upfront R0 Resectable Liver ± Lung Metastases (Group 0)
When patients undergo upfront resection of metastases 

(including primary resection in cases of synchronous 
presentation), postoperative adjuvant FOLFOX for 6 months 
could be considered. Postoperative chemotherapy with 
FOLFOX for 6 months is generally recommended. However, 
adjuvant 5-FU has not shown signifi cant benefi t in 2 small 
randomised trials and no data is available for FOLFOX. 
The use of FOLFOX in this situation is supported only by 
the indirect evidence with regard to the potential value of 
FOLFOX in the perioperative situation.

Upfront resection of metastases followed by adjuvant 
systemic chemotherapy may be a preferred option in 
good prognosis patients with a single small (<2 cm) liver 
metastasis since this lesion may not remain visible during 
surgery if responding well to chemotherapy.

For initially R0 resectable metastatic disease, perioperative 
chemotherapy is another option. In this situation 3 months 
pre and  postoperative FOLFOX should be applied analogous 
to the EORTC 40983 trial.14

Achieving CR to chemotherapy is of major prognostic 
importance for liver metastases but should be avoided in 

order to enable resection (before complete disappearance). 
Therefore, close  follow-up with imaging and  multi-
disciplinary discussion is mandatory. If an anatomical 
resection can be performed, CR is not a major problem, 
because resection will be based on initial sites of liver 
metastases. In case of  CR on  CT and no option for 
anatomical resection, different imaging methods might be 
used (MRI, PET scan, contrast-enhanced ultrasound) or 
resection might be delayed until relapse occurs.

Potentially Resectable Metastatic Disease after 
Chemotherapy (Group 1)

Although never prospectively proven, it seems evident, 
that the achievement of a disease-free status after downsizing 
by induction chemotherapy or enabling secondary surgery is 
the only means of giving the potential of long-term survival 
or cure in an otherwise incurable/palliative situation. For 
this aim, the most active induction chemotherapy which is 
able to induce downsizing as much as possible in as many 
patients as possible should be selected upfront.

If metastases become resectable, surgery for the metastases 
(and the primary) should be performed, followed by 
postoperative continuation of the same regimen for a total 
of 6 months of systemic therapy (including preoperative). 
If metastases remain unresectable, treatment should be 
continued or switched, depending on quality of response.

Never (Unlikely) Resectable Metastatic Disease (Group 
2/3) and Group 1 Patients Not Becoming Resectable

Multiple factors should be considered in determining 
appropriate frontline chemotherapy in patients with 
metastatic CRC.

Tumour Biology-related Factors
•     Localisation and extent: Liver- or lung-only metastases 

versus multiple sites; potentially R0-resectable lesions 
after induction chemotherapy and suffi cient downsizing 
versus massive disease extension; imminent relevant 
tumour symptoms should be considered.

•    Growth dynamics: Aggressive versus indolent growth.
•    Asymptomatic versus symptomatic disease: Possibility 

that patient may not be fi t/able to receive    second-line 
therapy following ineffective fi rst-line therapy. 

•  Prognostic molecular or biochemical markers (e.g.    
BRAF mutation).

Patient-related Factors
•   Biological age.
•   Comorbidity.
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•   Physical capacity to tolerate more intensive treatment.
•      Eligibility for potential secondary resection of  liver/lung.
•  Psychological capacity/willingness to undergo more 

intensive treatment.

Treatment Factors 
•   Potential to induce maximal regression of metastases 

size/number.
•    Drug effi cacy/toxicity profi le of chemotherapy.
•    Potential to prolong progression-free survival 
     (PFS) or OS.
•    Toxicity profi le.
•    Drug sensitivity/predictive biomarkers.
•    Drug availability and cost.

For Group 2 patients, where there is signifi cant disease 
bulk or treatment-related symptoms, reliable and rapid 
regression of metastases is important. In this situation, an 
escalation strategy (single agent followed by combination) 
might have the risk that the fi rst-line treatment is not 
effective, and switching to more effective second-line 
treatment may not be possible. Therefore, very active 
fi rst-line treatment that has a high likelihood to induce 
metastases regression in a short time seems to be appropriate 
for most of Group 2 patients. It should be noted that there 
may be individual cases whereby surgery becomes feasible 
following exceptional response despite initial assessment of 
unresectability. For the majority of patients, the treatment 
aim is palliative rather than curative. The duration of any 
response, time to progression and OS are also relevant in 
choosing the most optimal regimen.

For Group 3 patients, maximal shrinkage of metastases 
is not the primary treatment aim. Rather, without present 
or imminent symptoms and limited risk for rapid 
deterioration, prevention of tumour progression with 
symptom disappearance and prolongation of life with 
minimal treatment burden is the aim. Therefore, an escalation 
strategy seems to be appropriate, starting with single agent 
or well tolerated 2-drug combination.

Local ICER analyses were not available for all drugs. 
While ICER analyses have been performed by NICE,15,16 
these cannot be  extrapolated due to different costs of 
molecular testing, surgery and infusional therapy. NICE did 
not provide precise estimates for anti vascular endothelial 
growth factor (VEGF) fi rst-line or second-line therapy.

Recommendations for Systemic Chemotherapy 
Strategies in Patients with Metastatic CRC

The workgroup members unanimously support the general 
adoption of the ESMO guidelines.

The workgroup members unanimously support the 
following statements as modifi cations to the ESMO 
guidelines: 

A recent UK study found that addition of cetuximab to 
chemotherapy and surgery for operable colorectal liver 
metastases in KRAS exon 2 wild-type colorectal cancer 
patients results in shorter PFS.17 (PFS at 12 months 60% 
in group receiving chemotherapy plus cetuximab vs 72% 
in group on chemotherapy alone; median PFS 14.1 months 
(95% CI, 11.8 to 15.9) in the group receiving chemotherapy 
with cetuximab compared with 20.5 months (95% CI, 16.8 
to 26.7) in the chemotherapy alone group (HR = 1.48; 95% 
CI, 1.04 to 2.12; P  = 0.030). Cetuximab should be used 
with caution in patients with upfront resectable CRC. 

4.  First-line Systemic Chemotherapy in Patients with 
Metastatic CRC

The selection of the fi rst-line regimen depends on 
the chosen treatment strategy (Table 1). In the absence 
of conclusive comparative data, options in Table 1 
should be regarded as proposals rather than as strong 
recommendations, refl ecting the available options and the 
likelihood of effi cacy with respect to the specifi c treatment 
aim in the different disease groups. They can be modifi ed 
according to individual patients' situations and experience. 
The majority of the proposals are not supported by suffi cient 
randomised data but rather by small trials and retrospective 
subgroup analyses.

For Group 1 patients (Table 1), downsizing by induction 
chemotherapy (conversion therapy) enabling secondary 
surgery is the only means of giving the potential of 
long-term survival or cure in an otherwise incurable/
palliative situation. Data emerging from randomised and 
single-arm trials suggest that the addition of a targeted 
agent (bevacizumab or epidermal growth factor receptor 
(EGFR)-antibody) to a doublet or even to a triplet might 
lead to a higher R0 resection rate in liver limited disease. 
The combination of a chemodoublet with EGFR-antibodies 
has led to high overall response rate (ORR) of 75% to 80% 
of liver metastasis and higher resection rates accordingly 
(although still low in absolute numbers) in patients with 
liver limited unresectable metastatic KRAS wild-type 
CRC. In contrast, the combination of a FU with oxaliplatin 
and bevacizumab has led to a non-signifi cant trend of an 
increased resection rate compared with the chemo-backbone 
alone, although no increase in response rate was shown. 
FOLFOXIRI could be an alternative to FOLFIRI/FOLFOX 
combined with EGFR-antibodies, and is the preferred option 
if targeted drugs, in particular EGFR-antibodies, are not 
available, and in particular for KRAS mutant tumours.

For Group 2 and 3 patients (Table 1), a retrospective 
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pooled analysis revealed a correlation between improved 
survival and the availability of 5-FU/LV, oxaliplatin and 
irinotecan at some point during the course of the disease. 

In Group 3 patients (Table 1), large trials evaluated 
different sequential approaches. Although ORR and PFS 
were improved with upfront combination treatment, OS 

was similar for both approaches with a non-signifi cant 
median difference of  1 month. Comparable results could be 
shown in an elderly and/or frail population in the FOCUS 2 
trial.18  Upfront single-agent fl uoropyrimidine does not have 
a signifi cant negative impact on fi nal outcome, although 
these studies reported a lower OS (<20 months), as would 

Table 1. Systemic Therapy Recommendations in Colorectal Cancer (CRC)

Group KRAS Wild-type Recommendation* KRAS Mutant Recommendation*

FOLFIRI + Cet +++ FOLFOX/XELOX + Bev +++

FOLFOX + Pan/Cet +++ FOLFOXIRI ++(+)†

FOLFOX/XELOX + Bev ++(+) FOLFIRI/XELIRI + Bev ++(+)‡

 1 FOLFOXIRI ++(+)† FOLFOX/XELOX +

FOLFIRI/XELIRI + Bev ++(+)‡ FOLFIRI/XELIRI +

FOLFOX/XELOX + IRIS +

FOLFIRI/XELIRI + - -

IRIS + - -

FOLFIRI + Cet +++ FOLFOX/XELOX + Bev +++

FOLFOX + Pan +++ FOLFIRI/XELIRI + Bev ++(+)‡

FOLFOX/XELOX + Bev +++ FOLFOX/XELOX ++

FOLFIRI/XELIRI + Bev ++(+)‡ FOLFIRI/XELIRI ++

 2 FOLFOXIRI +(+)† FOLFOXIRI ++†

FOLFOX + Cet +(+) IRIS +

FOLFOX/XELOX + - -

FOLFIRI/XELIRI + - -

IRIS + - -

FUFOL/Cape (mono) +++ FUFOL/Cape (mono) +++

FUFOL/Cape + Bev +++ FUFOL/Cape + Bev +++

XELOX/FOLFOX ++ XELOX/FOLFOX ++

FOLFIRI/XELIRI ++ FOLFIRI/XELIRI ++

 3 IRIS + IRIS +

Cet/Pan (mono) (+) Watchful waiting + Selected pts.§

Watchful waiting + Selected pts.§ Triplets (±Bev) + Option for spec.

Triplets (+/−Bev or Cet/

Pan)

+ Option for spec. - Situations||

- Situations|| - -

XELIRI: capecitabine + irinotecan; IRIS: irinotecan + S1
*Consented recommendation; however decision might be modifi ed based on individual objective and subjective parameters.
†FOLFOXIRI: Only 2 (small) phase III trials with contradictory results.
‡No randomised data for FOL (XEL) IRI + Bev.
§Option in case of low tumour burden, asymptomatic, indolent disease: close control until defi nitive progression (not until symptoms).
||Patients who are Group 3 but deserve (and tolerate) more intensive treatment due to specifi c reasons.
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nowadays be expected (>20 months) at least in a patient 
population mainly from Groups 2 and 3. Patient selection 
may well explain these differences.

Watchful waiting can be recommended in patients with 
the following criteria: low tumour burden, but not eligible 
for secondary resection, indolent disease, asymptomatic, 
patient is fully informed and agrees to this approach, and 
the patient is monitored frequently. It should be noted that 
the 3 pivotal trials from the 5-FU-only era have confl icting 
outcomes.

Recommendations for First-line Systemic Chemotherapy 
in Patients with Metastatic CRC

The workgroup members unanimously support the general 
adoption of the ESMO guidelines.

The workgroup members unanimously support the 
following statements as modifi cations to the ESMO 
guidelines: 

Recent data has demonstrated that anti-EGFR therapy 
should be reserved for patients wildtype for KRAS and 
NRAS (exons 2, 3 and 4). Testing of KRAS and NRAS 
mutational status should be performed for patients for 
whom anti-EGFR therapy is considered. Anti-EGFR 
therapy should not be used in patients whose tumours are 
found to have mutation in KRAS or NRAS. In addition, 
the aggregate data from randomised trials suggests that 
anti-EGFR therapy added to either FOLFIRI or FOLFOX 
is effi cacious and can confer a DFS and/or OS advantage 
in RAS wild-type metastatic CRC. 

Whilst FOLFOXIRI may be considered in selected Group 
1 patients, it should be balanced against the elevated risk 
of substantial toxicity.

5.  Duration of Therapy and Maintenance/Intermittent 
Chemotherapy in Patients with Metastatic CRC

The treatment duration is dependent on the treatment 
aim. If the intention of treatment is potential conversion to 
resectability, induction chemotherapy should be continued 
until potential resectability might be achieved, ideally at 
least for 3 to 4 months, with fi rst evaluation after 6 to 8 
weeks, to evaluate whether the chosen regimen is active 
at all, and if resectability is still not achieved, for up to 6 
and 8 months. Further treatment (>8 months) with the same 
regimen is not recommended, since it is unlikely that by 
continuation of the same treatment, resectability will be 
achieved. At this point and, in case of insuffi cient response 
within 3 to 4 months (again judged by the multidisciplinary 
team (MDT)), a switch to alternative chemotherapy could 
be considered. Cumulative liver toxicity with the risk of 
perioperative morbidity/mortality and delayed recovery 

after liver resection will be increased by prolonged treatment 
duration. However, the potential toxicity of the treatment 
should be balanced with the potential benefi ts of achieving 
a resectable status.

For Group 2 and 3 patients, in clinical trials, the median 
treatment duration is only 6 months indicating that in many 
patients (~60% to 70%) treatment is stopped not because 
of progression but because of other reasons. Re-induction 
with the same treatment regimen is recommended in cases 
whereby treatment was discontinued in the absence of 
cancer progression. Drug-specifi c toxicity must be taken 
into account when deciding to re-induce treatment. For 
example, in case of oxaliplatin limiting toxicity second-
line treatment must be started since oxaliplatin might not 
be applicable any more.

Treatment break is appropriate in a subset of patients. 
This requires careful patient selection and close monitoring 
for disease progression. In patients with aggressive disease 
and poor prognostic features, survival may be impaired 
if fi rst-line combination treatment with all drugs is not 
given continuously until progression. In all other patients, 
induction chemotherapy (without oxaliplatin) might be 
stopped after 3 to 4 months until progression; in case of 
progression, the same treatment should be reinstituted if 
feasible (“stop go”). However, if complete discontinuation 
of induction chemotherapy is chosen, accurate selection 
of patients and close monitoring for progression (rather 
than waiting until progression is clinically evident through 
symptoms) is strongly recommended.

An alternative to “stop and go” is the preplanned treatment 
intervals and break duration (“intermittent treatment”) of 
1 or all drugs resulting in comparable overall outcome in 
comparison to treatment until progression. However, the 2 
approaches, intermittent and “stop and go”, have not been 
prospectively compared yet.

The role of maintenance therapy in bevacizumab and 
anti-EGFR inhibitors was not established as of  2012, when 
the ESMO guidelines were developed.

Recommendations for Duration of Therapy and 
Maintenance/Intermittent Chemotherapy in Patients 
with Metastatic CRC

The workgroup members unanimously support the general 
adoption of the ESMO guidelines. The workgroup members 
support the following statements as modifi cations to the 
ESMO guidelines: 

Maintenance bevacizumab/capecitabine may lead to a 
modest PFS benefi t in metastatic CRC.19 Two workgroup 
members felt that maintenance bevacizumab/capecitabine’s 
benefit came after bevacizumab/capecitabine and 
oxaliplatin, a regimen which in itself is not convincingly 
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better than capecitabine/oxaliplatin although widely 
practised. 

There is limited data (COIN-B)20 on the role of intermittent 
or maintenance scheduling of anti-EGFR inhibitors.

6.  Second- and Further-line Treatment in Patients with 
Metastatic CRC

Second-line is defi ned as when the fi rst-line chemotherapy 
backbone has to be changed. The general sequence is either 
FU/oxaliplatin followed by FU/irinotecan or the reverse 
sequence, which yields similar results in terms of OS.

5-FU can and should be used again in second- and further-
lines, despite proven resistance to fi rst-line combination. 
Continuation of bevacizumab with changed chemotherapy 
backbone in second-line increases OS after progression 
with fi rst-line bevacizumab and chemotherapy [ML18147 
study: OS at 12 months 48% vs 42% in bevacizumab plus 
chemotherapy group vs chemotherapy alone] (ML18147 
study: median OS in the bevacizumab plus chemotherapy 
group was 11.2 months (95% CI, 10.4 to 12.2) vs 9.8 months 
(8.9 to 10.7) for chemotherapy (HR = 0.81; 95% CI, 0.69 
to 0.94;  P  = 0.0062)). 5-FU and bevacizumab could be 
continued throughout fi rst- and second-line treatment, 
and solely irinotecan and oxaliplatin will be exchanged 
by each other. 

For EGFR antibodies, there is no clear data on the effi cacy 
of continuing EGFR antibodies beyond progression.  After 
FOLFOX combination chemotherapy (with or without 
bevacizumab), afl ibercept and bevacizumab in combination 
with FOLFIRI are active with increase in PFS and OS.

Second-line FOLFOX and bevacizumab is superior in 
terms of ORR, PFS and OS compared with FOLFOX after 
failure of FU/irinotecan. (E3200: OS at 12 months 58% 
vs 45% in group receiving bevacizumab in combination 
with FOLFOX4 vs those treated with FOLFOX4 alone; 
bevacizumab in combination with FOLFOX4 had a median 
survival of 12.9 months compared with 10.8 months for those 
treated with FOLFOX4 alone; HR = 0.75; P = 0.0011.))

Second-line treatment with afl ibercept plus FOLFIRI 
is superior in terms of response rate (RR), PFS and OS 
compared with FOLFIRI after failure of  FOLFOX. (Velour 
study: OS at 12 months 50% vs 44% in alibercept plus 
FOLFIRI vs placebo plus FOLFIRI.) 

(Velour study: median OS with afl ibercept + FOLFIRI vs 
placebo + FOLFIRI 13.50 vs 12.06 months, HR = 0.817; P 
= 0.0032. Two-year survival rate, 28% vs 18.7%.) 

For KRAS wild-type patients not previously treated 
with anti-EGFR antibodies, cetuximab with or without 
irinotecan and panitumumab with or without FOLFIRI 
are possible options.

In patients refractory to FU, oxaliplatin, irinotecan, anti-
EGFR antibodies (only KRAS wild-type), bevacizumab, 
and regorafenib, treatment with fl uoropyrimidines and 
mitomycin or reintroduction of oxaliplatin (and irinotecan) 
results in very limited improvement in some patients treated 
last-line. However, despite poor data, these treatment 
strategies may be appropriate in selected patients. 

Last-line salvage treatment with regorafenib is superior to 
placebo in terms of  OS. (CORRECT: OS at 12 months: ~25% 
in both arms, OS at 6 months 52% vs 48% in regorafenib 
group vs placebo group.)

(CORRECT: HR for OS was 0.77 for regorafenib vs 
placebo); 95% CI, 0.64 to 0.94; P  =  0.0052; median OS was 
6.4 months in the regorafenib group and 5.0 in the placebo 
group. The OS rate was 80.3% in the regorafenib group and 
72.7% in the placebo group at 3 months, 52.5% and 43.5%, 
respectively, at 6 months, 38.2% and 30.8%, respectively, at 
9 months, and 24.3% and 24.0%, respectively, at 12 months.

Recommendations for Second- and Further-line 
Treatment in Patients with Metastatic CRC 

The workgroup members unanimously support the 
general adoption of the ESMO guidelines. The workgroup 
members unanimously support the following statement as 
modifi cation to the ESMO guidelines: 

Recent data has demonstrated that anti-EGFR therapy 
should be reserved for patients wild-type for KRAS and 
NRAS (exons 2, 3 and 4). Testing of KRAS and NRAS 
mutational status should be performed for patients for 
whom anti-EGFR therapy is considered. Anti-EGFR therapy 
should not be used in patients whose tumour is found to 
have a mutation in KRAS or NRAS.
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