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Metastatic colorectal cancer-prolonging overall survival with

targeted therapies
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Abstract

in this article.

This review provides an updated overview of the management of metastatic colorectal cancer (CRC).With widespread application
of personalized therapy based on specific patient and tumor characteristics, this will enable the oncologists to optimize overall
survival while maintaining quality of life.The role of k-ras and braf testing in helping select systemic therapy that includes cetuximab
or bevacizumab is clarified. Current management of metastatic CRC is based on careful attention to these finer points, explained
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Introduction

Colorectal cancer (CRC) remains a major public health
problem in most developed countries. A global incidence
of approximately 1.2 million was reported in 2008.[" Males
and females appear to be equally affected, but there are
marked geographical differences, the disease being more
common in the Western world and less frequent in Asia
and Africa.” Despite a decreased incidence of CRC since
the mid-1980s, this disease continues to rank as the third
most common cancer in incidence and cancer-related death
in the United States. CRC is the third most common form
of cancer in men and the second most common form
of cancer in women in Europe, but it ranks second in
frequency of deaths in both men and women.?

Within Asia, the incidence rates of CRC vary widely and
are uniformly low in all south Asian countries and high in
all developed Asian countries. As per currently available
data, the incidence rates for CRC in India for males
and females are 4.3 per 1,00,000 population and 3.4 per
1,00,000 population, respectively.”! While the incidence rate
of CRC in native Indians has been rising slowly over many
decades, the incidence of CRC in immigrant Indians living
in the UK and USA has risen rapidly. The absolute burden
of CRC has also increased in India during last 3 decades.
For example, during a 32-year period (1941-1972),
555 cases of CRC were recorded at the Tata Memorial
Hospital, Mumbai. In contrast, a total of 560 cases of CRC
were treated at the same institution in 2006 alone.!!
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Mortality from CRC has reduced over the past decade due
to earlier diagnosis through excellent screening techniques,
implementation of clinical practice guidelines for
systematising cancer care, increased patient awareness and,
particularly, better treatment modalities. Symptoms typically
include rectal bleeding and anemia which are sometimes
associated with weight loss and changes in bowel habits.
Most CRC occurs due to lifestyle and increasing age
with only a minority of cases associated with underlying
genetic disorders. It typically starts in the lining of the
bowel and if left untreated, can grow into the muscle layers
underneath, and then through the bowel wall. Screening is
effective at decreasing the chance of dying from CRC and
is recommended starting at the age of 50 and continuing
until a person is 75 years old. Localized bowel cancer is
usually diagnosed through sigmoidoscopy or colonoscopy.
A significant number of patients present initially with
metastatic disease.!'! About 25% of the patients present
with de novo metastatic colorectal cancer (mCRC). Upto
50% of the patients despite adjuvant treatment after surgery
develop mCRC.1¥ Thus, the real challenge in management
of CRC is mCRC.

Targeted Therapies in Treatment of
mCRC

Chemotherapy is indicated for patients with mCRC;
the therapeutic aim is to prolong survival, control
symptoms, and maintain or improve quality of life.
5-Fluorouracil (5FU), administered systemically with
or without folinic acid (LV), has formed the basis of
first-line treatment regimens for several decades and has
been shown to prolong symptom-free and overall patient
survival and improve quality of life. However, more
chemotherapeutic agents have become available that have
increased response rates, time to disease progression, and
survival in patients with mCRC, such as irinotecan and
oxaliplatin. In practice, these drugs are used as first- and
second-line therapy; although their use increases efficacy
outcome in mCRC, there is still an unmet medical need
for further improvement in therapy in these patients.”? In
addition to chemotherapy, biological agents such as the

179



Dattatreya: Targeted therapy in mCRC

vascular endothelial growth factor (VEGF) monoclonal
antibody (bevacizumab) and epidermal growth factor
receptor (EGFR) monoclonal antibodies (cetuximab and
panitumumab) are components of the armamentarium for
mCRC.

Bevacizumab is a recombinant, humanized monoclonal
antibody against VEGF that is used to inhibit VEGF
function in vascular endothelial cells and thereby
inhibit tumor angiogenesis, upon which solid tumors
depend for growth and metastasis. The addition of
bevacizumab to fluoropyrimidine-based chemotherapy,
with or without irinotecan or oxaliplatin, in both the
first- and second-line treatment of mCRC, significantly
increased median progression-free survival (PFS) or time
to disease progression in most randomized controlled trials.
Bevacizumab was generally, but not always, associated with
a survival advantage; in phase III trials, the increase in
median overall survival (OS) attributable to bevacizumab
was 4.7 months with first-line therapy and 2.1 months with
second-line therapy. In some studies, patients experienced
clinical improvement without an apparent OS benefit.!®
The chemotherapy regimen used was irinotecan with bolus
5FU and LV (IFL), which is now considered as suboptimal
chemotherapy regimen in mCRC.

In a pivotal study, the addition of bevacizumab to
irinotecan as first-line therapy for mCRC was associated
with a significant increase in median OS, PFS, and
duration of response.l’’ A pooled analysis of phase II
studies showed a median survival of 17.9 months in
patients receiving SFU/LV plus bevacizumab compared with
14.6 months with 5FU/LV or irinotecan (P = 0.008).l'%
When bevacizumab was added to oxaliplatin-containing
chemotherapy regimens, a significant improvement in PFS
(9.4 vs. 8.0 months; P = 0.0023), but not OS (21.3 vs.
19.9 months; P = 0.077), was seen.l'!!

Another phase III trial was conducted to compare
chemotherapy combined with bevacizumab versus
chemotherapy alone in the treatment of patients with
mCRC. The patients were treated with LV, 5FU plus
irinotecan, with bevacizumab, or without bevacizumab.
All patients were stage IV with histologically confirmed
adenocarcinoma. The median OS of patients who
received bevacizumab was 22.0 months [95% confidence
interval (CI): 18.1-25.9] and 25.0 months (CI: 18.1-31.9)
for patients without Bevacizumab, however this difference
was not statistically significant (P = 0.1391). Thus, there
was no statistically significant difference in median OS
or in response rates in patients with mCRC treated with
bevacizumab plus a combination therapy and those treated
with the combination only without bevacizumab.!?!

As second-line therapy in patients who had progressed
on a nonbevacizumab-containing regimen, the addition
of bevacizumab to oxaliplatin plus infusional 5FU/
LV (FOLFOX 4) was associated with a significant increase
in OS (12.9 vs. 10.8 months; P = 0.0011).03!
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Recently, a randomized phase III intergroup study
has shown that continuing bevacizumab along with
chemotherapy in second-line patients of mCRC who have
progressed on bevacizumab-containing regimen in the first
line, has shown benefits in OS and PFS.!'"Y With respect
to adverse events associated with bevacizumab, the elderly
may experience an increased risk of stroke and other
arterial events, and the drug is associated with impaired
wound healing and, rarely, gastrointestinal perforation.

NO16966 compared efficacy of oxaliplatin-based
chemotherapy plus bevacizumab or placebo in
1400 patients.!'”) Bevacizumab in combination with
oxaliplatin-based therapy led to a significant prolongation
of PFS. A retrospective analysis of resection rate was
undertaken. In NO16966, a total of 44 out of 699 patients
treated with bevacizumab (6.3%) and 34 out of
701 patients treated with placebo (4.9%) underwent RO
metastasectomy (P = 0.24). There were no statistically
significant differences in resection rates or OS in patients
treated with bevacizumab versus placebo.

Thus, the evolution of therapy for mCRC has undergone a
sea change during the last decade [Table 1]. Initially, with
chemotherapy alone, the median OS was 18.6 months. With
addition of cetuximab it improved to around 19.9 months
in unselected populations. A marked improvement to
23.5 months was seen with cetuximab plus chemotherapy
in KRAS wild-type (wt) (personalized therapy). Early
tumor shrinkage is also emerging as a new treatment
marker for identifying patients more likely to respond
to cetuximab. Further, in patients with liver-limited
disease (LLD), the OS is 36.1 months, which improves to
46.7 months in the patients who undergo resection.

Biomarkers to Optimize Clinical
Outcome in mCRC

The survival of the patients has dramatically improved
with the progress in chemotherapeutic regimens
as new routes of administration and introduction of
more potent cytotoxic agents administered in sequential
SFU-LV-irinotecan (FOLFIRI)/5SFU-LV-oxaliplatin
strategies (FOLFOX) has achieved median OS
up to 20 months.!'s! Biologic therapies targeting two

Table 1: Efficacy of targeted therapies in metastatic
colorectal cancer patients

Bevacizumab Cetuximab
ITT ITT Kras wild-type

population population population
Overall 20.3 20 (CRYSTAL) 23.5 (CRYSTAL)
survival 18.5 (OPUS) 22.8 (OPUS)
(months)
Response 44.8 40 (CRYSTAL) 57 (CRYSTAL)
rates (%) 34 (OPUS) 57 (OPUS)
Progression- 10.6 8.4 (CRYSTAL) 9.9 (CRYSTAL)
free survival 7.2 (OPUS) 8.3 (OPUS)
(months)

ITT=Intent to treat
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different mechanisms, angiogenesis (bevacizumab)
and EGFRs (cetuximab and panitumumab) have been
developed.

In the EGFR signalling pathway, K-Ras is a key central
downstream effector. K-Ras gene status, wt versus mutated,
highly influences the efficacy of the two drugs, cetuximab
and panitumumab, targeting EGFR. Most patients (up to
60%) present with a wt K-Ras tumor. The K-Ras mutation
confers a modified conformation to the K-Ras protein that
prevents its inactivation.'”7 EGFR inhibitors do not affect
the pathway in case of a K-Ras mutation.'" This resistance
was indicated in single-arm studies retrospectively analyzed
with regard to K-Ras status. Basically, no response to
cetuximab or panitumumab was noted in patients with
mutated K-Ras tumors.[1*2"

The randomized cetuximab combined with irinotecan in
first-line therapy for mCRC (CRYSTAL) and oxaliplatin
and cetuximab in first-line treatment of mCRC (OPUS)
trials demonstrated large differences between wt and
mutated tumors, particularly in response rate, PFS and OS.
In CRYSTAL and OPUS, the improvement in OS in the
overall patient population was 8-10%.1*") When patients
were categorized into KRAS wt population the response
rate jumped to 17%-23%. This also translated to a better
OS of 3.5 months in the KRAS wt population compared to
a difference of 1.3 months in the general population. The
hazard ratio (HR) was 0.80, meaning a 20% reduction of
death with a combination of cetuximab with FOLFIRI over
FOLFIRI alone. Thus, personalized treatment is a better
approach than the “one treatment fits all”’approach.(?>23
American Society of Clinical Oncology (ASCO) in 2008
acknowledged the identification of the KRAS status as one
of the top oncology research and clinical advances. KRAS
status is an important biomarker of cetuximab efficacy.

KRAS versus BRAF

Among the various biomarkers in mCRC, KRAS and
BRAF have been studied extensively. The clinical activity
of cetuximab in the CRYSTAL study was shown in a
retrospective analysis to be limited to those patients
whose tumors were wt at codons 12 and 13 of the KRAS
gene, a group comprising 64% of the KRAS evaluable
population.?'! The benefit in patients with KRAS wt
tumors was apparent in relation to a significantly reduced
risk of disease progression (HR, 0.696, P = 0.012) and
significantly increased odds of response in favor of
the cetuximab plus FOLFIRI arm (odds ratio, 2.069
P < 0.001). The addition of cetuximab to FOLFIRI in
patients with KRAS wt disease resulted in significant
improvements in OS (median, 23.5 vs. 20.0 months; HR,
0.796; P = 0.0093), PFS (median, 9.9 vs. 8.4 months;
HR, 0.696; P = 0.0012), and response (rate 57.3% vs.
39.7%; odds ratio, 2.069; P < 0.001) compared with
FOLFIRI alone. Significant interactions between KRAS
status and treatment effect were noted for all key efficacy
end-points. KRAS mutation status was confirmed as
a powerful predictive biomarker for the efficacy of

South Asian Journal of Cancer ¢ July-September 2013 ¢ Volume 2 & Issue 3

cetuximab plus FOLFIRI. BRAF tumor mutation was a
strong indicator of poor prognosis.?'** In a follow-up
analysis, researchers pooled data from both CRYSTAL
and OPUS populations (which included 1,645 patients,
though only 1,378 of the samples were evaluable) and
assessed outcomes based on both KRAS and BRAF gene
mutation status. It was found that adding cetuximab to
chemotherapy improved outcomes for all patients with
normal forms of KRAS, regardless of BRAF status, but
that those with normal forms of both the KRAS and
BRAF genes benefited most. Median survival for patients
with normal KRAS and BRAF treated with chemotherapy
and cetuximab was 24.8 months, versus 21.1 months for
chemotherapy alone. For patients with normal KRAS and
BRAF mutations, adding cetuximab increased median
survival from 9.9 months to 14.1 months.””” These data
demonstrate that BRAF mutations are prognostic; patients
whose tumors harbor BRAF mutations have significantly
shorter PFS and OS. However, patients with a normal
KRAS gene and a BRAF mutation still seem to benefit
from cetuximab, and the decision regarding the use of
cetuximab should not be based on the presence of BRAF
mutations. %!

Thus, KRAS mutation status is a powerful predictive
biomarker, whereas BRAF mutation is a prognostic
biomarker [Table 2].

Basis, Evidence to Strategize Treatment
Plan

In multicenter phase 3 trial, CRYSTAL, the efficacy and
safety of irinotecan in combination with a simplified
regimen of 5SFU and LV (FOLFIRI) plus cetuximab in the
initial treatment of mCRC was evaluated. A retrospective
subgroup analysis to investigate the influence of the tumor
KRAS mutation status on outcome was also conducted.
This trial was a randomized, open-label, multicenter study
comparing 14-day cycles of cetuximab plus FOLFIRI
and FOLFIRI alone and randomly assigned patients (in a
1:1 ratio) to one of the two treatment groups. The primary
end-point was PFS, whereas secondary end-points included
the OS time, the rate of best overall response and safety
end-points.?

The CRYSTAL study met its primary end-point in
demonstrating that the addition of cetuximab to FOLFIRI
statistically significantly reduced the risk of progression
of mCRC compared with chemotherapy alone. This study
showed significant benefit in OS (23.5 vs. 19.5 months;
HR = 0.796, P = 0.0093) with cetuximab-containing
regimen, in addition to clinical benefits in PFS and
response rates in KRAS wt patients.

In the OPUS study, the biomarker analysis was extended
through the use of additional DNA samples extracted from
stained tissue sections. Patients were randomly assigned
to receive FOLFOX-4 (oxaliplatin 85 mg/m2; folinic
acid 200 mg/m2, followed by 5-FU, as a 400 mg/m2
intravenous bolus then a 600 mg/m2 infusion over 22 h,
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Table 2: Stratification of patients, treatment goals-European Society for Medical oncology guidelines

Clinical situation Goal

What is needed Treatment intensity!'>!¢!

Patients with liver (lung) metastasis Cure as the goal
Potentially resectable
Patients with multiple metastasis
Rapid progression
Tumor-related symptoms
Risk for rapid
Deterioration
Patients with unresectable metastasis More lifetime as the goal
No options for resection
No symptoms
Comorbidity

Risk for rapid deterioration

Symptom relief as the goal

Maximal Tumor shrinkage Upfront combination,

multidrug regimen

Control of progressive disease

Tumor shrinkage less relevant A single agent (sequential

Control of further progression approach) or with doublets

Prevention from toxicity

days 1 and 2 of a 14-day cycle) with or without
cetuximab (initial dose 400 mg/m2 and 250 mg/m2/week,
thereafter), until the occurrence of progressive disease or
unacceptable toxicity, as first-line treatment for mCRC.
Response was assessed radiologically every 8 weeks.
The primary end-point was response, as evaluated by an
independent review committee according to modified World
Health Organization criteria. Secondary end-points included
PFS, OS and safety.?”

Clinical outcome was reassessed according to mutation
status. The addition of cetuximab to FOLFOX-4
significantly improved PFS (HR 0.567, P = 0.0064) and
response (odds ratio 2.551, P = 0.0027) in patients with
KRAS wt tumors. A favorable effect on survival was also
observed (4 months), though this was not statistically
significant. This could be because this was a phase II study
and the KRAS-wt patient were not covered to look at the
OS benefit.?®

Cetuximab and Results of CRYSTAL,
OPUS, COIN Studies

In patients with KRAS wt tumor, CRYSTAL and OPUS
studies have shown a response rate of 57%; whereas in
COIN study it was observed to be 59%, with cetuximab
and chemotherapy regimen. Thus, response rates with
cetuximab in CRYSTAL, OPUS, and COIN studies have
shown consistent benefit as compared to chemotherapy
alone. Also, OS and PFS have shown significant benefits
with cetuximab-containing regimen in CYRSTAL and
OPUS studies but not in COIN study.”” One of the reasons
for results of COIN study may be the imbalance in dose
reductions between treatment arms and imbalance in
poststudy treatment.

Cetuximab + FOLFIRI Versus
Cetuximab + FOLFOX

The ASCO 2012 update compared the pooled analysis
of OPUS (FOLFOX regimen) and COIN (OxMdg
subgroup) with CRYSTAL (FOLFIRI regimen). In one
of the pooled analysis, the pooled KRAS wt population

included 179 patients from the OPUS study and 244
from the OxMdG subgroup of the COIN study. A benefit
for the addition of cetuximab to infusional 5-FU/FA and
oxaliplatin was suggested for response (odds ratio 1.87,
95% CI 1.07-3.28) and PFS (HR, HR 0.69, 95% CI
0.52-0.92), but OS did not show a statistically significant
improvement (HR 0.90, 95% CI 0.73-1.11). These
response and PFS data are similar to those of the KRAS wt
population of the CRYSTAL study investigating infusional
5-FU/FA and irinotecan +/- cetuximab (response: Odds
ratio 2.07, 95% CI 1.52-2.83; PFS: HR 0.70, 95% CI
0.56-0.87) whereas the improvement in OS was statistically
significant in that study (HR 0.80, 95% CI 0.67-0.95).5%
The CECOG CORE and CELIM study did a head to head
comparison of cetuximab with FOLFOX and FOLFIRI. It
showed that with both the regimens the response rate, PFS
and OS were similar. Thus, cetuximab works equally well
with FOLFOX or FOLFIRL

Anti-EGFR Therapy with Cetuximab
and Outcome in mMCRC-Evidences

A look at 10 studies shows an improvement in overall
response rate in KRAS evaluable patients receiving
cetuximab in first-line mCRC with KRAS wt population.
The improvement is shown in almost all the studies. This
benefit also translates into a PFS and OS benefit as shown
in a meta-analysis of six trials which showed that the PFS
HR is 0.77 and the OS HR is 0.86 and both the values
are statistically significant. Thus, based on the analysis of
individual trials, pooled analysis as well as meta-analysis
improvement in patients of mCRC having KRAS wt, is
demonstrated with anti-EGFR treatment [Figure 1].2>27

Importance of Subdividing Patients of
mCRC

There is a “Limited Liver Disease”—this is a subset in
the existing LLD but with less than five metastases. The
CELIM trial showed that in such disease the DFS jumps
to 16.8 months when less than five metastases compared
to 8.2 months when more than five metastases.*! In the
21 gubset of patients with never resectable metastases,
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M K-ras wild

B K-ras mutant

Overall Response Rate (%)

CRYSTAL OPUS  COIN EMR

CELUM RIVERA CAIRO 2

Figure 1: Outcome of various studies of cetuximab in metastatic
colorectal cancer patients

high tumor burden or tumor-related symptoms the goal
of treatment is to induce tumor shrinkage because this
would increase the chance of resecting metastases, promote
symptom relief, and improve long-term outcomes. With
cetuximab and FOLFIRI 52% of the patients showed
response.?) More importantly, the patients who responded
to cetuximab and FOLFIRI had a rapid relief of symptoms
within 8 weeks, whereas patients on FOLFIRI took
16 weeks to respond. Thus, best outcomes are seen in
KRAS wt LLD.

Gunnar Folprecht and colleagues (CELIM study)
studied tumor response and secondary resectability
of colorectal liver metastases following neoadjuvant
chemotherapy with cetuximab: The CELIM randomized
phase 2 trial. Patients with nonresectable liver
metastases (technically nonresectable or > 5 metastases)
were randomly assigned to receive cetuximab with either
FOLFOX6 (oxaliplatin, fluorouracil, and folinic acid;
group A) or FOLFIRI (irinotecan, FU, and folinic acid;
group B). They were assessed for response every 8 weeks
by compute tomography (CT) or magnetic resonance
imaging. A local multidisciplinary team reassessed
resectability after 16 weeks, and then every 2 months up
to 2 years. Patients with resectable disease were offered
liver surgery within 4-6 weeks of the last treatment cycle.
The primary end-point was tumor response assessed by
Response Evaluation Criteria In Solid Tumours, analyzed
by modified intention to treat. A retrospective, blinded
surgical review of patients with radiological images at
both baseline and during treatment was done to assess
objectively any changes in resectability. A confirmed partial
or complete response was noted in 36 (68%) of 53 patients
in group A, and 30 (57%) of 53 patients in group B. In
a retrospective analysis of response by KRAS status, a
partial or complete response was noted in 47 (70%) of
67 patients with KRAS wt tumors versus 11 (41%) of
27 patients with KRAS-mutated tumours. According to
the retrospective review, resectability rates increased from
32% (22 of 68 patients) at baseline to 60% (41 of 68) after
chemotherapy (P < 0.0001). Chemotherapy with cetuximab
yields high response rates compared with historical controls
and leads to significantly increased resectability.?
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Early Tumor Shrinkage and Correlation
with OS

Early tumor shrinkage is defined as reduction of more
than 20% regression on a CT scan at 8 weeks. Early
tumor shrinkage with cetuximab correlates with prolonged
OS as was shown in the CRYSTAL and the OPUS
trial in which 64%-69% patients had early tumor
shrinkage and this correlated with increased median OS
of 26 - 28 months.33 Survival benefit was not seen in
patient achieving early tumor shrinkage with FOLFO x 4
and FOLFIRI regimen only.

In patients with never resectable metastases asymptomatic
and with less aggressive disease. The ESMO 2010
guidelines also recommends, in such patients, treatment
with single agent (sequential approach) or with doublets.
Even in these patients the CRYSTAL data showed that in
non-LLD patients the median OS increases by 5.1 months
and similar benefit was shown in the OPUS data.l*”

Cetuximab Once a Week Versus
Cetuximab Once in 2 Weeks

Cetuximab has been evaluated, in few studies, for
biweekly regimen. Patients with KRAS wt mCRC were
randomized to qlw cetuximab (400 mg/m? initial dose then
250 mg/m?/week) or q2w cetuximab (500 mg/m? every
2 weeks). Both arms received FOLFOX4 (folinic acid
200 mg/m?, then 5-FU 400 mg/m? bolus, then 5-FU
600 mg/m? over 22 h on days 1 + 2, plus oxaliplatin
85 mg/m? on day 1 g2w). Primary end-point was objective
response rate (ORR). Secondary efficacy end-points were
disease control rate (DCR), PFS and OS. 152 patients
with KRAS wt tumors (22 centers in 12 countries) were
randomized to arm A (n = 75) and arm B (n = 77).
Baseline characteristics were well-balanced. Median
follow-up for PFS analysis was 16.5 months. Overall
ORR (55% vs. 59%) and PFS (9.5 mo vs. 9.3 mo) were
similar in patients with EGFR detected and nondetectable
tumors. OS data are not yet mature. Based on current
data most common (>10% in either arm), grade 3/4
treatment emergent adverse events were comparable
in FOLFOX + qlw cetuximab and FOLFOX + q2w
cetuximab: Neutropenia/neutrophil decrease (32% vs. 34%),
rash (15% vs. 16%), diarrhea (7% vs. 10%). G3/4
composite adverse events categories specific to cetuximab
or FOLFOX showed no difference between treatment
arms: Infusion-related reactions (2.7% vs. 2.6%), skin
reactions (24% vs. 26%), neurotoxicities (0% vs. 1.3%).
These data suggest that in terms of ORR, DCR, PFS and
safety, cetuximab q2w is a convenient alternative to the
standard qlw regimen when combined with FOLFOX4.5¢

The CORE 2 data on the use of cetuximab every week
versus every 2 weeks at a dose of 500 mg/m? showed
equivalent response rates and PFS benefits and this was
shown in all treatment lines-first-, second-, or third-line
treatment. Thus, cetuximab once every 2 weeks is as
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effective as cetuximab once a week, but at this point of
time preferably every week schedule is in practice.

Conclusion

OS in metastatic colorectal cancer patient has seen a
significant improvement with personalized approach in
therapy, which has developed in last decade. Cetuximab
in KRAS wt metastatic colorectal cancer patients has
shown clinical benefits, which are noteworthy. Thus, it
would be ideal to test all patients of mCRC for KRAS
status and if it is KRAS wt, then cetuximab should be
an integral part of the therapy. Thus, the ideal strategy
would be the personalized approach for the patients of
metastatic colorectal cancer through KRAS testing on
“test-tailor-treat” basis.
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