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Abstract Introduction Metastatic CRC is considered as a heterogenous disease. Its manage-
ment is therefore complex and dynamic. In order the give a ready reference to
community oncologists, we developed this real world recommendations.
Methods A group of experts with academic background and real world experience in
mCRC got together. We reviewed the current literature and the insights gained from our
real world experience. Based on the same we put together these recommendations.
Recommendations (Results) Molecular testing should be done wherever possible.
Most of these patients will be treated with a palliative approach. Doublet chemothera-
py is a long-standing standard of care. Triplet therapy may be offered where a more
aggressive approach is indicated. Combination with anti -vascular endothelial growth
factor antibodies and/or anti EGFR antibodies is also considered standard. In the first-
line setting, pembrolizumab can be used for patients with mCRC and microsatellite
instability-high or deficient mismatch repair tumours; Left and right sided tumours are
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Introduction

Metastatic colorectal cancer (mCRC) is not considered a curable
disease and hence continues to be a significant health care
problem. Till a few years ago, its 5-year relative overall survival
(OS) was less than 15%.1,2Also, about a third of all patientswith
CRCwill havemetastatic disease, either at initial presentationor
during follow-up.3,4 In addition, its incidence of CRC is increas-
ing among younger population—often called young onset CRC.5

In the early days, standard first-line therapy was 5-fluorouracil
(5-FU) and leucovorin combination that yielded a response in
approximately 20%of patients and themedian survival ofmCRC
remained 12 months. Advent of oxaliplatin and irinotecan and
its addition to 5-FU and leucovorin doubled the OS to nearly
2 years. Fortunately, novel combinations and targeted therapies
have improved outcome, especially for specific molecular sub-
types. Important subgroups of patients that need specific
strategies include right-/left-sided primary tumors, completely
resectable oligometastatic and liver-limited disease as well as
older patients.6–9As a result, we are able to personalize therapy
that, in the last 15 years, has led to improvement inOS aswell as
quality of life (QoL) of patients withmCRC. This is thanks to the
availability of novel agents, like bevacizumab, cetuximab, S1,
ziv-aflibercept, ramucirumab, and panitumumab.10,11

Oncologists are quickly realizing that the modern
patient’s needs and demands are growing.12,13 Easy access
to up-to-date information on real-time basis and the use of
online resources, especially GPT 4.0 (and similar artificial
intelligence tools), means that patients feel that they know
more than their doctors.14 It is sometimes impossible to
convince the patient and their families that information is
not the same as insight, that believing more in Dr. Google is
usually to their detriment, and that the experience of the
oncologist is best to personalize and navigate the patient
through the mCRC management journey.

Most western literature and guidelines assume that all
patient will be able to undergo appropriatemolecular testing
for the classification of patients into corresponding molecu-
lar subgroups (with their prognostic and predictive impli-
cations).15 In reality, this is not even possible in the best of
developed nations. For instance, Western European data
shows that next-generation sequencing (limited or extensive

panel) or tests to document tumor mutational burden avail-
ability in routine practice is extremely heterogeneous.16

If available, such tests canmake a big difference to that small
fraction of patients. For instance, mCRC patients include ap-
proximately 4 to 5% that have deficientmismatch repair disease
(dMMR)/microsatellite instability-high (MSI-H) tumors, agroup
where immunotherapy is considered standard of care and
improves OS significantly.17,18 Other tumor markers of impor-
tance include KRAS, NRAS, BRAF, and HER2.19–22

Patientswith left-sided tumors showingRASwild-type (wt)
can be routinely given anti-epidermal growth factor receptor
(EGFR) agents in combinationwith chemotherapy (CT).23 This
strategy has improved their OS from 12months (two decades
ago) to 40 months, a more than threefold benefit. Similarly,
patients having BRAF V600E–mutant mCRC can be given CT-
free regimen, containing encorafenib plus cetuximab.24

A pragmatic approach is therefore necessary. This includes
involvement of palliative, supportive care, psychologic, and
nutritional services as andwhen required. For this to succeed,
all stakeholders (patients, oncologists, caregivers, alliedhealth
care professionals) must come together to discuss objectives
and expectations of the patients and their family.25

Therefore, when managing a patient with mCRC, the first
is to ascertainwhether their disease is potentially curable by
surgical resection of metastases or not. If yes, an aggressive
approach is warranted, including the use of neoadjuvant/
perioperative systemic therapy. If not, the main goals will be
to focus on extension of the duration of quality life.

Management of Patients with mCRC
(►Table 1)

First-Line Therapy

When Patient Cannot Undergo Molecular Testing
Standard of care is a doublet CT. Options include FOLFOX
(folinic acid, FU, and oxaliplatin); FOLFIRI (folinic acid, FU,
and irinotecan); CAPOX (capecitabine and oxaliplatin); and
SOX (S1 and oxaliplatin).9,26–29 They work best if the
patient’s tumor is microsatellite stable (MSS) and/or

distinct entities. Combination of chemotherapy and targeted therapy is used as per
individual patient and tumour characteristics.
Oligometastatic disease can be approached with potentially curative intent. Cytore-
ductive surgery plus chemotherapy can be offered to selected patients with peritoneal
only metastases. Stereotactic body radiation therapy can be used as local therapy for
patients with oligometastatic liver only disease who cannot be taken up for surgery.
New strategies include induction-maintenance chemotherapy and perioperative che-
motherapy. All drugs/ regimen included as standard of care in the first line can also be
used in subsequent lines. Specific targetable driver mutation tumours can be treated
accordingly with their complementary biological therapy.
Conclusion Multidisciplinary team management and shared decision making are
possible when patient and caregivers choose to become active participants.
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Table 1 Approach to a patient with mCRC

1. All patients with mCRC should first be categorized as to whether a potentially curative approach is possible or
not

2. If a potentially curative approach is possible

a. In case of isolated metastatic or oligometastatic disease, discuss with colleagues to consider for surgical
resection. Ideally this should be in a multidisciplinary tumor board, where available

b. For patients with clearly resectable mCRC, surgery should be the first choice. Any form of systemic therapy in
such patients has not been proven to improve OS as yet. However, perioperative CT offers a significant DFS
advantage

c. Patients with borderline resectable disease can be considered for conversion therapy with multiagent
neoadjuvant chemotherapy—which could also be in the form of perioperative or adjuvant chemotherapy. No
targeted therapy has been shown to be of substantial benefit in these patients. We do not recommend adding
anti-VEGF or anti-EGFR agents to chemotherapy for such patients (immunotherapy and dMMR are exceptions,
see below)

d. After short duration systemic therapy, if patients continue to have resectable oligometastatic disease (SR, PR,
CR), synchronous resection followed by completion of 6 months of perioperative systemic therapy is
recommended

e. One way to select patient for upfront surgery would be to use the clinicopathological risk scores (e.g., Fong
score)

(i) Low-risk patient directly taken up for upfront surgery

(ii) High-risk patients to be given perioperative CT

f. There is scope to use ctDNA monitoring in selected patients receiving perioperative CT

g. Liver-directed therapies like radiofrequency ablation (RFA) or microwave ablation have shown similar results as
compared with surgery in carefully selected patients (collision trial). Other liver-directed therapies (like
intrahepatic chemotherapy or radioembolization) are not considered as part of standard treatment currently
and may be used only if surgery is not possible

h. Carefully selected patients with peritoneal-only CRC are candidates for cytoreductive surgery. Addition of
HIPEC is currently not standard of care. Oxaliplatin is not to be used as the chemotherapy agent while using
HIPEC. No phase 3 randomized clinical trial has shown OS benefit using this approach

3. For those where a potentially curative approach is not possible

A First line:

(i) When molecular testing is not possible

First-line systemic therapy can be doublet or triplet

(a) Doublet chemotherapy include FOLFOX, FOLFIRI, CAPOX, or SOX

(b) Triplet chemotherapy includes FOLFOXIRI and FOLFIRINOX. While RR and DFS are better as compared with
doublet CT, there is no strong evidence for improved OS

(c) If oxaliplatin- or irinotecan-containing regimens cannot be used, 5-FU, capecitabine, or S1 can be combined
with a biological agent (like bevacizumab) as an alternate standard of care

(d) Adding a biologic agent to first-line chemotherapy is appropriate, especially for aggressive tumors

(e) Toxicity is a significant challenge when anti-VEGF (like bevacizumab) is added to triplet chemotherapy

(f) Anti-EGFR therapy must be added to left-sided tumors (unless contraindicated) and probably avoided in
right-sided tumors (only when RAS wt is confirmed)

(g) Induction-maintenance approaches with a limited number of oxaliplatin-containing treatment cycles
upfront and maintenance therapy with a fluoropyrimidine and biological combination can be considered
standard of care

(h) In case of disease progresses while on maintenance therapy, oxaliplatin reintroduction may still provide
benefit

(ii) For those where molecular testing is possible

(a) Tumors should undergo testing for

(i) extended RAS mutations

(ii) MMR/MSI status

(iii) HER2 overexpression or amplification

(iv) BRAF, especially for V600E status

(Continued)
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proficient mismatch repair (pMMR). The choice between
these options is primarily based on the expected adverse
effect profile.

Triplet CT FOLFIRINOX (folinic acid, FU, oxaliplatin, and
irinotecan) can also be used in the first line for subgroup of
patients meeting the above criteria and whose preferred
choice is an aggressive approach (e.g., right-sided tumors,
BRAF V600E mutated).26 In the TRIBE trial, FOLFOXIRI plus
bevacizumab were compared with either FOLFIRI and bev-
acizumab alone.30 The triplet combination improved OS. The
TRIPLETE study compared FOLFOX versus FOLFOXIRI in
combination with panitumumab for patients with advanced
RAS and BRAF wt mCRC (88% left sided), which also showed
benefit.26 This survival benefit comes with the cost of higher
grade 3 or 4 toxicities, which would adversely affect QoL.
Neither bevacizumab nor cetuximab should be given along
with triplet CT.

When using 5-FU, it is now standard to use either infu-
sional route or replace with oral fluoropyrimidine-based
regimen. Both are better than bolus 5-FU–based regimen,
especially in combination with irinotecan

Neither oxaliplatin nor bevacizumab should be used as
single agents.31

All patients should be considered for addition of anti-
vascular endothelial growth factor (VEGF) drugs (like bev-
acizumab) in addition to CT (doublet), especially for right-
sided tumors. Addition of bevacizumab improves response
rate (RR) and OS. The main adverse effects of anti-VEGF like
bevacizumab are hypertension, bleeding, gastrointestinal
perforations, poor wound healing, and thrombotic events
(both arterial and venous).32 Bevacizumab can only be used
with extreme caution, in patients with past arterial throm-
botic event, recent surgery, and obstructive primary tumors.

When Patients Undergo Molecular Testing
Tumors should undergo testing for extended RAS and BRAF
mutations, MMR/MSI status, HER2 overexpression or ampli-
fication, and programmed death-ligand expression. Circulat-
ing tumor deoxyribonucleic acid (DNA) can also be done
where possible.

Anti-EGFR drug should be added to doublet CT asfirst-line
therapy to patients with left-sided tumors, when their

Table 1 (Continued) Approach to a patient with mCRC

(v) If feasible, a wider panel may be used

(b) Treatment guided by specific molecular testing results

(i) Patients with BRAF V600E–mutated tumors should be considered for second-line and beyond treatment
with the doublet regimen of encorafenib and anti-EGFR antibody. Dabrafenib and trametinib are other option,
since they have received tissue agnostic approval

(ii) Patients with HER2-amplified cancers should be evaluated for trials with agents directed against HER2,
including newer antibody-drug conjugates

(iii) Patients with MSI-H/dMMR tumors can be treated with

(1) single-agent pembrolizumab

(2) combination of nivolumab/ipilimumab

(3) Either of the above may be preferred over standard multiagent chemotherapy in eligible patients
(KEYNOTE-177 trial and CheckMate 8HW)

B. Second line:

(i) Any standard of care drug/regimen not used in the first line should be considered when patient needs second-
line therapy

(ii) Continuing anti-VEGF therapy is possible in select patients beyond first-line progression (data from
bevacizumab)

(iii) Sequential exposure to all appropriate agents can lead to longest possible survival

(iv) Addition of appropriate local therapy can be considered for patients with progressive disease at a single site

C. Third line and beyond (disease refractory to other approved agents):

(i) Consider regorafenib, fruquintinib, or trifluridine/tipiracil with or without anti-VEGF (like bevacizumab)

(ii) Choice and sequence of these agents shall be based on patient preferences and the need to avoid specific
adverse events

D. At all time, patients should be considered for:

(i) Participation in clinical trials

(ii) Best supportive care

Abbreviations: CR, complete response; CT, chemotherapy; ctDNA, circulating tumor deoxyribonucleic acid; DFS, disease-free survival; dMMR,
deficient mismatch repair disease; EGFR, epidermal growth factor receptor; 5-FU, 5-fluorouracil; HIPEC, hyperthermic intraperitoneal chemotherapy;
mCRC, metastatic colorectal cancer; MMR,mismatch repair; MSI, microsatellite instability; MSI-H, microsatellite instability-high; OS, overall survival;
PR, partial response; RR, response rate; SR, spontaneous regression; VEGF, vascular endothelial growth factor; wt, wild-type.
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molecular tests show they haveMSS or pMMR RASwtmCRC.
When using anti-EGFR antibodies, tests should confirm that
the tumor is wt for KRAS exons 2, 3, and 4 and NRAS exons 2,
3, and 4. This is called the extended RAS panel.33–38 This is
because suchmutations in RAS are found inmore than 50% of
cases. They are responsible for active downstream signaling
that bypasses the blockage of EGFR receptors. The CRYSTAL
trial demonstrated that combination of FOLFIRI with cetux-
imab was superior to FOLFIRI alone (better RR, progression-
free survival [PFS], and OS).39 The PRIME trial using FOLFOX
confirmed the benefit of using the anti-EGFR approach—this
time with panitumumab. These agents are therefore now
standard of care for the first-line treatment of extended RAS
wt tumors.

The main adverse effects of anti-EGFR agents are acnei-
form skin rash, diarrhea, hypomagnesemia, and hypersensi-
tivity reactions. Prophylactic treatment with oral
doxycycline and topical corticosteroids can reduce skin
toxicity in the majority of patients, based on the results of
the STEPP trial.40

Anti-VEGF and anti-EGFR agents should not be given at
the same timebecause of their antagonistic effect. The FIRE-3
trial suggests that FOLFIRI plus cetuximab gives better OS
than FOLFIRI plus bevacizumab.41 Updated results taking
into consideration additional mutations in KRAS and NRAS
demonstrated an even larger OS benefit.

Pembrolizumab is now part of the standard of care for
first-line management of patients when molecular studies
show they have MSI-H and/or dMMR. KEYNOTE-177 com-
pared pembrolizumab to CT.42 PFS was better with pembro-
lizumab, with approximately 10% of patients achieving
complete response. It is interesting to see the benefit even
when crossover to the pembrolizumab was permitted at
disease progression for patients on the CT arm (which did
occur in 60% of patients). No wonder OS difference did not
reach statistical significance (hazard ratio, 0.74; 95% confi-
dence interval, 0.53–1.03; p IS 0.0359 (P ¼ 0.0359)).17

Another alternative is the combination of nivolumab and
ipilumab,43 but it is usually not preferred over single-agent
pembrolizumab.

Left- and right-sided colonic cancers are two distinct
cancer types. Left-sided CRC tumors are those that are
located between the splenic flexure and the rectum. They
usually present with wt BRAF and KRAS point mutations
(codons 12, 13, and 61), copy-number alterations, and other
structural genomic aberrations such as chromosomal insta-
bility and loss of heterozygosity. Right-sided CRC tumors are
found between the cecum and the hepatic flexure. They
usually have BRAF V600E point mutations, wt for KRAS,
diploid copy number, MSI, DNA hypermutation, and DNA
hypermethylation. Median survival of patients with right-
versus left-sided tumors was 31.4 versus 24.2 months,
respectively (p � 0.01).44 These differences could be based
on embryological and microbial factors. The right (proxi-
mal)-sided colon is derived from the embryonic midgut
whereas the rest of the colon (distal transverse colon to
rectum region) originates from the embryonic hindgut. Trials
indicate cetuximab having an OS advantage for left-sided

tumors and bevacizumab for right-sided tumors.44 The PAR-
ADIGM trial also confirmed the advantage of panitumumab
as compared with bevacizumab. Data for patients with
transverse colon cancers (between hepatic and splenic flex-
ure) is currently absent.45

As we know, oxaliplatin-based first-line therapy can lead
to cumulative neurotoxicity. This led to the concept of
continuous versus intermittent (stop and go) oxaliplatin
therapy. First point is that complete discontinuation of
therapy is likely to be detrimental and not recom-
mended.46,47 The induction-maintenance approach consists
of a limited number of oxaliplatin-containing treatment
cycles upfront followed by maintenance therapy with a
fluoropyrimidine and targeted agent combination. This has
become one of the standards of care for mCRC today. The
CAIRO3 study showed the benefit of fluoropyrimidine and
bevacizumab combination.48 Similarly, there is survival ben-
efit with the combination of fluoropyrimidine and anti-EGFR
monoclonal antibody as well. Maintenancefluoropyrimidine
plus panitumumab is not recommended—data from the
VALENTINO study.49

In summary, the induction-maintenance regimen should
have a limited duration of induction with oxaliplatin-based
therapy followed by prolonged maintenance with fluoropyr-
imidine and monoclonal antibody combination. Such an
approach has the benefit of minimizing toxicity. It is impor-
tant to remember that oxaliplatin can be reintroduced at the
time of progression and should provide a reasonable re-
sponse, based on the OPTIMOX1 trial.50

Patients should receive all active cytotoxic drugs in the
course of their therapy to optimize outcome (sequencing
them as appropriate for individual patients).51

Second-Line Therapy
A significant number of CRC tumors become resistant or
refractory to therapy, even if the initial response was good.
Such patients are candidates for second-line systemic
therapy.

Any drug or regimen not used in the first line can be used
in the second line of treatment for mCRC.

The ML18147 trial proved that continuing bevacizumab
beyond progression improves OS.52 The rationale is that a
prolonged inhibition of the VEGF proangiogenic pathway is
required tomaximize the treatment benefit. This was seen in
all subgroups. PFS was also with bevacizumab.

Other anti-VEGF drugs with benefit include ziv-aflibercept
(VEGF receptor [VEGFR] decoy fusion protein) and ramucir-
umab (human monoclonal antibody against VEGFR).53,54

Single-agent bevacizumab is not beneficial either as
maintenance or as second-line therapy.

Encorafenib plus cetuximab can also be offered to patients
with previously treated BRAF V600E–mutant mCRC that has
progressed after at least one previous line of therapy.55

Third-Line Therapy and Beyond
After two lines of treatment, the reintroduction of CT and
rechallenge with previously used targeted agents are not
effective.
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Regorafenib provides modest OS benefit.56 Its significant
toxicities include hand-foot syndrome, fatigue, diarrhea, and
hypertension.

The SUNLIGHT trial in third-line treatment of mCRC
documented that trifluridine and tipiracil (TAS-102) also
improves OS similarly and received U.S. Food and Drug
Administration (FDA) approval in 2015. Neutropenia is the
most important side effect.21

Fruquintinib (oral tyrosine kinase selective inhibitor of
VEGFR-1, -2, and -3) studied in the FRESCO trial showed
improvement in the primary endpoint of OS.57 The follow-up
FRESCO-2 trial confirmed the results and led to U.S. FDA
approval in November 2023.57

Special Circumstances

Patients Factors: Older Patients
The AVEX phase 3 trial showed that the combination of
capecitabine and bevacizumab is safe and improves PFS in
the geriatric group. SOX trial similarly showed efficacy and
safety in older patients.58

Tumor Location

Oligometastatic CRC
When a patient of mCRC has a potentially resectable meta-
static disease (e.g., hepatic resection), the average 5-year
survival rate is approximately 30%. When preoperative CT is
used to downsize the cancer, OS of patients (subset who
undergo successful neoadjuvant therapy followed by R0
resection of metastases) approaches the survival of patients
with initially resectable metastases.59,60 The benefit is much
lower if there are multiple lesions, interval between the
diagnosis of the primary tumor and recurrence is short, and
initial presentation is with stage 3 disease.59–62 Data shows
that patients receiving perioperative CT have better PFS as
compared with those undergoing cytoreductive surgery
(CRS) alone. But OS might not be different. If the patient
was previously on bevacizumab, its use should be discon-
tinued approximately 6 to 8 weeks before the planned
surgery. The most common site of such metastasis is liver
and lung.

Liver Disease-Directed Therapy
Liver-directed therapy can be divided into surgical and
nonsurgical interventions. Besides CRS, they include stereo-
tactic body radiation therapy (SBRT), radiofrequency abla-
tion (RFA), radioembolization, internal/external beam
radiation, and hepatic artery CT administration.63,64

Of all the options, SBRT may be considered first following
systemic therapy for patients with oligometastatic CRC who
cannot be offered surgical resection. Irrespective of the
choice of liver-directed non-CRS modality, it should be clear
that it will have little, if any, effect on the OS of the
patient.65,66

Combinations of surgical resection and RFA, as well as
external beam radiation, continue to be studied in few
specialty centers.

Systemic therapycanbecombinedwith surgery if themCRC
patient has a reasonable chance of ultimately undergoing
potentially curative resection of their liver metastases. This
is especially true if the livermetastases are large or aremany in
number. Such perioperative CT should be limited to 6 months
of total duration (counting both preoperative and postopera-
tive administration) based on the EORTC 40983 data.67

Value of biologic agents (like EGFR and VEGF inhibitors) is
unclear for patients with potentially resectable liver
metastases.

Peritoneal-Only Metastasis
CRS plus systemic CT (�hyperthermic intraperitoneal CT
[HIPEC]) may be considered for selected patients with iso-
lated colorectal peritoneal metastases. PRODIGE 7 study
indicates significant PFS benefit, indicating the hope of
cure in a selected subgroup.68 PRODIGE-7-ACCORD-15 trial
showed no difference in OS between the two groups, sug-
gesting that the additional value of HIPEC to CRS was not
proven. Perhaps this was because the CT selected (for HIPEC
or for systemic therapy) was incorrect in the trial. If HIPEC is
added, the CT agent should not be oxaliplatin.69 In general,
this approach is possible for those patients who are candi-
dates for complete CRS irrespective of any previous therapy
received by them (provided they have no extraperitoneal
metastases).

Tumor Characteristics

BRAF-Mutated Tumors
The median survival of patients with BRAF-mutated stage IV
CRC is only 12 to 14 months.36

A meta-analysis of 44 studies showed that there is no
benefit in using EGFR inhibitors without combining with a
BRAF inhibitor in these patients.70

The BEACON study used cetuximab and encorafenib
(BRAF inhibitor) with or without the MEK inhibitor binime-
tinib and was well tolerated compared with irinotecan (with
or without 5-FU) and cetuximab.71 Updated trial report also
showed better median OS for triplet as well as doublet over
control. Three-drug combination of irinotecan, cetuximab,
and vemurafenib (BRAF V600E inhibitor) also showed PFS
benefit. Current National Comprehensive Cancer Network
guidelines and FDA approval recommend the doublet regi-
men in second-line and beyond treatment for patients with
BRAF V600E–mutated mCRC.72

Non-V600E mutations in the BRAF region (atypical BRAF
mutations) are seen in 2 to 3% of all patients with CRC. They
can be divided into class II (RAS-independent; intermediate
to high kinase activity) and class III (RAS-dependent; low
kinase activity). Studies indicate their OS may be better than
those with BRAF V600E–mutated or BRAF wt tumors.41

These patients will not benefit much from anti-EGFR
antibodies.73

HER2 Overexpression/Amplification
HER2 overexpression is seen in approximately 5% of mCRC,
more in left-sided tumors. The HERACLES trial used
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trastuzumab and lapatinib that resulted in 30% objective re-
sponse rate (ORR) in patients who had receivedmore than four
lines of therapy.74 Similar findings of 30% ORR was also seen in
the MyPathways trial using trastuzumab and pertuzumab.75

The U.S. FDA granted accelerated approval of tucatinib in
combination with trastuzumab for RAS wt/HER2-amplified
unresectable CRC or mCRC that has progressed after fluoropyr-
imidine-, oxaliplatin-, and irinotecan-based CT. Since grade 3
and 4 treatment-emergent adverse eventswere seen in half the
patients (49.4%), the reduced dose of 5.4mg/kg dose is prefera-
ble over the 6.4mg/kgdose. It is projected that thiswill result in
similar efficacy and less toxicity.

KRAS G12C–Mutated Tumors
KRASG12Cmutationsareseen in3 to4%ofCRCs. Suchpatients
have a worse outcome as compared with those with other
KRAS mutations. The KRYSTAL study used adagrasib alone or
in combination with panitumumab.76 Both the ORR and
response duration are higher with the combination. Sotorasib,
another KRAS G12C inhibitor, when used in combinationwith
cetuximab in the CODEBREAK101 trial, showed better results
than sotorasib alone, with a RR of 30%.77

Conflict of Interest
None declared.

References
1 Sung H, Ferlay J, Siegel RL, et al. Global cancer statistics 2020:

GLOBOCAN estimates of incidence andmortality worldwide for 36
cancers in 185 countries. CA Cancer J Clin 2021;71(03):209–249

2 American Cancer Society. Colorectal Cancer Facts and Figures:
2020–2022. Atlanta, GA: American Cancer Society; 2020

3 Centers for Disease Control and Prevention. Cancer Stat Facts:
Colorectal Cancer SEER182011–2017. 2022.Accessed September22,
2024 at: https://seer.cancer.gov/statfacts/html/colorect.html

4 Lavingia V, Gore AA. Time for colorectal cancer screening in
India!. Indian J Cancer 2021;58(03):315–316

5 Aggarwal S, Lavingiya V, Krishna V, et al. Young onset colorectal
cancer (YO-CRC). South Asian J Cancer 2024; In press

6 Väyrynen V, Wirta EV, Seppälä T, et al. Incidence and manage-
ment of patients with colorectal cancer and synchronous and
metachronous colorectal metastases: a population-based study.
BJS Open 2020;4(04):685–692

7 Baran B, Mert Ozupek N, Yerli Tetik N, Acar E, Bekcioglu O, Baskin
Y. Difference between left-sided and right-sided colorectal can-
cer: a focused review of literature. Gastroenterol Res 2018;11
(04):264–273

8 Cremolini C, Antoniotti C, Stein A, et al. Individual patient data
meta-analysis of FOLFOXIRI plus bevacizumab versus doublets
plus bevacizumab as initial therapy of unresectable metastatic
colorectal cancer. J Clin Oncol 2020;38:JCO2001225

9 Parikh PM, Sahoo TP, Biswas G, et al. Practical consensus guide-
lines for the use of S-1 in GI malignancies. South Asian J Cancer
2024;13(01):77–82

10 Modest DP, Martens UM, Riera-Knorrenschild J, et al. FOLFOXIRI
plus panitumumab as first-line treatment of RAS wild-type
metastatic colorectal cancer: the randomized, open-label, phase
II VOLFI study (AIO KRK0109). J Clin Oncol 2019;37(35):
3401–3411

11 Watanabe J, Muro K, Shitara K, et al. Panitumumab vs Bevacizu-
mab Added to Standard First-line Chemotherapy and Overall
Survival Among Patients With RAS Wild-type, Left-Sided Meta-

static Colorectal Cancer: A Randomized Clinical Trial. JAMA 2023;
329(15):1271–1282

12 Parikh RC, Du XL, Robert MO, Lairson DR. Cost-effectiveness of
treatment sequences of chemotherapies and targeted biologics
for elderly metastatic colorectal cancer patients. J Manag Care
Spec Pharm 2017;23(01):64–73

13 Jackson CS, Oman M, Patel AM, Vega KJ. Health disparities in
colorectal cancer among racial and ethnicminorities in theUnited
States. J Gastrointest Oncol 2016;7(Suppl 1):S32–S43

14 Parikh PM, Venniyoor A. Neuralink and brain-computer interface-
exciting times for artificial intelligence. South Asian J Cancer
2024;13(01):63–65

15 Morris VK, Kennedy EB, Baxter NN, et al. Treatment of metastatic
colorectal cancer: ASCO guideline. J Clin Oncol 2023;41(03):
678–700

16 Bekaii-Saab T, Bockorny B, Dasari A, Mehta R, Uboha N. Gastroin-
testinal cancers. In: Lacy J, ed. ASCO SEP Medical Oncology Self
Evaluation Program. 2024 ed. Alexandria, VA:ASCO Inc; 2024:1–90

17 AndreT, ShiuKK,KimTW,etal. Finaloverall survival for thephase III
KN177 study: pembrolizumab versus chemotherapy inmicrosatel-
lite instability-high/mismatch repairdeficient (MSI-H/dMMR)met-
astatic colorectal cancer (mCRC). J Clin Oncol 2021;39:3500

18 Koopman M, Kortman GA, Mekenkamp L, et al. Deficient mis-
match repair system in patients with sporadic advanced colorec-
tal cancer. Br J Cancer 2009;100(02):266–273

19 Yoshino T, Watanabe J, Shitara K, et al. Panitumumab (PAN) plus
mFOLFOX6 versus bevacizumab (BEV) plus mFOLFOX6 as first-
line treatment in patients with RAS wild-type (WT) metastatic
colorectal cancer (mCRC): results from the phase 3 PARADIGM
trial. J Clin Oncol 2022

20 ClinicalTrials.gov: A Study of Nivolumab, Nivolumab Plus Ipili-
mumab, or Investigator’s Choice Chemotherapy for the Treatment
of Participants With Deficient Mismatch Repair (dMMR)/Micro-
satellite Instability High (MSI-H) Metastatic Colorectal Cancer
(mCRC) (CheckMate 8HW). 2022. Accessed September 22, 2024
at: https://clinicaltrials.gov/ct2/show/NCT04008030

21 Modest DP, Ricard I, Heinemann V, et al. Outcome according to
KRAS-, NRAS- and BRAF-mutation as well as KRAS mutation
variants: pooled analysis of five randomized trials in metastatic
colorectal cancer by the AIO colorectal cancer study group. Ann
Oncol 2016;27(09):1746–1753

22 Ross JS, FakihM, Ali SM, et al. Targeting HER2 in colorectal cancer:
The landscape of amplification and short variant mutations in
ERBB2 and ERBB3. Cancer 2018;124(07):1358–1373

23 Arnold D, Lueza B, Douillard JY, et al. Prognostic and predictive
value of primary tumour side in patients with RAS wild-type
metastatic colorectal cancer treated with chemotherapy and
EGFR directed antibodies in six randomized trials. Ann Oncol
2017;28(08):1713–1729

24 Kopetz S, Grothey A, Yaeger R, et al. Encorafenib, binimetinib, and
cetuximab in BRAF V600E-mutated colorectal cancer. N Engl J
Med 2019;381(17):1632–1643

25 Mohan SL, Nipun L. What to do when a patient with relapsed
cancer requires pain and palliative care. In: Malhotra H, Parikh
PM, eds. Update in Oncology for Physicians. Association of
Physicians of India, Mumbai 2024:101–104

26 Marques RP, Duarte GS, Sterrantino C, et al. Triplet (FOLFOXIRI)
versus doublet (FOLFOX or FOLFIRI) backbone chemotherapy as
first-line treatment of metastatic colorectal cancer: a systematic
reviewandmeta-analysis. Crit RevOncolHematol 2017;118:54–62

27 Hurwitz H, Fehrenbacher L, Novotny W, et al. Bevacizumab plus
irinotecan, fluorouracil, and leucovorin for metastatic colorectal
cancer. N Engl J Med 2004;350(23):2335–2342

28 Qin S, Li J, Wang L, et al. Efficacy and tolerability of first-line
cetuximab plus leucovorin, fluorouracil, and oxaliplatin (FOLFOX-
4) versus FOLFOX-4 in patients with RAS wild-type metastatic
colorectal cancer: the open-label, randomized, phase III TAILOR
trial. J Clin Oncol 2018;36(30):3031–3039

South Asian Journal of Cancer Vol. 13 No. 4/2024 © 2024. MedIntel Services Pvt Ltd. All rights reserved.

Metastatic CRC—Real-World Recommendations Parikh et al. 293

https://seer.cancer.gov/statfacts/html/colorect.html
https://clinicaltrials.gov/ct2/show/NCT04008030


29 Van Cutsem E, Cervantes A, Adam R, et al. ESMO consensus
guidelines for the management of patients with metastatic
colorectal cancer. Ann Oncol 2016;27(08):1386–1422

30 Cremolini C, Loupakis F, Antoniotti C, et al. FOLFOXIRI plus
bevacizumab versus FOLFIRI plus bevacizumab as first-line treat-
ment of patients with metastatic colorectal cancer: updated
overall survival and molecular subgroup analyses of the open-
label, phase 3 TRIBE study. Lancet Oncol 2015;16(13):1306–1315

31 Giantonio BJ, Catalano PJ, Meropol NJ, et al; Eastern Cooperative
Oncology Group Study E3200. Bevacizumab in combination with
oxaliplatin, fluorouracil, and leucovorin (FOLFOX4) for previously
treated metastatic colorectal cancer: results from the Eastern
Cooperative Oncology Group Study E3200. J Clin Oncol 2007;25
(12):1539–1544

32 Grothey A. Recognizing and managing toxicities of molecular
targeted therapies for colorectal cancer. Oncology (Williston
Park) 2006;20(14, Suppl 10):21–28

33 Amado RG, Wolf M, Peeters M, et al. Wild-type KRAS is required
for panitumumab efficacy in patients with metastatic colorectal
cancer. J Clin Oncol 2008;26(10):1626–1634

34 Bokemeyer C, Bondarenko I, Makhson A, et al. Fluorouracil,
leucovorin, and oxaliplatin with and without cetuximab in the
first-line treatment of metastatic colorectal cancer. J Clin Oncol
2009;27(05):663–671

35 Douillard JY, Siena S, Cassidy J, et al. Randomized, phase III trial of
panitumumab with infusional fluorouracil, leucovorin, and oxa-
liplatin (FOLFOX4) versus FOLFOX4 alone as first-line treatment
in patients with previously untreated metastatic colorectal can-
cer: the PRIME study. J Clin Oncol 2010;28(31):4697–4705

36 Van Cutsem E, Köhne CH, Láng I, et al. Cetuximab plus irinotecan,
fluorouracil, and leucovorin as first-line treatment for metastatic
colorectal cancer: updated analysis of overall survival according
to tumor KRAS and BRAF mutation status. J Clin Oncol 2011;29
(15):2011–2019

37 Douillard JY, Oliner KS, Siena S, et al. Panitumumab-FOLFOX4
treatment and RAS mutations in colorectal cancer. N Engl J Med
2013;369(11):1023–1034

38 Karapetis CS, Khambata-Ford S, Jonker DJ, et al. K-ras mutations
and benefit from cetuximab in advanced colorectal cancer. N Engl
J Med 2008;359(17):1757–1765

39 Van Cutsem E, Köhne CH, Hitre E, et al. Cetuximab and chemo-
therapy as initial treatment for metastatic colorectal cancer. N
Engl J Med 2009;360(14):1408–1417

40 LacoutureME,Mitchell EP, Piperdi B, et al. Skin toxicity evaluation
protocol with panitumumab (STEPP), a phase II, open-label,
randomized trial evaluating the impact of a pre-Emptive Skin
treatment regimen on skin toxicities and quality of life in patients
with metastatic colorectal cancer. J Clin Oncol 2010;28(08):
1351–1357

41 Heinemann V, von Weikersthal LF, Decker T, et al. FOLFIRI plus
cetuximab or bevacizumab for advanced colorectal cancer: final
survival and per-protocol analysis of FIRE-3, a randomised clinical
trial. Br J Cancer 2021;124(03):587–594

42 Andre T, Amonkar M, Norquist JM, et al. Health-related quality of
life in patients with microsatellite instability-high or mismatch
repair deficient metastatic colorectal cancer treated with first-
line pembrolizumab versus chemotherapy (KEYNOTE-177): an
open-label, randomised, phase 3 trial. Lancet Oncol 2021;22(05):
665–677

43 Andre T, Elez E, Van Cutsem E, et al. Nivolumab (NIVO) plus
ipilimumab (IPI) vs chemotherapy (chemo) as first-line (1L)
treatment for microsatellite instability-high/mismatch repair-
deficient (MSI-H/dMMR) metastatic colorectal cancer (mCRC):
first results of the CheckMate 8HW study. J Clin Oncol 2024;42:
LBA768

44 Venook AP, Niedzwiecki D, Innocenti F. Impact of primary (1)
tumor location on overall survival (OS) and progression-free
survival (PFS) in patients (pts) with metastatic colorectal cancer

(mCRC): analysis of CALGB/SWOG 80405 (Alliance). J Clin Oncol
2016;34:3504

45 Muro K, Watanabe J, Shitara K, et al. LBA 0–10; First Line
Panitumumab Versus Bevacizumab in Combination With mFOL-
FOX6 for RASWild TypeMetastatic Colorectal Cancer: PARADIGM
Trial Results. Barcelona, Spain: European Society for Medical
Oncology World Congress on Gastrointestinal Cancer; 2022

46 Chibaudel B, Maindrault-Goebel F, Lledo G, et al. Can chemother-
apy be discontinued in unresectablemetastatic colorectal cancer?
The GERCOR OPTIMOX2 Study. J Clin Oncol 2009;27(34):
5727–5733

47 Adams RA, Meade AM, Seymour MT, et al; MRC COIN Trial
Investigators. Intermittent versus continuous oxaliplatin and
fluoropyrimidine combination chemotherapy for first-line treat-
ment of advanced colorectal cancer: results of the randomised
phase 3 MRC COIN trial. Lancet Oncol 2011;12(07):642–653

48 Simkens LH, van Tinteren H, May A, et al. Maintenance treatment
with capecitabine and bevacizumab in metastatic colorectal
cancer (CAIRO3): a phase 3 randomised controlled trial of the
Dutch Colorectal Cancer Group. Lancet 2015;385(9980):
1843–1852

49 Pietrantonio F, Morano F, Corallo S, et al. Maintenance therapy
with panitumumab alone vs panitumumab plus fluorouracil-
leucovorin in patients with RAS wild-type metastatic colorectal
cancer: a phase 2 randomized clinical trial. JAMA Oncol 2019;5
(09):1268–1275

50 Tournigand C, Cervantes A, Figer A, et al. OPTIMOX1: a random-
ized study of FOLFOX4 or FOLFOX7with oxaliplatin in a stop-and-
Go fashion in advanced colorectal cancer–a GERCOR study. J Clin
Oncol 2006;24(03):394–400

51 Grothey A, Sargent D, Goldberg RM, Schmoll HJ. Survival of
patients with advanced colorectal cancer improves with the
availability of fluorouracil-leucovorin, irinotecan, and oxaliplatin
in the course of treatment. J Clin Oncol 2004;22(07):1209–1214

52 Bennouna J, Sastre J, Arnold D, et al; ML18147 Study Investigators.
Continuation of bevacizumab after first progression in metastatic
colorectal cancer (ML18147): a randomised phase 3 trial. Lancet
Oncol 2013;14(01):29–37

53 Tabernero J, Yoshino T, Cohn AL, et al; RAISE Study Investigators.
Ramucirumab versus placebo in combination with second-line
FOLFIRI in patients with metastatic colorectal carcinoma that
progressed during or after first-line therapy with bevacizumab,
oxaliplatin, and a fluoropyrimidine (RAISE): a randomised, dou-
ble-blind, multicentre, phase 3 study. Lancet Oncol 2015;16(05):
499–508

54 Van Cutsem E, Tabernero J, Lakomy R, et al. Addition of aflibercept
to fluorouracil, leucovorin, and irinotecan improves survival in a
phase III randomized trial in patients with metastatic colorectal
cancer previously treated with an oxaliplatin-based regimen. J
Clin Oncol 2012;30(28):3499–3506

55 Tabernero J, Grothey A, Van Cutsem E, et al. Encorafenib plus
cetuximab as a new standard of care for previously treated BRAF
V600E-mutant metastatic colorectal cancer: updated survival
results and subgroup analyses from the BEACON study. J Clin
Oncol 2021;39(04):273–284

56 Grothey A, Van Cutsem E, Sobrero A, et al; CORRECT Study Group.
Regorafenib monotherapy for previously treated metastatic colo-
rectal cancer (CORRECT): an international, multicentre, random-
ised, placebo-controlled, phase 3 trial. Lancet 2013;381(9863):
303–312

57 Dasari A, Lonardi S, Garcia-Carbonero R, et al; FRESCO-2 Study
Investigators. Fruquintinib versus placebo in patients with refrac-
tory metastatic colorectal cancer (FRESCO-2): an international,
multicentre, randomised, double-blind, phase 3 study. Lancet
2023;402(10395):41–53

58 Cunningham D, Lang I, Marcuello E, et al; AVEX study investi-
gators. Bevacizumab plus capecitabine versus capecitabine alone
in elderly patients with previously untreated metastatic

South Asian Journal of Cancer Vol. 13 No. 4/2024 © 2024. MedIntel Services Pvt Ltd. All rights reserved.

Metastatic CRC—Real-World Recommendations Parikh et al.294



colorectal cancer (AVEX): an open-label, randomised phase 3 trial.
Lancet Oncol 2013;14(11):1077–1085

59 Adam R, Chiche L, Aloia T, et al; Association Française de Chir-
urgie. Hepatic resection for noncolorectal nonendocrine liver
metastases: analysis of 1,452 patients and development of a
prognostic model. Ann Surg 2006;244(04):524–535

60 Bismuth H, Adam R, Lévi F, et al. Resection of nonresectable liver
metastases from colorectal cancer after neoadjuvant chemother-
apy. Ann Surg 1996;224(04):509–520, discussion 520–522

61 Fong Y, Fortner J, Sun RL, Brennan MF, Blumgart LH. Clinical score
for predicting recurrence after hepatic resection for metastatic
colorectal cancer: analysis of 1001 consecutive cases. Ann Surg
1999;230(03):309–318, discussion 318–321

62 Nordlinger B, Guiguet M, Vaillant JC, et al; Association Française
de Chirurgie. Surgical resection of colorectal carcinoma metasta-
ses to the liver. A prognostic scoring system to improve case
selection, based on 1568 patients. Cancer 1996;77(07):
1254–1262

63 Mocellin S, Pilati P, Lise M, Nitti D. Meta-analysis of hepatic
arterial infusion for unresectable liver metastases from colorectal
cancer: the end of an era? J Clin Oncol 2007;25(35):5649–5654

64 Wasan HS, Gibbs P, Sharma NK, et al; FOXFIRE trial investigators
SIRFLOX trial investigators FOXFIRE-Global trial investigators.
First-line selective internal radiotherapy plus chemotherapy
versus chemotherapy alone in patients with liver metastases
from colorectal cancer (FOXFIRE, SIRFLOX, and FOXFIRE-Global):
a combined analysis of three multicentre, randomised, phase 3
trials. Lancet Oncol 2017;18(09):1159–1171

65 Mahadevan A, Blanck O, Lanciano R, et al. Stereotactic body
radiotherapy (SBRT) for liver metastasis - clinical outcomes
from the international multi-institutional RSSearch® Patient
Registry. Radiat Oncol 2018;13(01):26

66 Simmonds PC, Primrose JN, Colquitt JL, Garden OJ, Poston GJ, Rees
M. Surgical resection of hepatic metastases from colorectal
cancer: a systematic review of published studies. Br J Cancer
2006;94(07):982–999

67 Nordlinger B, Sorbye H, Glimelius B, et al; EORTCGastro-Intestinal
Tract Cancer Group Cancer Research UK Arbeitsgruppe Leberme-
tastasen und–tumoren in der Chirurgischen Arbeitsgemeinschaft
Onkologie (ALM-CAO) Australasian Gastro-Intestinal Trials Group
(AGITG) Fédération Francophone de Cancérologie Digestive
(FFCD) Perioperative FOLFOX4 chemotherapy and surgery versus
surgery alone for resectable liver metastases from colorectal

cancer (EORTC 40983): long-term results of a randomised, con-
trolled, phase 3 trial. Lancet Oncol 2013;14(12):1208–1215

68 Quénet F, Elias D, Roca L, et al; UNICANCER-GI Group and BIG
Renape Group. Cytoreductive surgery plus hyperthermic intra-
peritoneal chemotherapy versus cytoreductive surgery alone for
colorectal peritoneal metastases (PRODIGE 7): a multicentre,
randomised, open-label, phase 3 trial. Lancet Oncol 2021;22
(02):256–266

69 Nagourney RA, Evans S, Tran PH, Nagourney AJ, Sugarbaker PH.
Colorectal cancer cells from patients treated with FOLFOX or
CAPOX are resistant to oxaliplatin. Eur J Surg Oncol 2021;
47:738–742

70 Bylsma LC, Gillezeau C, Garawin TA, et al. Prevalence of RAS and
BRAFmutations inmetastatic colorectal cancer patients by tumor
sidedness: a systematic review and meta-analysis. Cancer Med
2020;9(03):1044–1057

71 Kopetz S, Grothey A, Yaeger R, et al. Encorafenib, binimetinib, and
cetuximab in V600E-mutated colorectal cancer. N Engl J Med
2019;381(17):1632–1643

72 Tabernero J, Grothey A, Van Cutsem E, et al. Encorafenib plus
cetuximab as a new standard of care for previously treated
V600E-mutant metastatic colorectal cancer: updated survival
results and subgroup analyses from the BEACON study. J Clin
Oncol 2021;39(04):273–284

73 Johnson B, Loree JM, Jacome AA, et al. Atypical, non-V600 BRAF
mutations as a potential mechanism of resistance to EGFR
inhibition in metastatic colorectal cancer. JCO Precis Oncol
2019;3:1–10

74 Sartore-Bianchi A, Trusolino L, Martino C, et al. Dual-targeted
therapy with trastuzumab and lapatinib in treatment-refractory,
KRAS codon 12/13 wild-type, HER2-positive metastatic colorec-
tal cancer (HERACLES): a proof-of-concept, multicentre, open-
label, phase 2 trial. Lancet Oncol 2016;17(06):738–746

75 Hainsworth JD, Meric-Bernstam F, Swanton C, et al. Targeted
therapy for advanced solid tumors on the basis of molecular
profiles: results fromMyPathway, an open-label, phase IIa multi-
ple basket study. J Clin Oncol 2018;36(06):536–542

76 Ou SI, Jänne PA, Leal TA, et al. First-in-human phase I/IB dose-
finding study of adagrasib (MRTX849) in patients with advanced
KRASG12C solid tumors (KRYSTAL-1). J Clin Oncol 2022;40(23):
2530–2538

77 Weiss L. ESMO 2021-highlights in colorectal cancer. Mag Eur Med
Oncol 2022;15(02):114–116

South Asian Journal of Cancer Vol. 13 No. 4/2024 © 2024. MedIntel Services Pvt Ltd. All rights reserved.

Metastatic CRC—Real-World Recommendations Parikh et al. 295


