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There is currently no clear definition regarding the exact
division point between right-sided and left-sided colon
cancer. The most widely-accepted definition establishes the
right colon as the region of the large intestine extending
from the ileocecal valve to the proximal two-thirds of the
transverse colon, while the left colon includes the distal
third of the transverse colon, descending colon, and sigmoid
colon (1). This differentiation is supported by the different
embryonic origins of these regions. More recently, the
colon was dichotomized, with the right colon including the
ileocecal valve to the splenic flexure, and the left colon from
the splenic flexure to the rectum (2). It is now known that
these anatomical differences are complemented by clinical
and molecular differences that confer unique characteristics
to each location.

Right-sided colon carcinomas account for a third of
all colorectal cancer (CRC). They are more common in
women, often have a mucinous component, with a signet
ring cell histology, and tend to be more undifferentiated
tumors. Additionally, cancers on the right side tend to
spread peritoneally, while those on the left side are more
likely to metastasize to the lungs and liver (3,4). This
different biological behavior reflects the existence of distinct
carcinogenesis pathways on each side, which has served as a
rational basis to explain the differences in response to anti-
epidermal growth factor receptor (EGFR) treatments, as

proposed in the recent article by Solar Vasconcelos ez 4/. (4).

Tumors on the right side are characterized by being
associated with mutations in the BRAF and RAS genes,
as well as microsatellite instability and an increased
hypermethylation of cytosine-phosphate-guanine (CpG)
islands (5). Forty percent of CRC harbor KRAS missense
mutations in codons 12, 13, or 61 which confer a lack
of response to anti-EGFR therapies (6). KRASGI2C is
detected in 2-4% of metastatic CRC (mCRC) and depicts
an aggressive disease with a disappointing response to
standard treatments (7). Recent studies however, have
evaluated the combination of small oral inhibitory
molecules, as sotorasib or adagrasib, with anti-EGFR
therapies achieving promising results (8,9).

Tumors on the left side are typically associated with
chromosomal instability (CIN), high DNA copy number
variation (CNV), and high dependence on the WNT
and MYC pathways. Left-sided tumors also present
more mutations in RAS, APC and p53, HERI and HER?
amplifications, as well as gene expression profiles that confer
greater sensitivity to EGFR-targeted therapies (10,11).

Retrospective analyses of randomized studies have
evaluated the efficacy of anti-EGFR therapies in patients
with RAS wild-type CRC based on laterality. One such
study addressed the prognostic and predictive value of
tumor laterality and RAS wild-type status in patients
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treated with chemotherapy and anti-EGFR therapy across
six phase III studies, CALGB 80405, CRYSTAL, PRIME,
PEAK, FIRE 3, and 200501819 (12). This retrospective
analysis showed that left-sided tumors had greater benefit
in overall survival (OS), objective response rate (ORR),
and progression-free survival (PFS) with the addition
of an anti-EGFR drug to chemotherapy compared to
chemotherapy alone or chemotherapy plus bevacizumab
in first-line treatment of mCRC. However, the benefit
is not as clear in tumors located on the right side. These
results are consistent with data from the PARADIGM10
study (13). In the phase III PARADIGM study, 823 patients
with RAS wild-type mCRC were randomized to receive
panitumumab or bevacizumab in combination with standard
first-line chemotherapy. This study showed greater benefit
in OS in patients treated with the anti-EGFR combination
and with tumors located on the left side, as well as in the
overall population. On the other hand, this benefit was not
achieved in patients with right-sided tumors. In this context,
the value of associating an anti-EGFR in patients with left-
sided RAS wild-type CRC is clearly established, while its
use in right-sided colon cancer remains controversial.

A recent meta-analysis analyzing the PEAK, CALGB/
SWOG 80405, FIRE-3, PARADIGM, and CAIROS studies
showed a benefit in PFS when associating an anti-vascular
endothelial growth factor (VEGF) versus an anti-EGFR in
RAS wild-type mCRC patients with right-sided tumors (14).
Given the results of previous studies and the limited efficacy
of anti-EGFR agents in this patient subgroup, National
Comprehensive Cancer Network (NCCN) and European
Society for Medical Oncology (ESMO) guidelines now
recommend in first-line treatment of advanced or mCRC,
combining an anti-VEGF agent with chemotherapy for
tumor harboring proficient mismatch repair/microsatellite
stable (pMMR/MSS) and wild-type RAS and RAF;
combining an anti-EGFR agent with chemotherapy for left-
sided tumor harboring pMMR/MSS and wild-type RAS and
RAF (15,16).

Further questions are raised in the case of patients
diagnosed with RAS wild-type colon cancer located in
the transverse colon. Patients with a tumor located in the
transverse colon are not well represented in clinical studies due
to their low frequency and lack of previous consensus in terms
of a definition. Indeed, the CALGB 8040513 study excluded
these patients (17), while other studies [CRYSTAL (18),
PRIME (19), PEAK (20), FIRE-3 (21), and 20050181 (22)]
included this population with those patients having disease
in the right colon. Thus, the fact that characteristics
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associated with the most distal third of the colon may more
closely reflect characteristics of left-sided tumors based on
embryonic origin was not taken into account.

Both the prognostic and predictive value of response to
anti-EGFR drugs diminish with more advanced treatment
lines, and location may not be relevant in the advanced
setting due to the acquisition of new resistance mutations.
Many trials, such as CORRECT or SUNLIGHT have
reported significantly improved outcomes beyond second
line in unselected patients. The use of multikinase
inhibitors as regorafenib has been useful in this setting
despite its limited clinical benefit (8). Improvements in the
understanding of underlying mechanisms of resistance,
as ERBB2 amplification or PIK3CA (23), will change this
approach in the future.

In this context, the study by Solar Vasconcelos et al.
shows interesting results regarding the predictive value
of response to anti-EGFR drugs and prognosis of tumors
located in the transverse colon, aiming to confirm similar
outcomes for the transverse colon and the right colon,
justifying the existing dichotomy between the right and left
colon (4). The analysis included a pool of 553 patients from
the CO.20 (24) and eCCTG/AGIT CO.17 (25) clinical
trials. These studies included mCRC patients treated with
anti-EGFR in advanced lines of therapy. The CCTG/AGIT
CO.17 trial included 572 patients. After excluding patients
with unknown BRAF and RAS status, data from 201 patients
were analyzed. The CO.20 study included 750 patients,
and data from 352 patients were analyzed, including only
those who had received cetuximab monotherapy treatment
and excluding those with a mutation in KRAS exon 2. Of
the 553 patients included, up to 352 presented a mutation
in NRAS, BRAF V600OE, or KRAS exons 3 or 4; these data
were however not analyzed but nonetheless could have
impacted the data. Ninety percent of patients were heavily
pretreated, having received at least two lines of treatment,
and may have developed resistance mutations that were not
tested for.

When evaluating patients by laterality, only 32 of the
553 patients were classified as having a tumor located
in the transverse colon, limiting representativeness for
drawing solid conclusions. The results showed interesting
outcomes when analyzing the efficacy of anti-EGFR
(cetuximab) treatment. Cetuximab treatment compared to
best supportive care did not increase OS or PFS in patients
with tumors located in the transverse colon or right colon,
reinforcing the similarity between these locations. It also did
not result in an increase in ORR, which was 0% in patients
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with tumors located in the transverse colon and 3.4%
in those with right-sided tumors. However, statistically
significant differences were found in tumors located on the
left side compared with transverse, with a response rate
of around 10%, median OS of 9.7 vs. 5.9 months [hazard
ratio (HR) =0.42; 95% confidence interval (CI): 0.27-0.67,
P=0.0002] and median PFS of 3.8 vs. 1.8 months (HR =0.49;
95% CI: 0.31-0.76; P=0.001) (4). These data are consistent
with those of previous publications (12,14).

Despite the limitations, the data presented in this study
indicate that there are multiple similarities between tumors
located in the right colon and in the transverse colon from
a prognostic standpoint, as a worse prognosis was observed
in the placebo arm compared to the left colon (4). This
reinforces the idea of the importance of colon laterality
based on embryonic origin, and hence its dichotomization.

From the perspective of predicting response to anti-
EGFR therapy, drawing conclusions for outcomes in
the transverse colon is more complex, and these results
should be considered as hypothesis-generating due to the
low number of cases, retrospective nature, and absence of
using location as a stratification criterion in both analyzed
meta-analyses. As such, further in-depth data analyses are
necessary to determine reliable conclusions regarding the
predictive value in terms of response to anti-EGFR therapy
in the transverse colon.
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