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Abstract 

Objective 

To determine progression-free survival by KRAS status in 

patients with metastatic colorectal cancer in a Mexican 

population at the General Hospital of Mexico. 

Methods 

This is a descriptive, retrospective and cross-sectional 

study performed through a review of 71 clinical charts of 

patients between 2015-2020 with the diagnosis of 

Colorectal Cancer Metastasic in treatment with 

chemotherapy plus Bevacizumab in first line. 

Results 

In the results to sex, we observed that it was more 

prevalent in men than in women, with the mutational state, 

with 28 men with mutated KRAS and 20 with KRAS wild 

type, in women 17 patients with mutated KRAS and only 5 

wild type, regarding There was no difference in 

progression-free survival in both sexes, but there was a 

trend in the use of Bevacizumab in patients with mutated 

KRAS. 

Conclusion 

No distinction was observed in progression-free survival 

between men and women, but a non-significant trend was 

observed in patients with mutated KRAS using 

Bevacizumab versus KRAS wildtype. 

Introduction 

Colorectal cancer is the third most common cancer 

neoplasm in Western society and the second leading cause 

of cancer-related death in North America. It presents as a 

heterogeneous disease at the molecular level. Many studies 

have evaluated the molecular subtypes, pathological 

classification and determining clinical characteristics in 

prognosis and treatment (1,2). 

The most common forms of presentation are sporadic (> 

85%) or associated with Lynch syndrome (hereditary 

nonpolyposis CRC). Most cases occur as a consequence of 

sporadic methylation of hMLH1 (95-97%). The MSI-H 

phenotype is a hallmark of CRC associated with Lynch 

syndrome, which is diagnostic (3,4,5). 

Consensual Molecular Classification 

In 2015, The Consensus Molecular Subtypes of Colorectal 

Cancer was published, in which four molecular subtypes 

were identified. The 18 data sets used in the 

characterization and subtyping studies included 4,151 

patients. The authors divided the cohort into two 

equivalent groups for validation. The four consensus 

subtyping groups included 3104 samples; 858 (13%) did 

not correspond to any subtype and, therefore, were 

described as unclassifiable. (6) 

Molecular consensus subtype 1 (CMS1) 

14% of the cohort corresponded to this subtype, which 

shows microsatellite instability, IMS +, MICpG-H, 

hypermuted phenotype and numbering mutations in BRAF. 

The immune subtype of IMS was characterized by 

increased expression of genes associated with immune 

infiltrates and strong activation of immune evasion 

pathways. These tumors were frequent in women, on the 

right side, presenting in later stages and with worse 

survival after relapse.  

Molecular consensus subtype 2 (CMS2) 

37% of the cohort classified in this canonical-epithelial 

subtype. CMS2 had the highest copy number gains and 

losses; Furthermore, it had high expression of Wnt and 

MYC downstream targets. These tumors commonly occur 

on the left side. The patients had better survival rates after 

relapse compared to CMS1.  

Molecular consensus subtype 3 (CMS3) 

13% of the cohort classified in this subtype. Most of the 

tumors presented mixed IMS, mainly MICpG-L, and had a 

low frequency of copy number alterations. Mutations in 

KRAS were common.  

Consensus molecular subtype 4 (CMS4) 
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23% of the cohort classified in this mesenchymal subtype, 

characterized by prominent activity of the transforming 

growth factor-β, stromal invasion and angiogenesis. It had 

a high frequency of gains and losses in the number of 

copies. Tumors tend to be diagnosed at a later stage and 

show the greatest relapse and the least overall survival. 

Different Antineoplastic Agents And Schemes 

Approved In CRC Metastatic Left Colon Or Right 

Colon Which Is The Best Option? 

For many years, systemic treatment of mCRC was based 

almost exclusively on 5-FU and leucovorin. Despite the 

fact that many drugs were combined with 5-FU, the results 

did not improve until in the late 1990s irinotecan and 

oxaliplatin were added to 5-FU and leucovorin and 

increased survival to 14-16 months. (7) 

The use of these agents created the already popular 

regimens known as FOLFIRI or ILF when they contain 

irinotecan and FOLFOX for oxaliplatin. These schedules 

are not fixed since they represent combinations that allow 

different doses and application intervals of its components. 

(8) In turn, 5-FU can be substituted for oral 

fluoropyridimidine, capecitabine, achieving a similar 

therapeutic efficacy but with a profile toxicity, mainly at 

the expense of the hand-foot syndrome that occurs more 

frequently with capecitabine. (9) Regarding the selection of 

irinotecan or oxaliplatin, the side effects of each of these 

agents are also largely the which determines the preference 

for any of them in each particular patient.Regarding the 

toxicity profile of these two agents, the risk of neuropathy 

and allergy with oxaliplatin and diarrhea and interactions 

with other drugs, particularly those metabolized by 

CYP3A4, such as ketoconazole, with irinotecan should be 

taken into account. (10) 

Other options have been added to the previous alternatives, 

as a result of the development of monoclonal antibodies. 

The first of these was bevacizumab, which represents the 

first monoclonal antibody approved by the FDA to inhibit 

angiogenesis. The inclusion of bevacizumab increased 

survival by another five months or more (11), making the 

median survival of patients with mCRC now at least 21 

months. (12) 

The next monoclonal antibody approved for the treatment 

of patients with mCRC was cetuximab, an agent that 

targets the epidermoid growth factor receptor. Results with 

cetuximab plus irinotecan administered without prior 

patient selection were superior in progression-free survival 

to irinotecan. (13) However, when K-ras mutated patients 

were found to have a minimal chance of responding to 

cetuximab, patients with wild-type K-ras experienced 

greater progression-free survival and overall survival. (14-

16) 

An important aspect regarding the use of monoclonal 

antibodies in mCRC is the fact that "much more is not 

better". That is, the combination of bevacizumab plus 

cetuximab (17) or bevacizumab plus panitumumab (18) 

were not more effective and if more toxic than the use of 

one of them alone.Regarding the choice of bevacizumab or 

cetuximab as part of the first-line treatment in patients with 

wild-type K-ras, bevacizumab is generally recommended 

as the first option. 

In the past decade, there has been considerable debate as to 

whether bevacizumab or cetuximab should be the preferred 

first-line biological therapy for treatment of patients with 

KRAS wild-type metastatic colorectal cancer. Two large 

randomised studies, the CALGB/SWOG 80405 study (19) 

(referred to throughout as the CALGB study) and the 

FIRE-3 study,(20)were done to clarify this question. 

However, the studies reached opposing conclusions. The 

CALGB study found that the median overall survival was 

identical for the two biological therapies,(21) whereas the 

FIRE-3 study found a significant overall survival benefit 

for patients who were given cetuximab compared with 
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bevacizumab as first-line therapy.(22)In subgroup analyses 

of the overall survival data according to tumour sidedness, 

both studies found that cetuximab was more effective than 

bevacizumab for leftsidedtumours, whereas bevacizumab 

was preferable for right-sided tumours 

Our hypothesis was first tested by referring to the 

differences in overall survival observed in patients 

classified in the same CMS group who received the same 

biological therapy, as reported by the two studies(20-21). 

We examined the discrepancy in overall survival found by 

the FIRE-3 and CALGB studies for firstline cetuximab in 

the CMS1 and CMS4 tumour subtypes. In the CALGB 

study, according to our working hypothesis, first-line 

cetuximab coupled with oxaliplatin probably had an 

antagonistic effect in patients with CMS1 and CMS4 

microenvironments, which would explain the reduced 

overall survival of 11·7 months (95% CI 10·9−18·0) in the 

CMS1 subgroup and 30·8 months (24·4−43·5) in the 

CMS4 subgroup.  

By contrast, in the FIRE-3 study, the synergistic 

combination of cetuximab with irinotecan would provide a 

greater overall survival benefit, which would explain the 

improved overall survival of 17·9 months (95% CI 

7·1−28·7) in the CMS1 subgroup and 40·1 months 

(20·3−59·9) in the CMS4 subgroup. Thus, in patients with 

the same tumour microenvironments who received the 

same first-line biological therapy (Cetuximab), a different 

overall survival was observed depending on the first-line 

chemotherapy backbone. In a clinical setting, the overall 

survival associated with first-line cetuximab or first-line 

bevacizumab is actually representative of cumulative 

overall survival obtained after first-line treatment, second-

line treatment, and other treatment lines for each group. 

Our hypothesis can also explain the discrepant results of 

the studies with regards to first-line bevacizumab in 

patients with tumours classified as CMS1 and CMS4.  

Compared with the FIRE-3 study, the CALGB study found 

an improved overall survival with first-line bevacizumab in 

the CMS1 and CMS4 subgroups. The CALGB study used 

a sequence of two synergistic combinations for patients 

with CMS1 and CMS4-defined tumour 

microenvironments: first-line bevacizumab-oxaliplatin and 

second-line cetuximab irinotecan (administered to some of 

the patients; which resulted in a cumulative overall 

survival of 22·5 months (95% CI 15·9−32·6) for the CMS1 

subgroup and 32·7 months (26·3−37·5) for the CMS4 

subgroup.  

By contrast, in the FIRE-3 study, after the overall survival 

benefit obtained following the synergistic first-line 

bevacizumab-irinotecan, 41% of the patients crossed over 

to secondline cetuximaboxaliplatin,2 which probably had 

an antagonistic effect in patients classified as CMS1 and 

CMS4. This effect would reduce the contribution of the 

secondline cetuximab-oxaliplatin to the cumulative overall 

survival of patients who received first-line bevacizumab in 

the FIRE-3 study,and could explain the worse median 

overall survival of 13·1 months (95% CI 8·5−17·6) in the 

CMS1 subgroup and 21·1 months (14·8−27·3) in the 

CMS4 subgroup, compared with 22·5 months (15·9−32·6) 

and 32·7 months (26·3−37·5), respectively, in the CALGB 

study. 

Results 

 

Table 1 - Incidence of sex on KRAS mutational status 
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Table 2 - Progression-free survival depending on KRAS 

mutational status 

 

Table 3 - Progression-free survival depending on sex 

Discussion 

In our study, the real impact that adding Bevacizumab had 

in patients with metastatic colorectal cancer depending on 

the KRAS mutational status was determined, which has 

been debated by several studies already pointed out mainly 

by CALGB / SWOG and FIRE3 where it is It is evident 

that despite regardless of the state, the use of Bevacizumab 

is beneficial both in terms of progression-free survival and 

overall survival, in our case there was no difference in both 

sexes and without a slight difference in favor of KRAS 

mutated with the use of the antiangiogenic . 
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