
BRAF colorectal cancer 3

ACHAIKI IATRIKI April - June 2022, Volume 41, Issue 2

(targeted therapy or checkpoint inhibitors) is still to be 
determined in the future.

Clinical implications of BRAF mutations 
Clinically, BRAF-mt CRC has been associated with 

a more advanced age of diagnosis and female sex, 
proximal (right) colon tumors, poorer differentiation, 
mucinous histology, MSI high and larger primary tu-
mors. The pattern of metastatic spread seems also to 
differ compared to BRAF wildtype (BRAF-WT) tumours 
with more peritoneal metastases seen in BRAFmt and 
fewer liver-only and lung metastases [11,12].

BRAF mutation confers worse prognosis in the meta-
static setting. In a pooled analysis of some of the largest 
phase III studies in metastatic CRC (the FOCUS, COIN 
and CAIRO I and II trials) worse OS for BRAF-mt CRC as 
compared to the BRAF wild type (WT) counterparts has 
been reported [13].

Survival in BRAF-mt populations after lung or liver 
metastasectomy has been also studied and results 
confirm worse prognosis and shorter OS after surgery 
compared with KRAS-mt or -BRAF WT tumors [14,15]. 

The poor prognosis of BRAF V600E-mutant mCRC has 

classification, BM1 and BM2, have also been proposed 
based on differential gene expression with distinct 
molecular patterns [10]. BM1 is characterized by KRAS/
AKT pathway activation, mTOR (mammalian target of 
rapamycin) deregulation, and epithelial–mesenchymal 
transition-related (EMT) processes with KRAS signaling 
and immune response, whereas BM2 is characterized 
by deregulation of the cell cycle and cycle checkpoint-
related processes [10]. The presence of two subgroups 
of BRAF-mutant CRC may help explain the differences 
in response to treatment among various patients and 
their diverse outcome. BM1 has a worse prognosis and 
a different approach in treatment is recommended 
compared to BM2. For instance, targeting the EGFR 
downstream cascade may provide greater benefit to 
BM1 compared to checkpoint-CDK inhibition that may 
offer more benefit to BM2 [10]. 

Finally, overlapping between MSI and BRAF mu-
tation often occurs in this population. In the era of 
immunotherapy in cancer, anti-PD1 drugs have been 
approved in MSI tumours including mCRC. However, 
the role of these antibodies in MSI BRAF-mt mCRC is 
still to be determined. Therefore, the best sequence 

Table 1. Consensus Molecular Subtype Classification (CMS).

Subtype Biological findings Clinical findings Prognosis Incidence

CMS 1

Immune 

MSI high

BRAF mutated

Hypermutations (high TMB) 

Immune activation

Right sided

Females

Older age

Intermediate  
to poor survival

~ 14%

CMS 2

Canonical

CIN high 

↑ EGFR activation

MSS

TP53 mutation 

↑↑ WNT/MYC activation

Left sided Good ~ 37%

CMS 3

Metabolic

CIN low

KRAS mutation

PI3K mutations

Metabolic dysregulation 

Intermediate ~ 13%

CMS 4

Mesenchymal

CIN high

Notch3/VEGFR2 overexpression 

↑ TGF-beta activation

Stroma infiltration 

Angiogenesis

Younger age Poor survival  
and worse relapse free 

survival

23%

Mixed Intratumoral heterogeneity Transition phenotype 13%




