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The backbone of medical oncological therapy in patients with meta- BRAFV600E mutation is found in approximately 10% of patients but

static colorectal cancer (mCRC) is chemotherapy. In recent years, treat-
ment of patients with mCRC has changed from “one strategy fits all” to
a more personalized approach based on clinical characteristics and mo-
lecular profiling [1]. In the daily clinical practice, molecular profiling is
used to identify therapeutically tractable alteration and topredict efficacy
of targeted therapies. Presently, the molecular changes with immediate
implication on the choice of therapy are RAS (KRAS and NRAS), BRAF
andMSI status. Furthermore, new therapies directed against rare molec-
ular alterations including HER-2 directed therapies and TRK-fusions are
emerging and thus the importance of molecular profiling will grow.

In the meta-analysis accompanying this commentary, Bhullar and
colleagues present data on biomarker concordance between primary
and paired metastasis from 3565 patients (61 trials) with mCRC [2].
The liver was the most commonly biopsied metastatic site (n =
2276), followed by lymph nodes (n = 1123), and lung (n = 438)
whereas biopsies from peritoneum were rather seldom (n = 132).
They found an excellent agreement of 94% or higher for RAS and BRAF
status and concluded correctly that molecular testing of either the pri-
mary or liver and lung metastasis is adequate. Discrepancies may partly
depend on timing of metastases. Bhullar et al. could not account for the
time between the primary tumor and metastasis but probably most of
paired analyses were done in patient with synchronous mCRC as re-
ported by others [2].

The most important marker in daily practice is the RAS status
(around 45% of mCRC are RAS wildtype) as any mutation predict for
no benefit of anti-EGFR therapy. The standard therapy in fit patients
with left-sided RASwildtypemCRC is a doublet or perhaps a triplet reg-
imenwith anti-EGFR therapy [3] but the optimal targeted therapy in pa-
tientswith right sided tumors is still not established and in patientswith
RASmutations, effective therapy and predictive markers are lacking [1].

The prognosis of mCRC patients depends on the localization of me-
tastases as particularly peritoneal metastases is related to a worse prog-
nosis as compared to other locations. In the present meta-analysis only
4% of patients included had peritoneal carcinomatosis. Therefore,
to fully understand the genomics of the entire metastatic pattern of
mCRC, future research should include analysis of all metastatic lesions.
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may be found in as many as 20% in unselected patients [6]. Patients
with a BRAFV600E mutated tumor have a poor prognosis and derive lim-
ited benefit from standard therapy after first line therapywith amedian
PFS of only 2 months [7]. Unfortunately, there is no benefit of single
agent BRAF-inhibition in mCRC patients because BRAF inhibition causes
rapid feedback activation of EGFR leading to continued proliferation.
This feedback stimulation may be overcome by simultaneous targeting
multiple targets in the pathway, e.g. EGFR and MEK. A triple combina-
tion is evaluated in the 3-armed randomized BEACON trial and results
are eagerly awaited.

The mismatch repair (MMR) system detects and repairs the mis-
matches that occur during DNA replication. Deficient MMR (dMMR) is
found in approximately 15% of early stage CRC but in only 4–5% in pa-
tients with mCRC. Until recently, MMR status was primarily a helpful
biomarker in patients with early stage CRC as patients with dMMR
have better outcomes and derive no benefit of adjuvant 5-FU treatment.
In contrast, patients withmCRC dMMR tumors have a poorer prognosis.
However, these patients gain exceptional benefit from immunotherapy
and consequently FDA approved check-point inhibitors in this small
subgroup [4,5].

During the treatment lines, acquired resistancemay develop - either
because of treatment selection pressure or because of development of
new mutations and/or other genomic changes. To increase knowledge
on secondary resistance mechanisms and on the temporal heterogene-
itywe recommendmore studieswith biopsy ofmetastasis at the time of
progressive disease. Another option to circumvent these problems is to
search for genomic alterations in the circulation (liquid biopsy). Several
head to head studies have demonstrated high concordance between
blood-based testing versus standard tissue-based RAS testing methods
[8]. Patients treated with anti-EGFR therapy almost inevitably develop
resistance. Themajormechanisms involve appearance of activatingmu-
tations in EGFR downstream effectors (KRAS, NRAS, or BRAF) and this
may be reflected in ctDNA and thus acquired resistance to anti-EGFR
therapy may be tracked by continuous analysis of ctDNA. Recently it
was shown that mutant RAS clones arising during anti-EGFR therapy
may disappear upon withdrawal of treatment pressure and therefore
after a treatment break the tumormay become sensitive for rechallenge
[9].

When implementing biomarkers in the routine clinical decisions it is
of major importance to have solid and consistent evidence on as well
technical, biological and clinical aspects. Therefore, the present study
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[2] is of importance by demonstrating the concordance in molecular al-
terations between primary and metastasis in well-established markers
and thereby confirming the current recommendations as stated in
NCCN guidelines (version 4.2018) that biopsies from as well metastasis
and primaries can be used for RAS and BRAF testing.
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