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Summary

Purpose: Colorectal cancer is one of the most common ma-
lignancies in the World. RAS-BRAF mutational status and
primary tumor location are also important factors for the
selection of optimal combinations therapies. In this study,
we aimed to evaluate the Turkish oncologists’ treatment deci-
sions depending on tumor location and mutational status
in metastatic colorectal cancer.

Methods: An online survey link was sent to the medical
oncologists who are registered to Turkish Society of Medical
Oncology via e-mail and mobile applications.

Results: Ninety-four oncologists (85.5%) reported that tu-
mor localization affects their treatment modality. In RAS-
BRAF wild type left colon tumors, Turkish oncologists mostly
use chemotherapy and anti-EGFR therapy (90.1%) for the
first-line treatment, while on the right side, oncologists fa-
vored anti-VEGF therapy in combination with chemotherapy
(65.5%). BRAF-mutant tumors in left colon had nearly the

Introduction

Colorectal cancer is one of the most common
malignancies in the World. Nearly half of the pa-
tients either have metastasis at the time of diag-
nosis or later develop metastatic disease during
follow up [1]. Addition of irinotecan or oxaliplatin
to fluoropyrimidine-based chemotherapy is the
backbone of treatment [2,3]. The new targeted
agents like vascular endothelial growth factor an-
tagonist (anti-VEGF) and epidermal growth factor
receptor antagonist (anti-EGFR) monoclonal anti-
bodies have opened a new era in the treatment of

same rates of treatment tendency with both anti-VEGF and
anti-EGFR antibodies in combination with chemotherapy,
while in right-sided tumors the main treatment selection of
the participants was anti-VEGF-based treatment (83.6%).
In RAS-mutant patients, a great number of oncologists
selected anti-VEGF-based treatment. On the right and left
colon tumors, anti-VEGF treatment options ratios were 91.7
and 92.7%, respectively. Maintenance treatment is usually
preferred by oncologists in both anti-VEGF and anti-EGFR-
based treatment.

Conclusion: Turkish oncologists are considering tumor
sidedness as an indicator for treatment individualization
of patients. The selection of monoclonal antibodies is being
affected by tumor localization and mutation status.

Key words: colorectal cancer, oncologists preferences, tumor
sidedness, RAS mutation, BRAF mutation

metastatic colorectal cancer. The combination of
targeted agents and chemotherapy have extended
life expectancy of metastatic colorectal cancer pa-
tients over 30 months [4,5]. But, optimal combina-
tion regimens as first-line treatment are still con-
troversial. Extended RAS mutation evaluation is a
key factor for the selection of the anti-EGFR agents
because these drugs are effective only in RAS-wild
type patient population. BRAF mutational status
and primary tumor location are also important
factors for the selection of optimal combinations
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therapies [6-9]. Retrospective analyses of studies
showed that left-sided colon cancer patients achieve
long-term survival benefit with anti-EGFR combi-
nation therapies [10]. Still, treatment suggestions
for metastatic colorectal cancer differ from guide-
lines to guideline due to tumor location. While
National Comprehensive Cancer Network (NCCN)
guidelines restrict anti-EGFR agents in right-sided
tumors in the first-line setting, however, there are
no suggestions for the treatment of colon cancer
depended on tumor sidedness by European Society
of Medical Oncology (ESMO) guidelines yet. There
are also some studies which investigate the treat-
ment choices and guideline adherence of oncolo-
gists in the adjuvant setting of colorectal cancer,
but there is no study for advanced disease [11,12].
In this study, we aimed to evaluate the Turkish
oncologists’ treatment decisions depending on tu-
mor location and mutational status in metastatic
colorectal cancer.

Methods

Participants

An online survey link was sent to the medical on-
cologists who are registered to Turkish Society of Medi-
cal Oncology via e-mail and mobile applications. A total
number of 599 oncologists were invited to fill in a ques-
tionnaire. The e-mail invitation and mobile application
messages were sent two times in a week for increasing
the response rates. The survey started on 22°¢ December
2017 and ended on 8" January 2018.

Survey

The online survey form was established via Google
Surveys. The survey was taken voluntarily by oncolo-
gists. There were no promotions or gifts to increase
participation. The questionnaire was containing 16
questions which were designed to understand the par-
ticipants’ experience, working conditions, and colorectal
cancer treatment decisions. Information about the ex-
perience in oncology practice, academic status and the
type of hospital was obtained from the participants. The
accessibility of genetic tests for RAS and BRAF and the
duration of having test results were asked to the oncolo-
gists via the questionnaire. The participants were told to
ignore reimbursement conditions and make decisions for
a patient whose ECOG performance status was equal to
0 or 1. The patient scenarios were based on RAS-BRAF
mutation and tumor sidedness. Tumor sidedness was di-
vided in three categories as right (from the caecum to
hepatic flexure), transverse and left (from splenic flexure
to anus) colon. Although three categories were defined in
tumor location, the transverse colon was only included
in RAS-BRAF wild tumor type question. In most stud-
ies that tried to elucidate the utility of anti-EGFR agents
due to sidedness had excluded the transverse colon, so
we investigated the treatment tendency of oncologists in
this tumor localization. The answers to questions were

including different treatment options which contained
a combination of different chemotherapy regimens and
monoclonal antibodies. The monoclonal antibodies were
grouped as anti-EGFR and anti-VEGF drugs. The type of
the monoclonal antibody was censored due to ethical is-
sues. The oncologists were free to choose one or more
answers and the answers were evaluated separately as
only chemotherapy, chemotherapy plus anti-VEGF, chem-
otherapy plus anti-EGFR and more than 1 treatment op-
tion. All questions were mandatory to answer. The com-
plete questionnaire form is shown in Appendix A.1

Statistics

The survey results were analyzed using descriptive
statistics, and x2 test was used to calculate the p values
with SPSS version 21.0. Also, e-PICOS was used to ana-
lyze the difference between percentages by Z-test. The
level of significance was set at p<0.05.

Guidelines

The 1.2018 version of NCCN and 2016 dated ESMO
guidelines were used to compare the data derived from
the survey.

Results

One hundred and 10 oncologists (18% of all
members) responded the survey invitation. Most of
the oncologists (44.5%) who responded the ques-
tionnaire had 6- to 10-year experience in oncology.
Associate professors were the largest population
(35.5%) answering the survey. Oncology special-
ists were the second group with 31 participants
(28.2%). Most of the participants were working in
university hospitals and educational state hospitals
(39.1 and 29.1%, respectively). Other features of the
study population are shown in the Table 1.

Most of the participants (72.7%) had genetic
laboratories at their hospitals to make RAS and
BRAF tests. The rest of the oncologists needed as-
sistance of other facilities. A great number of on-
cologists (77.3%) had the results in 2-week time.

The results for treatment choices were evalu-
ated individually in all questions. In second evalu-
ation the results were grouped into 4 categories
as only chemotherapy, chemotherapy plus anti-
EGFR, chemotherapy plus anti-VEGF and multiple
choices.

Ninety-four oncologists (85.5%) reported that
tumor localization affects their treatment option.

In RAS-BRAF wild left colon tumors, Turkish
oncologists mostly used chemotherapy and anti-
EGEFR therapy (90.1%) for the first-line treatment.
Chemotherapy backbone was (fluorouracil/capecit-
abine, leucovorin, oxaliplatin) FOLFOX/XELOX and
FOLFIRI (fluorouracil, leucovorin, irinotecan) (64.5
and 47.3%, respectively). Only 4.5% of oncologists
tended to use anti-VEGF combined with doublet
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Table 1. Oncologists’ experience, working conditions and chemotherapy. Four oncologists had chosen more

academic status

Status %

Experience in oncology (years)

0-5 23.6
6-10 44.5
11-15 182
16-20 7.3
21-30 64
Academic status
Professor 17.3
Associated Professor 35.5
Assistant Professor 9.1
Specialist 28.2
Fellow 10
Working facility
Public University Hospital 39.1
Educational Hospital 29.1
State Hospital 3.6
Private Hospital 19.1
Private Foundation University Hospital 9.1

Receiving mutational tests (week)

1 12.7
2 58.2
3 19.1
4 7.3
>4 2.7

than 1 treatment option and one answered to use
only chemotherapy in RAS-BRAF wild-type left co-
lon cancers. On the right side colon cancers with
RAS-BRAF wild-type, oncologists favored anti-
VEGF therapy in combination with chemotherapy
(65.5%). Nine oncologists chose more than one
treatment modality while four reported only use of
chemotherapy without monoclonal antibodies. The
chemotherapy regimens most used were FOLFOX/
XELOX, FOLFIRI, and FOLFOXIRI in combination
with anti-VEGF antibodies (57.3, 26.4 and 11.8%,
respectively) (Figure 1). A small subset of oncolo-
gists (6.4%) reported that they will use FOLFOXIRI
plus anti-EGFR therapy. The medical oncologists
working at an academical setting significantly pre-
ferred to use anti-EGFR antibodies in this group
of patients (p=0.02). In the RAS-BRAF wild-type
tumors localized to the transverse colon, the par-
ticipants chose anti-EGFR treatment in combina-
tion with chemotherapy (59.1%). FOLFOX/XELOX
backbone regimen was the most preferred option in
this setting (52.7%). Chemotherapy plus anti-VEGF
treatment was selected by 30 oncologists (27.3%).
Anti-EGFR treatment choice decreased significant-
ly from left to right colon (left: 90.9%, transverse:
59.1%, right: 22.7%, p<0.001). Thirteen participants
had chosen more than one treatment option (11.8%).
The oncologists who were working in university
hospitals tended to use less anti-EGFR-based treat-
ment in transverse colon tumors (University hos-
pitals 47%, non-university hospitals 68%, p=0.03).
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Figure 1. The chemotherapy backbone and targeted agent selection of oncologists in RAS-BRAF wild type tumors.
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RAS wild and BRAF mutant tumors in the left
colon had nearly the same rates of treatment ten-
dency with both anti-VEGF and anti-EGFR antibod-
ies in combination with chemotherapy (46.4 and
43.06%, respectively, p=0.68). In both arms, FOLFOX/
XELOX backbone chemotherapy was the first op-
tion (anti-EGFR: 25.5%, anti-VEGF: 31.8%) (Figure
2). FOLFOXIRI was the second most selected option
in front of FOLFIRI (22.7 and 20.9%, respectively)

among medical oncologists who preferred to use
an anti-VEGF agent plus chemotherapy. In right-
sided tumors with RAS-wild type and BRAF mutant
genetic profile, the use of anti-EGFR treatment was
very low (6.4%). The main treatment selection of
the participants was anti-VEGF-based treatment
(83.6%). In this group, the choices of backbone
chemotherapies were FOLFOX/XELOX, FOLFOXIRI,
and FOLFIRI (55.5, 34.5 and 23.6%, respectively).
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Figure 2. The chemotherapy backbone and targeted agent selection of oncologists in BRAF mutant tumors.
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Figure 3. The chemotherapy backbone and targeted agent selection of oncologists in RAS mutant tumors.
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Table 2. Treatment choices of oncologists’ due to RAS-BRAF mutation and tumor location

Choices Left colon Right colon
% (n) % (n)
RAS-BRAF wt BRAF mt RAS mt RAS-BRAF wt BRAF mt RAS mt
Chemotherapy! 1(1) 1.8 (2) 1(1) 3.6 (4) 4.3 (5) 2.8 (3)
Chemotherapyl+anti-EGFR 90.9 (100) 43.6 (48) 1(1) 22.7 (25) 64 (7) 1(1)
Chemotherapy!+Anti-VEGF 4.5 (5) 464 (51) 92.7 (102) 65.5 (72) 83.6 (92) 91.7 (100)
Multiple choices? 3.6 (4) 8.2 (9) 5.5 (6) 8.2 (9) 5.5 (6) 4.6 (5

ncluding Doublet &Triplet regimens. 2Including more than one treatment regimen.

In BRAF mutant patients with right-sided tumors
oncologists preferred in significantly higher rates
anti-VEGF than anti-EGFR-based treatment (83.6%
and 46.4%, p<0.001).

In RAS mutant patients, a great number of on-
cologists selected anti-VEGF based-treatment. On
the right and left colon tumors, anti-VEGF treat-
ment options ratios were 91.7 and 92.7%, respec-
tively. There was no statistical difference between
these groups (p=0.63). As a second option, the on-
cologists preferred more than one option which
was consisted of chemotherapy with or without a
biologic agent (Figure 3). The selection of this op-
tion was higher in left-sided tumors (5.5%, 4.6%).
Only chemotherapy and chemotherapy in combi-
nation with anti-EGFR agents were rarely selected
(Table 2). The maintenance treatment was usu-
ally preferred by oncologists in both anti-VEGF
and anti-EGFR-based treatment. The maintenance
treatment rates were higher in the anti-VEGF
group which was statistically significant (81.8 and
58.2%, p<0.001). The oncologists who had experi-
ence more than 10 years, used significantly less
maintenance treatment with anti-EGFR antibod-
ies (p=0.008). Also, anti-EGFR maintenance therapy
was significantly less preferred in university hos-
pitals (p=0.03).

Discussion

In this study, we investigated the guideline ad-
herence and first-line treatment choices of Turk-
ish oncologists in metastatic colorectal cancer. We
reached 110 oncologists and had a sufficient rep-
resentative sample of Turkish oncologist popula-
tion. Most of the participants (85.5%) make their
treatment choices according to tumor location. The
retrospective analyses of phase 3 trials dependent
on tumor location affected the treatment choices
of Turkish oncologists in both chemotherapy regi-
mens and targeted agents. In the retrospective anal-
yses of FIRE-3 and CRYSTAL trials, while left-sided
RAS wild colon tumors achieved great benefit from
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chemotherapy with or without anti-EGFR treat-
ment, right-sided tumors had not benefited from
the addition of anti-EGFR agents [13]. In our study
participants chose mostly chemotherapy plus anti-
EGFR treatment regimens in left-sided RAS wild
type tumors. Turkish medical oncologists preferred
FOLFOX/XELOX at a higher rate than FOLFIRI in
combination with anti-EGFR agents. The FOLFOX/
XELOX preference of participants can be based on
the CALBG trial which showed the same response
rate as FOLFIRI [14].

In our survey the selection of anti-EGFR agents
decreased from left to right colon in RAS wild type
colon cancer. In most studies, the transverse co-
lon was excluded and there is no clear data about
treatment effectiveness of these tumors. The par-
ticipants mostly preferred chemotherapy plus anti-
VEGF regimens in RAS-BRAF wild-type right-sided
tumors (65.5%) which was correlated with Tejpar et
al. and Venook et al. studies [13,15]. Although most
participants declared that they were following the
NCCN guidelines (89.1%), anti-EGFR treatment
was preferred more than expected in right-sided
colon cancers (22.7%).

The RAS mutation is very frequent in both
right and left colon cancer and associated with anti-
EGFR treatment resistance and even detrimental
effects [16,17]. Both NCCN and ESMO guidelines
do not recommend anti-EGFR-based treatment in
this group of patients. Also in our survey, most of
the oncologists preferred anti-VEGF-based treat-
ments in both right and left-sided tumors (91.7 and
92.7%, respectively) with RAS mutant tumors. The
other options were mostly composed of chemo-
therapy alone or both chemotherapy and anti-VEGF
combinations. In RAS-mutated patients anti-EGFR-
based treatment was very low in our survey on
both sides of colon cancers by Turkish oncologists
(1%, 1%).

The BRAF V600E mutation is the second most
frequent mutation in colorectal cancer and rarely
overlapping RAS mutations. BRAF mutation is seen
in most right-sided tumors in association with tu-
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mor biology and microsatellite instability. Overall,
the frequency of BRAF mutation in colon cancer
was determined as 8.8% [18]. De Roock et al. [19]
had found BRAF mutation frequency of 4.7%. Al-
though the BRAF-mutant tumors are composing
a small proportion of all colorectal cancers, treat-
ments of these tumors are extremely difficult [20].
BRAF mutations are also closely related to anti-
EGFR treatment resistance and worse prognosis
[21-23]. In the pre-planned retrospective analysis
of the PRIME trial, BRAF mutation was determined
to be prognostic but not predictive [16]. In contrast,
the results from the COIN trial showed even det-
rimental effects of anti-EGFR treatment in BRAF-
mutant patients [22]. The use of anti-EGFR agents
is still controversial for BRAF mutant colorectal
cancers. In our study, oncologists preferred nearly
at the same ratio anti-VEGF and anti-EGFR-based
treatments in the left colon. In the right colon, anti-
VEGF-based treatment was highly chosen than the
anti-EGFR agents (83.6 and 6.4%, respectively).

In both anti-VEGF and anti-EGFR-based treat-
ment groups, the trend for maintenance therapy
was more than 50%, which was higher in the anti-
VEGF group (81.8 and 58.2%, respectively). Even
though some trials show benefit of maintenance
treatment, NCCN guideline does not strongly sug-
gest maintenance treatment, but ESMO guideline
insists for maintenance treatment with bevacizum-
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Please do not consider reimbursement conditions while answering questions.
Please consider the patients’ ECOG performance status 0-1 while answering questions.
Anti-VEGF: Bevacizumab, Anti-EGFR: Cetuximab, Panitimumab

1.

0-5
6-10
11-15
16-20
21-30
31-40

2. What is your academic status in Medical Oncology?

Professor

Associate Professor
Assistant Professor
Specialist

Fellow

How long have you been working in Medical Oncology? (years)

Continued on the next page
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Please do not consider reimbursement conditions while answering questions.
Please consider the patients’ ECOG performance status 0-1 while answering questions.
Anti-VEGF: Bevacizumab, Anti-EGFR: Cetuximab, Panitimumab

3. What kind of hospital are you working for?
Government University Hospital
Education and Research Hospital
State Hospital
Private Hospital
Foundation University Hospital

4. Are your treatment decision influenced by the tumor sidedness in first-line treatment of metastatic colorectal cancer?

Yes
No

5. Do you have an opportunity of analyzing theKRAS-BRAF status of colorectal cancer in your hospital?

Yes
No

6. What is your estimated time of receiving results of KRAS-BRAF mutation analyze?

1 week

2 weeks

3 weeks

4 weeks

More Than 4 weeks

7. What are your first line palliative treatment choices in a patient who has LEFT-SIDED TUMOR and RAS-BRAF WILD

type? (More than one can be chosen)
FOLFOX/XELOX
FOLFIRI
FOLFOX/XELOX+anti-EGFR
FOLFIRI+anti-EGFR
FOLFOX/XELOX+anti-VEGF
FOLFIRI+anti-VEGF

8. What are your first line palliative treatment choices in a patient who has RIGHT-SIDED TUMOR and RAS-BRAF WILD

type? (More than one can be chosen)
FOLFOX/XELOX
FOLFIRI
FOLFOXIRI
FOLFOX/XELOX+anti-EGFR
FOLFIRI+anti-EGFR
FOLFOXIRI+anti-EGFR
FOLFOX/XELOX+anti-VEGF
FOLFIRI+anti-VEGF
FOLFOXIRI+anti-VEGF

9. What are your first line palliative treatment choices in a patient who hasTRANSVERSE COLON LOCATED TUMOR and

RAS-BRAF WILD type? (More than one can be chosen)

FOLFOX/XELOX

FOLFIRI

FOLFOXIRI
FOLFOX/XELOX+anti-EGFR
FOLFIRI+anti-EGFR
FOLFOXIRI+anti-EGFR
FOLFOX/XELOX+anti-VEGF
FOLFIRI+anti-VEGF
FOLFOXIRI+anti-VEGF

Continued on the next page
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Please do not consider reimbursement conditions while answering questions.
Please consider the patients’ ECOG performance status 0-1 while answering questions.
Anti-VEGF: Bevacizumab, Anti-EGFR: Cetuximab, Panitimumab

10. What are your first line palliative treatment choices in a patient who has LEFT-SIDED TUMOR and RAS WILD-BRAF
MUTANT type? (More than one can be chosen)

FOLFOX/XELOX
FOLFIRI
FOLFOXIRI
FOLFOX/XELOX+anti-EGFR
FOLFIRI+anti-EGFR
FOLFOXIRI+anti-EGFR
FOLFOX/XELOX+anti-VEGF
FOLFIRI+anti-VEGF
FOLFOXIRI+anti-VEGF
11. What are your first line palliative treatment choices in a patient who has RIGHT-SIDED TUMOR and RAS WILD-BRAF
MUTANT type? (More than one can be chosen)
FOLFOX/XELOX
FOLFIRI
FOLFOXIRI
FOLFOX/XELOX+anti-EGFR
FOLFIRI+anti-EGFR
FOLFOXIRI+anti-EGFR
FOLFOX/XELOX+anti-VEGF
FOLFIRI+anti-VEGF
FOLFOXIRI+anti-VEGF
12. What are your first line palliative treatment choices in a patient who has LEFT-SIDED TUMOR and RAS MUTANT type?
(More than one can be chosen)
FOLFOX/XELOX
FOLFIRI
FOLFOXIRI
FOLFOX/XELOX+anti-EGFR
FOLFIRI+anti-EGFR
FOLFOXIRI+anti-EGFR
FOLFOX/XELOX+anti-VEGF
FOLFIRI+anti-VEGF
FOLFOXIRI+anti-VEGF
13. What are your first line palliative treatment choices in a patient who has RIGHT-SIDED TUMOR and RAS MUTANT
type? (More than one can be chosen)
FOLFOX/XELOX
FOLFIRI
FOLFOXIRI
FOLFOX/XELOX+anti-EGFR
FOLFIRI+anti-EGFR
FOLFOXIRI+anti-EGFR
FOLFOX/XELOX+anti-VEGF
FOLFIRI+anti-VEGF
FOLFOXIRI+anti-VEGF
14. Do you use maintenance treatment with anti-VEGF agents?
Yes
No
15. Do you use maintenance treatment with anti-EGFR agents?
Yes
No
16. What is your guideline preference in colorectal cancer treatment?
NCCN
ESMO
Other

JBUON 2019; 24(1): 76



