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Summary

Purpose: Currently, there are several oxaliplatin combina-
tion regimens for first-line therapy of metastatic colorectal
cancer (mCRC). In this study, we compared the survival out-
comes of mCRC patients treated with bevacizumab in com-
bination with either modified 5-FU/FA/oxaliplatin (mFOL-
FOXO0) or capecitabine/oxaliplatin (XELOX).

Methods: We designed a two-arm retrospective study of
mCRC patients with adenocarcinoma of the colon or rectum
who were treated with bevacizumab and either mFOLFOX06
or XELOX and who had complete clinical and treatment
data. We analysed their therapeutic responses, adverse
events, progression-free survival (PFS), and overall survival
(OS), and then determined whether there were any statisti-
cally significant differences.

Results: A total of 131 patients (85 male; 65% and 46
female; 35%) were evaluated. Fifty-seven patients (43.5%)

Introduction

CRC is one of the leading causes of cancer
mortality worldwide. Although surgery is poten-
tially curative, palliative chemotherapy is more
appropriate for approximately 20-25% of CRC pa-
tients who present with distant metastases at the
time of initial diagnosis [1].

5-Fluorouracil/folinic acid (5-FU/FA) is the
standard chemotherapeutic regimen for patients
with mCRC. However, recent studies have shown
that the combination of 5-FU/FA and oxaliplatin

were treated with bevacizumab and mFOLFOX6 and 74
(56.5%) with bevacizumab and XELOX. The median PFS
was 9.1 months (95% CI, 4.9-13.1) and 10 months (95% CI,
4.2-15.9) in the nFOLFOX6 and XELOX arms, respectively
(p=0.0610). The median OS was 29 months (95% CI, 21.6-
34.3) and 27.5 months (95% CI 20-38) in the mFOLFOXG6
and XELOX arms (p=0.812), respectively. The most common
reason for treatment withdrawal was disease progression
(102 patients; 91%) and the most common grade 3-4 toxic-
ity was neuropathy (=14%).

Conclusion: Our results show that XELOX is a safe and
effective alternative to mFOLFOX6 when combined with
bevacizumab as first-line treatment for mCRC patients.

Key words: bevacizumab, colorectal cancer, FOLFOX, me-
tastasis, XELOX

(FOLFOX) is superior to 5-FU/FA alone in ad-
vanced CRC [2]. Oxaliplatin also is used in sever-
al other combination chemotherapy regimens for
mCRC, such as FOLFOX4, FOLFOX6, and XELOX.
Both FOLFOX4, which is the most common regi-
men, and mFOLFOX6, which is a simplified ver-
sion of FOLFOX4, have equivalent antitumor ac-
tivity [3]. XELOX combines capecitabine, which is
an oral prodrug of 5-FU, and oxaliplatin. Several
randomised phase III clinical trials have demon-

Correspondence to: Ahmet Alacacioglu, MD. Izmir Katip Celebi University, Ataturk Training and Research Hospital, Medical Oncology
Clinic, 35360 Izmir, Turkey. Tel: + 90 232 243 43 43, E-mail: dralaca2000@yahoo.com

Received: 02/07/2014; Accepted: 16/09/2014



Bevacizumab combination with mFOLFOX6 or XELOX in metastatic colorectal cancer

461

strated that XELOX is not inferior to FOLFOX4
with respect to PFS, OS, and overall response rate
(ORR) as first-line therapy for mCRC patients [4-
7]. Other studies also have shown that XELOX and
mFOLFOXG6 have similar efficacy and safety [8,9].

Bevacizumab is a monoclonal antibody against
vascular endothelial growth factor (VEGF). Some
studies have shown that bevacizumab can prolong
PFS and OS when used with first- and second-line
combination chemotherapy for CRC[10,11]. How-
ever, Saltz et al. reported that using bevacizumab
with either FOLFOX4 or XELOX significantly im-
proved PFS by 1.4 months, without any improve-
ment in OS or ORR [12]. As a result, we compared
the clinical outcome and safety profile of first-
line bevacizumab ORR with either mFOLFOX6 or
XELOX in mCRC patients.

Methods

Study design and inclusion/exclusion criteria

We conducted a non-randomised retrospective
study of patients with histologically confirmed ade-
nocarcinoma of the colon or rectum with measurable
metastatic disease who were treated with first-line
bevacizumab in combination with either mFOLFOX6
or XELOX between February 2010 and June 2013. Pa-
tients with a history of adjuvant chemotherapy were
allowed into the study if their treatment was complet-
ed =6 months earlier. Other inclusion criteria included
age 18 years or older; Eastern Cooperative Oncology
Group (ECOQG) [13] performance status (PS) 0-2; and ad-
equate haematological, hepatic, and renal function. The
exclusion criteria included withdrawal from first-line
chemotherapy due to treatment intolerance; rejection
of treatment; drug toxicity; history of metastasectomy
or chemotherapy for metastatic disease; and uncon-
trolled concurrent illnesses such as hypertension, car-
diovascular disease, and thromboembolic disorders.

Treatment

All patients were treated with bevacizumab and
either mFOLFOX6 or XELOX. The mFOLFOX6 regimen
was administered as follows: 2-h infusion of oxaliplatin
(85 mg/m?), leucovorin (400 mg/m?), and an intravenous
bolus injection of 5-FU (400 mg/m?) followed by a 46-h
infusion of 5-FU (2400 mg/m?) on day 1, followed by a
12-day rest period (14-day cycle). The XELOX regimen
was administered as follows: 2-h infusion of oxaliplatin
(130 mg/m?) on day 1 and oral capecitabine (1000 mg/
m?) twice daily on days 1-14, followed by a 7-day rest
period (21-day cycle). In addition, patients who were
treated with mFOLFOXG6 received 5 mg/kg bevacizum-
ab, while those who were treated with XELOX received
7.5 mg/kg.

Response evaluation

Response Evaluation Criteria in Solid Tumors
(RECIST, version 1.1) [14] were used to evaluate and
classify treatment responses as complete response
(CR), partial response (PR), stable disease (SD), or pro-
gressive disease (PD). Specific responses were assessed
both during and after treatment with laboratory tests,
including tests for haematological and biochemical pa-
rameters, and computed tomography (CT) or magnetic
resonance imaging (MRI) of the abdomen and pelvis.
Tumor size was measured after 4 cycles of XELOX and
after 6 cycles of mFOLFOXO6. In addition, carcinoembry-
onic antigen (CEA) and carbohydrate antigen (CA) 19-9
levels were measured every 4 weeks after treatment.
Patients with increased levels of CEA or CA 19-9 under-
went imaging for measurement of tumor size earlier.
The primary endpoint of the study was PFS, which was
defined as the time from the first day of treatment to
the first day of documented progression or death. For
patients who died without known disease progression,
we censored the PFS data at the time of their last fol-
low-up. Toxicity grading was performed using the Na-
tional Cancer Institute Common Toxicity Criteria (NCI-
CTC, version 2) [15].

Statistics

Quantitative data are presented as means, me-
dians, and ranges, and qualitative data are presented
as frequencies and percentages. The follow-up duration
was calculated from the date of the first bevacizumab
administration to the date of death or last follow-up
visit. Differences between the mFOLFOX6 and XELOX
treatment groups were compared by using the chi-
square test or Fisher’s exact test. In addition, differenc-
es between median measurements, such as those be-
tween serum levels of CEA and CA 19-9, were analysed
by using the Mann-Whitney U test. All statistical tests
were two-sided and the level of statistical significance
was set at 5%. SPSS version 18.0 (SPSS Inc., Chicago,
IL) was used for all statistical analyses.

Results

Patient characteristics

Of 374 metastatic colon or rectal cancer pa-
tients who were considered for this study, 131 met
the inclusion/exclusion criteria and were evaluat-
ed for the outcomes of bevacizumab plus either
mFOLFOX6 or XELOX. As shown in Table 1, 83
(63%) of these patients had colon cancer, 38 (29%)
rectal cancer, and 10 (7%) colorectal cancer. Male
patients were about 2-fold more than female. Fifty
seven (43.5%) patients were treated with mFOL-
FOX6, while 74 (56.5%) were treated with XELOX.
The median patient age was 60 years (range 27-70).
Nearly all of the patients had an ECOG PS O or 1.
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Table 1. Patient characteristics

Group A Group B
Characteristics mFOLFOX6 Total p value
N % N % N %

Sex

Male 43 58 42 73 85 65

Female 31 42 15 27 46 35 0.06
Age (years)

<60 35 47 35 61 70 53

=60 39 53 22 39 61 47 010
KRAS status

Mutant 18 24 14 25 32 24

Wild-type 31 42 20 35 51 39 0.68

Unknown 25 34 23 40 48 37
ECOG PS

Oorl 64 86 52 91 116 89

2 10 14 5 9 15 11 039
Number of metastatic sites

1 50 67.5 34 59.6 84 64

>1 24 32.5 23 404 47 36 033
Metastatic sites

Liver 63 85 44 77 107 82 0.24

Lung 22 30 13 23 35 27 0.37

Peritoneum 12 10 17 19 15 0.38

Other 11 12 21 20 15 0.10
Primary tumor site

Rectum 23 31 15 27 38 29

Rectosigmoid colon 6 8 4 7 10 7

Sigmoid colon 22 30 18 31 40 31 0.70

Left colon 4 5 7 12 11 9

Right colon 16 22 11 19 27 21

Transverse colon 3 4 2 4 5 3
Tumor grade

1 2 3 5 9 7 5

2 52 70 25 44 77 59

3 11 15 8 14 19 15 005

Unknown 9 12 19 33 28 21
CEA ng/mL

median (range) 19.7 (1.1-20.000) 21 (1. 0-2.932) 21 (1-20.000) 0.93
CA 19-9 U/mL

median (range) 59.5 (3-15.120) 38 (2-11.650) 47.5 (1-15.120) 0.97

ECOG PS: Eastern Cooperative Oncology Group performance status, CEA: Carcinoembryonic antigen, CA 19-9: Carbohydrate antigen 19-9

Treatment

At the time of initial diagnosis, 74 (56%) pa-
tients had metastatic disease. In the remaining 57
(44%), the primary tumor was resected and the
disease recurred later. Furthermore, 39 patients
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received adjuvant chemotherapy and 18 received
adjuvant radiotherapy or chemoradiotherapy. Of
those who received chemotherapy, 23 were treat-
ed with an oxaliplatin regimen and 16 were treat-
ed with 5-FU/FA in the adjuvant setting. The me-
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Table 2. Treatment characteristics and efficacy of XELOX and mFOLFOXG6 in 131 patients

Group A Group B Total p value
Characteristics XELOX mFOLFOX06
N % N % N %
Primary tumor resection
Yes 31 42 26 46 57 44
No 43 58 31 54 74 56 03
Number of treatment cycles
Median 9 8 9 0.5
Range 3-22 2-34 2-34
Response
Objective response (CR+PR) 44 59 31 54 75 57
CR 6 8 4 7 10 8
PR 38 51 27 47 65 49
SD 14 19 12 21 26 20
Disease control rate 58 78 43 75 101 77
CR+PR 44 59 31 54 75 57
SD+PD 30 41 26 46 56 43 00
Median PFS, months (95% CI) 10 (4.2-15.9) 9.1(4.9-13.1) 10 (6,5-13.5) 0.610
Median OS, months (95% CI) 27.5 (20-38) 29 (21.6-34.3) 28 (21,6-34.5) 0.812

CR: complete response, PR: partial response, SD: stable disease, PD: progressive disease, PFS: progression free survival, OS:overall

survival, CI: confidence interval

Table 3. Toxicity

NCI worst toxicity

Toxicity
XELOX (N:74) FOLFOX (N:57)
Grade 1-2 Grade 3-4 Grade 1-2 Grade 3-4
N % N % N % N %
At least one adverse event 63 (85%) 47 (83%)
Hematological
Anemia 12 16 2 8 10 2 4
Neutropenia 11 15 18 31 14
Thrombocytopenia 8 10 1 11 19 5 9
Non-hematological
Neuropathy 19 26 10 13 19 34 11 19
Mucositis 11 15 2 3 2 4 1
Vomiting 9 12 4 5 4 7 2 4
Hand-foot syndrome 11 15 5 6 2 4 - -
Nausea 17 23 4 5 1 2 2 4
Diarrhea 11 15 6 8 5 8 3 5
Hypertension 11 15 2 3 11 19 3 5
dian number of treatment cycles for bevacizumab  Outcome

with XELOX and mFOLFOX was 9 and 8, respec-
tively (range 2-34; Table 2). The median duration
of treatment for mFOLFOX6 was 6 months (range
2-20) and for XELOX 8 months (range 2-24). How-
ever, at the time of analysis, treatment was still
ongoing in 20 (15%) patients. The most common
reason for treatment withdrawal during the study
was disease progression (102 patients; 91%).

The objective response (complete or partial
response) rates in the mFOLFOX6 and XELOX
arms were similar (54 and 59%, Table 2). Like-
wise, the disease control (complete, partial re-
sponse or stable disease) rates in the mFOLFOX6
and XELOX arms were also similar (75 and 78%,
Table 2). The median PFS and OS for all patients
were 10 months (95% CI, 6.5-13.5) and 28 months
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1,0

Median 10 months
0,8 (95% Cl1 6.5-13.5)

0,6

0,4

% Progression free survival

0,2

0,0

0,0 5,0 10,0 15,0 20,0 25,0
Months
Figure 1. Progression free survival of all patients.

1,0
. Median in XELOX group
0,8 10 months (%95 Cl 4.2-15.9)

0,6

0,4

% Progression free survivlal

0,2

Median in FOLFOX group
9.1 months (%95 Cl 4.9-13.1)

0.0 p=0.610
0,0 5,0 10,0 15,0 20,0 25,0

Months

Figure 3. Progression free survival of mFOLFOX6 and
XELOX treatment groups.

(95% CI, 21.6-34.5) respectively (Figures 1,2). In
particular, the median PFS was 9.1 months (95%
CI, 4.9-13.1) in the mFOLFOX6 group and 10
months (95% CI, 4.2-15.9) in the XELOX group
(p=0.610) (Figure 3). Furthermore, the OS was 29
months (95% CI, 21.6-34.3 months) in the mFOL-
FOX6 arm and 27.5 months (95% CI, 20-38) in
the XELOX group (p=0.812) (Table 2). PFS and OS
were not associated with the demographic char-
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1,0

Median 28 months
08 (95% ClI 21.6-34.5)

0,6

0,4

% Overall survival
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Figure 2. Overall survival of all patients.

acteristics [initial stage (local vs metastatic), pri-
mary tumor resection (present vs not), organ in-
volved like lung, liver or peritoneum (present vs
not), sex (male vs female), age (>60 vs <60) years]
of patients in either group by univariate analysis.
Multivariate analysis was not performed because
of the limited sample size and the low number of
outcome events.

Toxicity

The most common treatment-related toxici-
ties are shown in Table 3. In both the mFOLFOX6
and XELOX groups, the most common grade 3-4
haematological and non-haematological adverse
events were neutropenia and neuropathy, respec-
tively (Table 3). In addition, hand-foot syndrome
and diarrhea were more common in patients who
were treated with XELOX than in those who were
treated with mFOLFOX6. Gastrointestinal perfora-
tion occurred in one patient due to bevacizumab
treatment. The occurrence of bevacizumab-in-
duced hypertension was similar in both treatment
groups. All adverse events resulted in dose reduc-
tions in 23 (17.5%) patients. Proteinuria is the
other toxic effect of bevacizumab, but it has not
been evaluated in our study.

Discussion

This study was conducted to compare the ef-
ficacy and safety of using bevacizumab in com-
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bination with either mFOLFOX6 or XELOX as a
first-line combination chemotherapy regimen in
mCRC. We found that survival outcome and re-
sponse were similar in patients treated with bev-
acizumab and either mFOLFOX6 or XELOX (PFS
9.1 and 10.0 months, objective response rates 54
and 59 %, and disease control rates 75 and 78%, in
the mFOLFOX6 and XELOX groups, respectively).

Since 5-FU/FA and oxaliplatin combinations
were first demonstrated to be effective first- and
second-line treatments for mCRC patients, many
different dosing regimens have been used in clini-
cal trials, such as FOLFOX4, FOLFOX6, and mFOL-
FOXG6 [16-20]. Although studies have shown that
the efficacy and toxicity of FOLFOX4 and FOL-
FOX6 are similar in mCRC patients, mFOLFOXG6 is
becoming the standard regimen because it uses a
lower dose of oxaliplatin [3]. The XELOX regimen,
which uses oral capecitabine instead of 5-FU/FA,
is also popular because it requires less intrave-
nous administration than FOLFOX regimens.

Previous studies have shown that bevaci-
zumab in combination with FOLFOX4 or XELOX
regimen is either equivalent or superior to these
regimens alone [21,22]. Saltz et al. reported that
addition of bevacizumab to either FOLFOX4 or
XELOX significantly improved PFS (PFS: 9.4 vs
8.0 months), although OS did not reach statisti-
cal significance (OS: 21.3 vs 19.9 months) [12]. In
the BEAT trial, similar to other randomised stud-
ies of first-line bevacizumab in mCRC treatment,
median PFS was about 10 months and median OS
was 25.9 and 23.0 months in FOLFOX and XELOX
group, respectively. These results were also con-
sistent with our results [23]. Meanwhile, although
comparison of first-line treatment outcome with
mFOLFOX6 plus bevacizumab vs XELOX plus
bevacizumab was not basically investigated be-
fore, it is known from indirect comparisons that
their efficacy seemed to be similar. In the HORI-
ZON III study, median PFS was 10.3 months and
likewise, in a Japanese study, median PFS and OS
were 12.6 and 28.5 months by mFOLFOX6 plus
bevacizumab. Furthermore, in another trial eval-
uating XELOX plus bevacizumab in Japanese pop-
ulation, median PFS and OS were 11.0 and 27.4
months [24-206].

In our study, the toxicities of the XELOX and
mFOLFOX6 regimens were similar, but there were
some differences in their side effects. Specifical-
ly, mFOLFOXG6 was associated with higher rates
of myelosuppression, whereas XELOX was asso-

ciated with higher rates of hand-foot syndrome
and gastrointestinal toxicity. Nevertheless, the
incidence of both haematological and non-hae-
matological adverse effects of these combination
chemotherapy regimens were similar to previous
reports [22]. For example, gastrointestinal perfo-
ration, a serious adverse event in bevacizumab
therapy, occurred in only one patient (1.5%) in
our study, which is comparable to its incidence
reported in a meta-analysis of published ran-
domised controlled trials [27]. In addition, the in-
cidence of peripheral neuropathy, a common side
effect of oxaliplatin, was 16% (grades 3-4) in our
study, which is consistent with previous studies
that used similar treatment regimens (17-18%).

Although our conclusions need to be tem-
pered by the relatively small number of patients
in the study, they are consistent with those from
other clinical trials, which support the addition of
bevacizumab to either mFOLFOX6 or XELOX to
the oncological arsenal for mCRC patients. Hav-
ing multiple treatment options is helpful because
there are several other important issues besides
efficacy and toxicity to consider when selecting
a chemotherapy regimen, such as cost and pa-
tients’ preference. For example, Pelusi and Tucker
showed that patients preferred oral, rather than
intravenous, antineoplastic drugs because they
were easier to administer and required fewer
medical office visits [28]. Twelves et al. also re-
ported that oral capecitabine treatment results in
a higher quality of life than intravenous 5-FU/FA
[29]. Similarly, Conroy et al. showed that mCRC
patients who were treated with XELOX or FOL-
FOX6 considered XELOX to be more convenient
and less disruptive to their lifestyle than FOL-
FOXG6 [30]. Several studies also have compared the
cost-effectiveness of XELOX with other regimens
[31,32]. For example, Aitini et al. found that the
cost of XELOX for both mCRC patients and hospi-
tals was significantly less than that for FOLFOX6
[33]. Thus, there are both clinical and economic
advantages of using oral capecitabine instead of
intravenous 5-FU/FA, in combination with oxalip-
latin for first-line treatment of mCRC.

In conclusion, our results showed that XELOX
plus bevacizumab is a safe and effective alterna-
tive to mFOLFOXG6 plus bevacizumab as a first-
line therapy of mCRC patients. Most likely, the
choice between these two options will require a
cost-benefit analysis for each patient and hospi-
tal.
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