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Abstract: Background: Chemotherapy with capecitabine combined with leucovorin, oxaliplatin, and irinotecan plus
bevacizumab (XELOXIRI-Bev) or fluorouracil, leucovorin, oxaliplatin, and irinotecan plus bevacizumab (FOLFOXIRI-
Bev), is recently introduced as first-line treatment for metastatic colorectal cancer (mCRC). The comparison be-
tween the two strategies above in clinical efficacy has not been assessed. Methods: We retrospectively reviewed
138 patients with untreated metastatic colorectal cancer to receive either FOLFOXIR-Bev (group 1) or XELOXIRI-Bev
(group 2). Up to 12 cycles of treatment were administered, followed by fluorouracil plus bevacizumab until disease
progression. The primary end point was progression-free survival. Results: The mean progression-free survival was
13.5 months in the group 1, as compared with 10.4 months in the group 2 (hazard ratio for progression, 0.3; 95%
confidence interval [Cl], 0.12 to 0.83; P = 0.032). The objective response rate was 71% in the group 1 and 52.2% in
the group 2 (P = 0.006). Overall survival was not found significant difference between the two groups (group 1 vs. 2;
31.3 vs. 24.6 months; hazard ratio for death, 0.6; 95% CI, 0.29 to 1.15; P = 0.115). The incidences of grade 3 or 4
neurotoxicity, stomatitis, diarrhea, and neutropenia were significantly higher in the group 1. Conclusion: FOLFOXIR-
Bev, as compared with XELOXIRI-Bev, improved the outcomes in patients with mCRC, but increased the incidence
of some adverse events.
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Introduction notecan and oxaliplatin, with fluorouracil

and targeted agents including bevacizumab,

Colorectal carcinoma (CRC) is one of the lead-
ing causes of cancer-related death in both men
and women [1, 2]. Every year, more than 1 mil-
lion patients are newly diagnosed with CRC and
most of them eventually develop into metastat-
ic colorectal cancer (mCRC) [2-4], which is pre-
sented with synchronous or metachronous
metastatic disease after the resection of the
primary tumor [5]. In the past years, a number
of studies have consistently demonstrated the
poor mCRC patients’ prognosis with median
overall survival (0S) ranging from 9 to 14
months [6-9]. In an attempt to better improve
the life-quality of mCRC patients, several differ-
ent strategies were developed with effective
outcomes [10-13].

In the past few years, some different combina-
tions of the newer cytotoxic agents, such as iri-

cetuximab, and panitumumab, have evidently
increased the tumor response and improved
the survival of terminal colorectal cancer
patients without resection [14]. In order to
enhance therapeutic effects and to expand the
proportion of patients responded to all active
agents, more potential, active first-line chemo
triplet regimens have been developed, includ-
ing the combination of 5-FU with irinotecan and
oxaliplatin. Especially, a phase Il study carried
out by the GONO [15] demonstrated that a com-
bination of 5-FU with LV, irinotecan and oxalipla-
tin (FOLFOXIRI) might improve survival in
mCRCas first-line treatment as a result of man-
ageable toxicities and an increased tumor
response rate and a higher rate of radical
resection of metastases, and therefore seemed
to be superior to 5-FU/LV and irinotecan
(FOLFIRI). However, this regimen presented
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more grade 3/4 diarrhea, stomatitis, and neu-
tropenia. Therefore, an advanced combination-
FOLFOXIRI plus bevacizumab (FOLFOXIRI-Bev)
was developed to be thought to be one of the
most active and favorable induction chemo-
therapy regimens. However, a main defect to
the FOLFOXIRI-Bev regimen is that continuous
infusion of 5-FU with a biweekly schedule is
hard to change.

The use of capecitabine instead of 5-FU, either
with irinotecan or oxaliplatin, was proved to be
more effect [16, 17]. With the substitution of
capecitabine for the infusion of 5-FU, the
XELOXIRI regimen can simplify the treatment
delivery of the FOLFOXIRI regimen and decrease
the complications associated with the central
venous catheters which are applied in the
FOLFOXIRI regimen. A report by Yasushi et al.
[11] with XELOXIRI plus bevacizumab (XELOXIRI-
Bev) showed promising response rate with
manageable toxicities, suggesting a feasible
regimen for patients with mCRC and concluding
it as a potential alternative to FOLFOXIRI-Bev.
However, an investigation by GONO with
XELOXIRI combination [18] revealed a high inci-
dence of diarrhea, and therefore concluded
that the combination is not preferable to
FOLFOXIRI.

Up to now, few studies have conducted a com-
parison between FOLFOXIRI-Bev and XELOXIRI-
Bev regimens. On the basis of the promising
results of both two regimens, we performed
this study to compare XELOXIRI-Bev with
FOLFOXIRI-Bevin patients with mCRC.

Materials and methods

The protocol was approved by the Ethics
Committee of Tianjin Third Central Hospital. All
patients provided their written informed
consent.

From January 2009 to May 2013, a total of 69
patients with previously untreated mCRC
received the XELOXIRI-Bev regimen. As a
matched-pair control group with a ratio of 1:1,
69 patients were selected from those who
underwent FOLFOXIRI-Bev regimen for the
treatment of mMCRC at the same period. All
patients were required to meet the following eli-
gibility criteria: 1) colorectal cancer confirmed
by histopathology, 2) unresectable mCRC, 3)
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age 18 to 75 years, 4) an Eastern Cooperative
Oncology Group (ECOG) performance status of
1 or lower, 5) presence of a measurable lesion
according to WHO criteria, that is, leukocyte
count =3,500 mm3, neutrophil count >1,500
mm?, platelet count 2100,000 mm?, serum cre-
atinine <1.3 mg/dL, serum bilirubin <1.5 mg/
dL and serum aspartate aminotransferase and
alanine aminotransferase 2.5* normal values
or less (<5 if liver metastases). The patients
who had previous palliative chemotherapy,
total colectomy or symptomatic chronic diseas-
es for metastatic disease were excluded.
Previous chemotherapy included irinotecan or
oxaliplatin. Moreover, patients with myocardial
infarction in the last 24 months or uncontrolled
arrhythmia, active infections, inflammatory
bowel disease were not included either.

Treatment was administered every 2 weeks for
a maximum of 12 cycles until evidence of dis-
ease progression, unacceptable toxicity, and
patient refusal. Patients in group 1 received up
to 12 cycles of FOLFOXIRI-Bev. The regimen,
described by Loupakis et al. [13], consisted of a
30-minute infusion of bevacizumab at a dose
of 5 mg per kilogram, a 60-minute infusion of
irinotecan at a dose of 165 mg per square
meter, and a 120-minute infusion of oxaliplatin
at a dose of 85 mg per square meter and a con-
comitant 120-minute infusion of leucovorin at
a dose of 200 mg per square meter, followed by
a 48-hour continuous infusion of fluorouracil to
a total dose of 3200 mg per square meter.
Individuals in group 2 underwent up to 12
cycles of XELOXIRI-Bev. The regimen was modi-
fied according to the regimen introduced by
Yasushi et al. [11], consisting of an infusion of
bevacizumab at a dose of 7.5 mg/kg on day 1
(the first infusion was delivered over 90 min,
the second infusion over 1 h, and subsequent
infusions over 30 min), a 60-minute infusion of
irinotecan at a dose of 120 mg/m? for dose lev-
els 1, 2, and 3) in 250 ml of normal saline over
1 honday 1, and an infusion of oxaliplatin 100
mg/m? in 250 ml dextrose 5%, followed by an
oral of capecitabine (1,700 mg/m? per day)
from day 2 to 14.

Evaluation criteria

Pre-treatment assessments were measured
according to a detailed medical history and
physical examination, blood chemistry, serum

Int J Clin Exp Med 2015;8(10):18713-18720



FOLFOXIRI and XELOXIRI plus bevacizumab

Table 1. Patient characteristics

ment administration to the

FOLFOXIR-Bev XELOXIRI-Bev

time of the present analysis

Characteristics (group 1) (group2) | value (for patients still alive) or death
Sample size 69 69 for deceased patients.
Age 64 + 14.5 62 +13.9 0.749 Statistical analysis
Gender 39/30 36/33 0.608
BMI 25.3+243 258+252 0.903 All statistical analyses were
ECOG PS 0.861 carried out using the SPSS
0 43 42 software version 19.0. Data
1 26 27 were expressed as mean + SD.
Primary tumor 0.564 Paired Student’s t-test was
Colon 52 49 conducted to analyze the dif-
Rectum 17 20 fereqces between two groups.
Previous adjuvant chemotherapy 0.830 Su_rV|vaI eurves were plotted by
using the Kaplan-Meier meth-
ves 13 14 od and compared by using the
No 56 55 log-rank test. Cox proportional-
Time to metastases 0.796 hazards modeling was also
Metachronous 8 9 performed as supportive analy-
Synchronous 61 60 ses. Subgroup analyses of PFS
No. of metastatic sites 0.732 were performed by means of
1 37 39 an interaction test to deter-
>1 32 30 mine the consistency of the
Liver-only metastases 0.602 treatment effect according to
Yes 26 29 key ba§elipe characteristics.
No 43 20 The objegtlve response rate,
the resection rate for metasta-
CEA 0.607 L
ses, and the incidence of
<100 42 43 adverse events in the two
2100 21 23 groups were compared with
Kohne score 0.493 the use of the chi-square
High-risk 7 9 test for heterogeneity or with
Intermediate-risk 35 31 Fisher’s exact test when appro-
Low-risk 27 29 priate. A P-value of <0.05 con-

Abbreviations: XELOX-Bev, capecitabine combined with oxaliplatin plus beva-

sidered statistically significant.

cizumab; FOLFOXIRI, fluorouracil, leucovorin, oxaliplatin, and irinotecan plus

bevacizumab; BMI, body mass index; ECOG, Eastern Cooperative Oncology Group;

PS, performance status.

levels of carcinoembryonic antigen (CEA) and
computed tomography scans (CT) of the chest
and abdomen. WHO criteria was used to evalu-
ate tumor response, the duration of which was
determined from the first documentation of
response to disease. The determination of pro-
gression free survival (PFS) was the interval
between the initiation of treatment and the
date when disease progression was first docu-
mented or the date of death from any cause.
OS was measured from the date of treatment
initiation to the date of death. The follow up
time was measured from the day of first treat-
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Results

A total of 138 patients were

enrolled in this study, and their
baseline characteristics are summarized in
Table 1. The mean age was 64 years in group 1,
and 62 in group 2. A total of 55 patients had
liver metastases, 26 out of whom were includ-
ed in group 1 and remaining were in group 2.
No patients had received previous adjuvant
therapy. The follow-up period ranged from 3-54
months (median, 27 months; mean, 26.3
months). Among the 138 patients, a total of 85
patients died during the follow-up.

All patients received at least one cycle of treat-
ment and were evaluated for safety. Both regi-
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Table 2. Number of cycles and relative dose intensities

plus bevacizumab

and hypertension. The inci-

dence of grade 3 or 4 neutro-

FOLFOXIR- XELOXIRI- ) )

Variables Bev (group Bev (group penia (P = 0.002) and periph-

1) 2) eral neuropathy (P = 0.001)

No. of cycles was significantly higher in the

Total 687 683 FOLFOXIRI-Bev group than

Median 11 10 in the XELOXIRI-Bev group.

Range 116 116 No significant differences in

. ) L bevacizumab-related adverse

Relative dose intensity with respect to planned, %
Oxaliolat] 83 84 events were observed be-
xaliplatin tween groups.

Fluorouracil 82

Irinotecan 82 81 All patients were evaluated

Capecitabine 82 for tumor response, display-

Bevacizumab 81 83 ing in Table 4. The response

rate was 71.0% in the
FOLFOXIRI-Bevgroup, as com-

Table 3. Maximum toxicity per patient with most common grade 3 pared with 52.2% in the
or4 XELOXIRI-Bev group (odds
Event FOLFOXIR-Bev  XELOXIR-Bev Pvalue ~ 'atio, 2.2, 95% Cl, 1.11 to
Neutropenia 32 (46.4%) 15 (21.7%)  0.002 4.53; P =0.023). In the multi-
Febrile neutropenia 8(11.6%) 5 (7.2%) 0.382 Vanatte ';nligillf’(SXIOFz]lly treat-
Diarrhea 14 (20.3%) 7(104%)  0.097 ment wi nini was an
o independent predictive factor
Stomatitis 9 (13.0%) 4 (5.8%) 0.145 f .
o %) 0.649 or response (hazard ratio
Nausea 3 (4.3%) 2(2.9% : [HR], 2.4; 95% Cl, 1.2 to 4.33;
Vomiting 6 (8.7%) 2 (2.9%) 0.145 P = .014). The rate of RO
Asthenia 0 (14.5%) 6 (8.7%) 0.228 resection of metastases was
Peripheral neuropathy 1(15.9%) 0 0.001 not significantly different in
Hypertension 4 (5.8%) 1(1.4%) 0.172 treatment groups (16% in the
Venous thromboembolism 5 (7.2%) 4 (5.8%) 0.730 FOLFOXIRI-Bev group vs. 11%
Serious adverse events 14 (20.3%) 12 (17.4%) 0.663 in the XELOXIRI-Bev group, P

mens were relatively well tolerated and associ-
ated with manageable toxicities. As showed in
Table 2, the median number of administered
cycles was 11 in the FOLFOXIRI-Bev group and
11 in the XELOXIRI-Bev group. The relative
dose-intensity of administered fluorouracil,
oxaliplatin, irinotecan and bevacizumab ranged
between 81% and 83% of planned for all agents
in FOLFOXIRI-Bev group. The relative dose-
intensity of administered capecitabine, oxa-
liplatin, irinotecan and bevacizumab ranged
between 81% and 84% of planned for all agents
in XELOXIRI-Bev group. Treatment interruptions
because of toxicity were 4% for FOLFIRI and 9%
for FOLFOXIRI (P = 0.19). Treatment-related
grade 3 or 4 adverse events occurring in
patients of both groups are summarized in
Table 3. Most commonly observed toxicities
were neutropenia, diarrhea, nausea, stomati-
tis, vomiting, peripheral neurotoxicity, asthenia,
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= 0.462).

As shown in Figures 1 and 2, patient survival
analysis showed no difference in the OS time
between the two groups, but and longer PFS
time in (OS, P = 0.115, log-rank = 1.158; and
PFS, P = 0.032, log-rank = 15.926) (Table 4).
Subsequently, the Cox’s multivariate analysis
demonstrates that the only in dependent prog-
nostic factors for reduction of the death risk
was liver metastases (HR, 0.59; 95% CI, 0.28
to 0.87; P = 0.004). Moreover, the Cox’s multi-
variate analysis demonstrates that treatment
arm was only independent prognostic factor for
reduction of the progression risk (HR, 0.62;
95% Cl, 0.41 to 0.81; P = 0.001).

Discussion
To the best of our knowledge, this is the first

study that evaluates the benefits and limita-
tions of two highly active four-drug regimens-
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Table 4. Efficacy in patients with mCRC group than in the
. FOLFOXIR-Bev XELOXIRI-Bev  Odds Ratio XELOXIRI-Bev group.
Variable (group 1) (group 2) (95% Cl) P Value
In the late several years,
Response considerable  progress
Complete 4 2 in the management of
Partial 45 34 mCRC has been achi-
Stable disease 13 22 eved, such as better effi-
Progression 7 11 cacy of chemotherapy,
Not assessable 0 0 increased use of surgery
Overall response rate 49 (71.0%) 36 (52.2%) 2.2 (1.11-4.53) 0.023 on metastases [19], and,
PES more recently, the use of
. targeted agents [20, 21].
Progression event 51 (73.9%) 62 (89.9%) 0.3(0.12-0.83) 0.032 Previous studies have
Months of PFS 13.5 10.4 fully explored the efficacy
0S and safety of combina-
Deaths 38 (68.1%) 47 (55.1%) 0.6 (0.29-1.15) 0.115 tion chemotherapy in
Months of 0S 313 24.6 mCRC patients [22-24].

Abbreviations: PFS, progression-free survival; OS, overall survival.

087
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Overall survival (%)

0.0
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—ITIXELOXIRI-Bev

—=FOLFOXIR-Bev-censor
= XELOXIRI-Bev-censor

time(m)

Figure 1. Kaplan-Meier Estimates of Overall Survival, According to Treatment

Group.

XELOXIRI-Bev and FOLFOXIR-Bev chemothera-
py for the first-line treatment of mCRC. The
results in this study showed improved progres-
sion-free survival among patients with mCRC
after treatment with the combination of
FOLFOXIRI-Bev, as compared with XELOXIRI-
Bev. Moreover, an absolute increase of 18.8%
in response rate was reported. However, the
incidence of grade 3 or 4 neutropenia (P =
0.002) and peripheral neuropathy (P = 0.001)
was significantly higher in the FOLFOXIRI-Bev
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Although published liter-

ature have demonstrated

that the application of all
the three main active cytotox-
ic agents can yield good out-
come in unresectable patients
[25], only 50% to 80% of
patients can be tolerated
to all three drugs in a succes-
sive strategy with doublets.
Moreover, there is consistent
evidence that a greater pro-
portion of patients who re-
ceived increased the activity
of chemotherapy can undergo
a secondary surgery on me-
tastases, and can obtain lon-
ger survival time [26]. Many
previous reports have showed
that the addition of bevaci-
zumab to chemotherapy in
patients could acquire effec-
tive outcomes [27-30].

Generally, FOLFOXIRI-Bev reg-

imens are even more active
than FOLFOXIRI and have achieved high
response rates of 80% and a considerably high
RO resection rate of 40% in patients with liver-
only metastases [13, 31]. A phase 2 study
has investigated the efficacy and safety of
FOLFOXIRI-Bev, and the results has revealed a
response rate of 77% with median PFS time of
13.1 months and median OS time of 30.9
months [32]. However, in several investigations
of FOLFOXIRI-Bev regimens, the main grade 3
or 4 adverse events were neutropenia in 49%,
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Figure 2. Kaplan-Meier Estimates of Progression-free, According to Treat-

ment Group.

diarrhea in 14% and hypertension in 11%,
which might be caused by infusional 5-FU [13].

With infusional 5-FU substituted by cape-
citabine, the XELOXIRI regimen can simplify the
treatment delivery of the FOLFOXIRI regimen
and reduce the complications as a result of the
use of the central venous catheters in the
FOLFOXIRI regimen. Yasushi et al. in their study
showed the XELOXIRI-Bev regimen feasible
with manageable toxicities [11]. However, the
most concern in the application of the XELOXIRI
combination is gastrointestinal toxicity and
worse grade 3/4 diarrhea associated with sub-
stitution of capecitabine, compared with 5-FU
regimens [14]. Vasile et al. reported the major
concern with the GONO- XELOXIRI regimen,
which is gastrointestinal toxicity, in particular,
grade 3/4 diarrhea found in 30% of patients
[18]. Furthermore, for the COI-XELOXIRI regi-
men, the main symptom of toxicity was grade
3/4 diarrhea that is experienced by 24% of the
patients during treatment [33].

The current study compared XELOXIRI-Bev with
FOLFOXIRI-Bev in patients with mCRC. Our
results show that the combination of FOLFOXIRI-
Bev is more effective in mCRC patients with
higher response rate, and longer PFS time,
compared to XELOXIRI-Bev regimen. However,
XELOXIRI-Bev regimen is safer than FOLFOXIRI-
Bev regimen as a result of lower incidence of
grade 3 or 4 neutropenia and peripheral neu-
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ropathy. Several limitations of
the current study should be
considered. This is a retro-
spective study in which bias
was inevitable, and sample
size was relatively small.

Conclusion

In summary, FOLFOXIRI-Bev
revealed to be superior to
XELOXIRI-Bev in efficacy that
longer PFS time and higher
tumor response rate were
achieved in patients with
mCRC. However, XELOXIRI-
Bev could decrease incidence
of grade 3 or 4 neutropenia
and peripheral neuropathy,
compared to FOLFOXIRI-Bev,
and, therefore, XELOXIRI-Bev
seemed to be safer. In view of
several limitations of this study, more studies
involving well-designed randomized controlled
trials are needed to be investigate whether
XELOXIRI-Bev regimen used as an alternative to
FOLFOXIRI-Bev.
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