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Abstract: Bevacizumab is a humanized monoclonal antibody that inhibits vascular endothelial growth factor, and
it has been found to increase both progression-free survival and overall survival when it is combined with chemo-
therapeutic agents in the first-line and subsequent treatment of metastatic colorectal carcinoma. The objective of
this study was to show the efficacy of maintenance treatment with capecitabine plus bevacizumab in patients with
metastatic colorectal cancer who responded to treatment with FOLFIRI plus bevacizumab. The study included pa-
tients with metastatic colorectal cancer who received FOLFIRI plus bevacizumab as a first-line treatment. Patients
who had objective response with FOLFIRI plus bevacizumab treatment after an average period of 6 months received
a maintenance treatment with capecitabine plus bevacizumab (capecitabine 2 x 1000 mg/m?, 1 - 14 days, every
21 days, bevacizumab 7.5 mg/m?, every 21 days) until disease progression or toxicity. The time to progression on
bevacizumab treatment was evaluated. A total of 29 patients (15 male, 14 female) were included. The mean age
was 62 years. The mean number of cycles for maintenance treatment with capecitabine plus bevacizumab was 12.
The median PFS was 16 + 3 months, and OS was 42 + 11 months. PFS and OS were remarkably higher in patients
with a complete or near complete response to induction treatment. Fourteen patients (48%) experienced hand-foot
syndrome associated with capecitabine plus bevacizumab treatment, without any severe toxicity. Inselected pa-
tients with metastatic colorectal carcinoma who had a remarkable objective response to FOLFIRI plus bevacizumab
treatment, a maintenance treatment with capecitabine plus bevacizumab following FOLFIRI plus bevacizumab until
disease progression may be a suitable, effective and tolerable regimen, which requires further studies.
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Introduction the last two decades, development of new
scanning techniques and early detection meth-
ods in colorectal carcinoma as well as wide-
spread use of curative and adjuvant therapies

have resulted in reduced mortality rate [4].

Colorectal cancer is one of the most common
cancers in Europe, and substantially accounts
for cancer deaths all over the world [1, 2].
Colorectal carcinoma represents 9.7% of all
cancer patients with 1.23 million cases. It is
the most common type of cancer in the world
following breast and lung cancers [3].
Approximately 20 - 35% of patients with colorec-

The optimal duration of chemotherapy remains
unclear. Whether continued chemotherapy pro-
vides better outcomes than intermittent thera-
py to the best response followed by a chemo-

tal cancer have shown metastasis at the time
of diagnosis. And, approximately 20 - 25% of
patients develop metastasis during follow-up,
resulting in an overall mortality rate of 40 - 45%
in colorectal cancer. In addition to that, during

therapy “holiday” has been addressed in sev-
eral trials. Although early data from the
OPTIMOX2, MRC COIN, NO16966, and CAIRO-3
trials suggested that a complete stop of chemo-
therapy (with or without biologics) might be
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Table 1. Demographic data

treatment with capeci-

Number of patients N (%)

tabine plus bevaci-

Sex Male
Female
Age
Initial treatment Xeliri + B
Folfiri + B
Response to initial treatment Complete-near complete
Partial
Metastatic focus Hepatic
Non-hepatic
Primary focus Colon
Rectum
Hand-foot syndrome Grade 1-2
Mortality
PFS
0S

zumab after an aver-
age of 6-months treat-
ment until disease

15 (51.7%)
14 (48.3%)

62 + 10 . L
progression or toxicity

3 (10.3%) (Capecitabine 2 x

26 (89.7%) 1000 mg/m? 1 - 14

16 (55.2%) days, every 21 days;

13 (44.8%) bevacizumab 7.5 mg/

23 (79.3%) m?, every 21 days).

6 (20.7%)

19 (65.5%) Progression-free sur-
) vival, overall survival

10 (35.5%) and treatment-induc-
14 (48%) ed toxicity were retro-

16 (55.2%) spectively evaluated.
16 + 3 months Time to progression
42 + 11 months on bevacizumab-con-

associated with an inferior outcome, these
results have been called into question by a
more recent meta-analysis that did not find
adverse survival with an intermittent as com-
pared to continuous treatment strategy [5].
Bevacizumab is a humanized monoclonal anti-
body that inhibits vascular endothelial growth
factor [6], and it increases both PFS and OS
when it is combined with chemotherapy agents
in first-line and second-line treatment of meta-
static colorectal carcinoma [7, 8].

In the present study, we retrospectively evalu-
ated survival and tolerability data of patients
with metastatic colorectal carcinoma, who
received an initial treatment with FOLFIRI plus
Bevacizumab followed by treatment with
Capecitabine plus Bevacizumab in our clinic.

Materials and methods

We conducted a retrospective review of records
of patients with metastatic colorectal carcino-
ma who received FOLFIRI plus Bevacizumab as
a first-line treatment between November 2006
and January 2013 at Akdeniz University.

The study included 30 patients diagnosed with
radiologically and histopathologically confirmed
metastatic colorectal cancer. Patients with
metastatic colorectal cancer who received
FOLFIRI plus bevacizumab as first-line treat-
ment were eligible. Those patients with an
objective response to treatment with FOLFIRI
plus bevacizumab received a maintenance
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taining regimen and

overall survival were
calculated. We excluded one patient who had
metastasis at the time of diagnosis and who
underwent metastasectomy with a primary
tumor before chemotherapy.

Statistical analysis

For statistical analysis, we used SPSS soft-
ware, version 18. Progression-free survival was
defined as time to radiological detection of pro-
gression on a first-line irinotecan-containing
chemotherapy regimen, and overall survival
was defined as the time from first diagnosis of
metastatic disease until death. The survival
rates were calculated using the Kaplan-Meier
survival analysis. We also calculated the impact
of response to first-line chemotherapy on sur-
vival using the log rank test. A type-1 error level
below 5% was considered statistically
significant.

Results

The study included a total of 29 patients (15
male and 14 female) with metastatic colorectal
cancer. The mean age was 62 + 10 years
(range, 35 - 79 years). The demographic char-
acteristics of patients are shown in Table 1. All
patients received a maintenance treatment
with capecitabine plus bevacizumab and a
mean cycle of 12 + 10 (range, 4 - 44 cycles). Of
eligible patients, 14 patients had metastasis at
the time of diagnosis, and 15 patients had
undergone operation and received adjuvant
treatment, and developed recurrence during
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Figure 1. PFS (A) and OS (B) in patients who received maintenance treatment with capecitabine plus bevacizumab
following initial irinotecan-based treatment (Median PFS 16 + 3 months, median OS 42 + 11 months).

Table 2. Grading of chemotherapy toxic effects according to common criteria

Fourteen patients

Grade 1-2* Toxicity N (%)

Grade 3-4* Toxicity N (%)

(48%) had accept-

Hand-foot syndrome 14 (48%) 0
Vascular thrombosis 1 (3%) 0
Hemorrhage 2 (6%) 0
Hypertension 2 (6%) 1 (3%)
Cerebrovascular event 0 1 (3%)
Diarrhea 2 (6%) 1(3%)
Neutropenia 2 (6%) 0
Fatigue 3 (9%) 1 (3%)

able hand-foot syn-
drome associated
with  capecitabine
plus bevacizumab,
with no life-threat-
ening or severe tox-
icity (Table 2 shows
grades of toxicities
according to com-

*Common terminology criteria for adverse events (CTCAE), version 4.

Table 3. Comparison of overall survival in patients who had
complete or near complete response to initial treatment

Response to induction treatment
with FOLFIRI-B

Survival from onset

of initial treatment  Partial response Complete or near P
N:13 complete response
' N:17
PFS (months) 15 0.016
0S (months) 28 0.003

NA: not available.

follow-up. The primary tumor site was colon in
19 patients, and rectum in 10 patients. An
overall evaluation of all patients showed a
median PFS of 16 + 3 months, and median
overall survival of 42 + 11 months (Figure 1).
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mon toxicity crite-
ria). One patient
had nasal bleeding, and another had
rectal bleeding while two patients
had Grade 2 neutropenia. One
patient on maintenance treatment
developed deep vein thrombosis
simultaneously with progression.
Seven patients who showed progres-
sion while on maintenance treatment
with capecitabine plus bevacizumab
were reintroduced with FOLFIRI plus
bevacizumab, which was used as ini-
tial treatment. Three patients were

unresponsive, 1 patient was stable and 3
patients had partial response.

PFS and OS analysis of patients sho-
wed that PFS was 28 months in group of
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Figure 2. PFS (A) and OS (B) by response to initial treatment (Median PFS 16 + 3 months, median OS 42 + 11

months).

patients with complete or near complete
response whereas it was 15 months in the
group who had partial response to initial treat-
ment (p = 0.016). Similarly, 0S was 22 months
in the group who had partial response to initial
treatment. The median OS was not reached in
the group with complete or near complete
response (p = 0.003). PFS and OS were remark-
ably higher in patients with complete or near
complete response to initial treatment (Table
3, Figure 2).

Discussion

Whether a maintenance treatment should be
given for treatment of metastatic colorectal
carcinoma does not pose a significant problem
since current guidelines recommend continua-
tion of chemotherapy until disease progres-
sion. However, median duration of treatment is
up to 6 months in a majority of patients due to
disease progression or toxicity. Dose reduction
is required in treatments lasting more than six
months due to impaired quality of life, mostly
resulting from side effects of drugs [9].
Therefore, several options for continuing thera-
py with regimens such as intermittent treat-
ment schemes [10], maintenance or discontin-
uation of the same protocol [11-13] or reduced
combination treatment that was initially
received [11, 15] have been studied in order to
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develop more comfortable and beneficial regi-
mens for maintenance treatment of metastatic
colorectal carcinoma.

Whether continued chemotherapy provides
better outcomes than intermittent therapy to
best response followed by a chemotherapy
“holiday” has been addressed in several trials.
The OPTIMOX-1 study compared patient groups
receiving FOLFOX-4 regimen until disease pro-
gression with those receiving 6 cycles of initial
FOLFOX-7 regimen followed by maintenance
regimen with 12 cycles of 5-FU leucovorin regi-
men, and then reinduction treatment with
FOLFOX-7. The median PFS was similar in both
groups, with 6.7 months in the FOLFOX-4 arm,
and 6.5 months in FOLFOX-7 arm [12]. The
COIN study compared continuous administra-
tion of oxaliplatin-fluoropyrimidine-based che-
motherapy until disease progression with treat-
ment-free intervals and intermittent treatment
in a non-progressive group after a 12-week
treatment period. Although there was no signifi-
cant difference in overall survival between the
intermittent- and continuous-treatment groups,
a better quality of life and lower drug toxicity
were observed in intermittent-treatment group
[13]. The MACRO study, another recent study,
made a comparison between maintenance
treatment with single-agent bevacizumab fol-
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lowing induction chemotherapy with XELOX
plus bevacizumab and continuation of initial
treatment with XELOX plus bevacizumab, and
found no statistically significant difference in
median PFS and median OS between two
groups. However, toxicity was remarkably lower
in the group who received a maintenance treat-
ment with bevacizumab as biological agent
alone [16].

There are less data on the advantages of main-
tenance therapy for patients treated initially
with the irinotecan-based regimen. In the
GISCAD, trial was to evaluate whether an inter-
mittent chemotherapy with levo-leucovorin +
5-fluorouracil (5-FU) + irinotecan (CPT-11) was
at least as effective as the same regimen given
continuously, both administered until progres-
sion, in patients affected with advanced
colorectal cancer and not previously exposed
to chemotherapy for metastatic disease [10].

Although early data from the OPTIMOX-2, MRC
COIN, NO16966, and CAIRO3 trials suggested
that a complete stop of chemotherapy (with or
without biologics) might be associated with an
inferior outcome, these results have been
called into question by a more recent meta-
analysis that did not find adverse survival with
an intermittent as compared to continuous
treatment strategy. In a preliminary report pre-
sented at the 2013 annual ASCO meeting,
intermittent delivery of chemotherapy did not
result in a significantly reduced overall survival
compared to continuous delivery, whether or
not maintenance treatment was included.
Quality of life was the same or better with inter-
mittent therapy [5].

The common point in these studies is that their
objective was to maintain patients’ quality of
life and use a maintenance treatment with less
toxicity in responders to initial induction thera-
py. Therefore, we should use a maintenance
treatment regimen with an acceptable toxicity
and tolerable side effect profile, which will both
provide benefit to the patient and not require
discontinuation of the assigned therapy.

In the present study, none of the patients who
received initial treatment for a mean period of
6 months and responded to the treatment
experienced severe toxicity, which may require
discontinuation of treatment with capecitabine
plus bevacizumab. Furthermore, median PFS
was 16 months in this selected group of
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patients. Maintenance treatment with capeci-
tabine plus bevacizumab was an effective and
tolerable regimen for treatment of these
patients.

Conclusion

In patients with metastatic colorectal disease
who had a remarkable objective response with
initial treatment of FOLFIRI plus bevacizumab
and an adequate duration of treatment, a main-
tenance treatment with capecitabine plus bev-
acizumab until disease progression may be a
suitable regimen for administration to avoid
side effects and toxicity associated with treat-
ment and not to disrupt quality of life. In gener-
al, the decision to permit treatment breaks dur-
ing therapy must be individualized and based
upon several factors, including tolerance of and
response to chemotherapy, disease bulk and
location and symptomatology.

Further studies and new data on this subject
may help establish an optimal maintenance
treatment in patients who respond to initial
treatment of metastatic colorectal carcinoma.
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