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Abstract: Background: To investigate the effect of bevacizumab combined with chemotherapy on the metastasis
response rate, survival time of patients with metastatic colorectal cancer (mCRC), the incidence of complications,
and the efficacy and safety of bevacizumab for mCRC were recorded. Methods: Of 87 patients with mCRC, 42 were
treated without bevacizumab (control group, CG) and 45 were treated with bevacizumab (observation group, OG).
Baseline characteristics, resectability of metastases, quality of life (QOL), and short- and long-term curative effect
were compared to evaluate the safety of the treatment plan in the two groups. Results: After 6 months of treatment,
the overall response rate (ORR) and disease control rate (DCR) of the CG were 28.57% and 59.52%, respectively,
whereas the ORR and DCR of the OG were notably higher at 48.89% and 86.67%, respectively (P < 0.05). The
resectability rate of metastases in the OG increased from 8.89% pretreatment to 40.00% posttreatment, whereas
that of metastases in the CG increased from 11.90% pretreatment to 23.81% posttreatment. In the OG, the median
survival time was 23.0 (range, 19.7-26.3) months, and the median progression-free survival (PFS) was 11.0 (range,
9.4-12.6) months. These results were all superior to those of the CG, which were 14.0 (range, 12.6-15.4) months
and 6.0 (range, 4.9-7.2) months, respectively. Conclusion: Bevacizumab combined with first-line chemotherapy can
significantly prolong survival and PFS, improve QOL, increase the resectability rate of metastases, and improve sur-

vival outcomes of patients with mCRC.
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Introduction

The incidence of colorectal cancer (CRC) is
ranked the third with respect to the incidence
of malignant tumors worldwide, and it ranks
the fifth with respect to cancer-related deaths
in the Chinese population. The incidence rate
has increased significantly in recent years.
Approximately 50% of patients have metasta-
sized CRC, and they have lost the opportunity
to undergo surgical treatment at the time of
diagnosis [1]. The 5-year survival rate of CRC
patients can reach 90% in the early stage of
surgical treatment, but that of patients with
metastatic CRC (mCRC) is only 10% [2]. There-
fore, clinical research for identifying methods
to improve the mCRC survival rate is ongoing
[3].

With recent developments in molecular biology,
targeted therapy has gradually gained atten-

tion in treating malignant tumors. Numerous
investigations have shown that targeted thera-
py can remarkably extend overall survival (OS)
and progression-free survival (PFS) for pati-
ents. The current targeted drugs for CRC are
bevacizumab and cetuximab. Cetuximab is a
monoclonal antibody against epidermal growth
factor receptor (EGFR) [4]. However, following
the results of the OPUS and CRYSTAL trials in
2013, the effective use of cetuximab was limit-
ed to patients with KRAS (Kirsten rat sarco-
ma virus oncogene) wild-type CRC [5]. Patients
with  KRAS mutations will not benefit from
cetuximab, and the efficacy of cetuximab may
even be decreased [6]. As such, the clinical
application of cetuximab in CRC treatment is
limited. Bevacizumab is a humanized monoclo-
nal antibody of vascular endothelial growth
factor (VEGF), which exerts an anti-tumor eff-
ect by blocking the generation of tumor blood
vessels and regulating the immune function of
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patients [7]. In 2004, the FDA approved the
use of bevacizumab in combination with che-
motherapeutic drugs as the first-line treatment
of mMCRC. Numerous surveys have shown that
bevacizumab can remarkably prolong the over-
all response rate (ORR), PFS, and OS in pati-
ents with advanced CRC, and it has positive
effects in the maintenance treatment of CRC
after progression [8]. However, a previous stu-
dy on bevacizumab mostly focused on the sur-
vival rate and less on its efficacy in treating
MCRC metastases.

In the present study, we retrospectively inves-
tigated the effect of bevacizumab combined
with chemotherapy on the metastasis respon-
se rate, survival time of patients with mCRC,
and incidence of complications, and aiming to
assess the efficacy and safety of bevacizumab
in treating mCRC.

Material and methods
General information

The clinical data of 87 patients with mCRC
who were admitted to First People’s Hospital
of Fuyang Hangzhou from March 2012 to
September 2015 were retrospectively analy-
zed. The inclusion criteria: patients who were
diagnosed with mCRC through clinical, labora-
tory, and imaging examinations, followed by
pathological confirmation; patients with mCRC
who had an unresectable metastasis; and
patients with mCRC who did not receive any
molecular-targeted drug therapy. The exclusion
criteria: patients with other primary cancers;
with serious infection; with severe gastrointes-
tinal bleeding that may be life-threatening;
with mental iliness, disturbance of conscious-
ness, and/or who were unable to complete fol-
low-up; patients with incomplete clinical data.
Among 87 patients, 46 were male patients
and 41 were female patients, and they were
aged between 45 and 78 years. The average
age was 63.56+13.7 years. Forty-two patients
were confirmed with adenocarcinoma and 5
were confirmed with undifferentiated carcino-
ma. With regard to tumor staging, there were
15 stage lll patients and 32 stage IV patients.
The patients were grouped into two groups
according to the treatment plan as follows: 42
patients underwent treatment without bevaci-
zumab (control group, CG) and 45 patients
were treated with bevacizumab (observation
group, OG). This study has obtained the ap-
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proval of the Ethics Committee of the First
People’s Hospital of Fuyang Hangzhou. All
patients provided written informed consent
prior to participating in the study.

Treatment method

The CG received a combination chemotherapy
regimen: Oxaliplatin [Sanofi (Hangzhou) Phar-
maceutical Co., Ltd., Item No.: 17G03] 85 mg/
m2, intravenous drop infusion, di; Irinotecan
(Jiangsu Hengrui Medicine Co., Ltd., Item No.:
160912) 180 mg/m?2, intravenous drop infu-
sion, di1; 5-FU (Shanghai Xudong Haipu
Pharmaceutical Co., Ltd., Art. No.: 170130)
600 mg/m?2, intravenous injection, continuous
pumping for 22 h, d1, d2; Calcium folinate (H.
Faulding & Co., Ltd. Trading as David Bull Lab.,
ltem No.: 171210) 200 mg/m?, 2 weeks as a
course of treatment. In the OG, bevacizumab
(Shanghai TheraMabs Bio-technology Co., Ltd.,
Iltem No.: TM-BAVA-00002-1) was added at the
same time as the combination chemotherapy,
and it was administered 2 weeks after chemo-
therapy by means of a 15 mg/kg intravenous
drip, once every 2 weeks, and 4 weeks for 1
cycle. CT or MRI examinations were performed
every 2 cycles to assess efficacy.

Patient follow-up occurred via a specialist out-
patient review or through telephone follow-up
inquiries. The follow-up period was from the
date of treatment to the last follow-up day or
disease progression, and all patients were fol-
lowed up for 6-39 months, with median follow-
up period of 22 months.

Observation indicators

(1) Baseline characteristics: age, sex, duration
of disease, location of primary tumor, patho-
logical type, TNM grade, number of metastatic
foci, location of metastatic foci, body mass
index [BMI = body weight (kg)/height (m?)],
chemotherapy programs, and other relevant
information were compared in both groups.

(2) Quality of life (QOL): the QOL of patients pre-
and post-6 cycles of treatment was evaluated
using the World Health Organization Quality of
Life Summary. The higher the field score, the
better the QOL.

(3) Resectability of metastases: the resectabil-
ity of metastases was compared in both groups
pre- and post-treatment.
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(4) Evaluation of curative effect: after 6 mon-
ths of treatment, curative effect was evaluated
according to the Response Evaluation Criteria
in Solid Tumors (RECIST) efficacy test, includ-
ing complete remission (CR), partial remission
(PR), disease stabilization (SD), and progres-
sion (PD). The patient’'s ORR and disease con-
trol rate (DCR) were counted. ORR = (CR+PR)/
total number of patients, and DCR = (CR+
PR+SD)/total number of patients. If the disea-
se progressed or new lesions occurred, the
drug was discontinued. If patients could not
tolerate adverse reactions, the drug was dis-
continued.

(5) Safety evaluation: changes in blood routine,
liver and kidney function, and tumor markers
after each cycle were recorded. The occurren-
ce of adverse events during the treatment was
observed and recorded, including the inciden-
ce of adverse reactions and the extent of drug-
related adverse reactions. Almost all patients
(98.2%) had at least one adverse event (any
grade) during the first-line treatment. There
was at least a 3/4 event in more than half
(55.8%) of the patients. The most common
grade 3/4 events were hematologic adverse
reactions (23.9%) including neutropenia in
18.5% of patients, digestive system adverse
reactions in 15.7% of patients, and skin reac-
tions in 15.2% of patients, as well as general
conditions/fatigue. Adverse events were evalu-
ated according to CTCAE version 3.0 evalu-
ation criteria and were divided into grades 1
and 2 (light-to-moderate), grades 3 and 4 (se-
verely threatening a patient’s life), and grade 5
(death).

(6) Follow-up: according to the efficacy evalua-
tion criteria, the patient’'s PFS was recorded.
PFS refers to the time from the beginning of
treatment to disease progression or to the last
follow-up time. OS refers to the time from the
beginning of treatment to death or the time of
the last follow-up. The follow-up time referred
to the time from the beginning of treatment to
the end of follow-up or death.

Statistical analysis

An SPSS 13.0 statistical software package
was applied for data analysis. Measured data
were expressed as mean * standard deviation
(X + sd). Two independent sample t-tests were
used for the comparison of the mean of the
two groups, and paired t-tests were used to
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compare the mean of the two groups pre- and
post-intervention. The count data was repre-
sented as “n”, and the rate comparison was
performed using the x? test. Rank data are
compared using rank sum tests. The skewed
distribution is represented with a median and
a 95% confidence interval. The Kaplan-Meier
method was adopted for survival analysis. P <

0.05 was considered statistically significant.

Results
Patient baseline characteristics

No significant difference was observed in base-
line data such as mean age, sex, ECOG score,
primary tumor site, pathological type, TNM
stage, metastatic sites, number of metastatic
foci, chemotherapy schedule, and chemothera-
py cycle between the two groups (P > 0.05)
(Table 1).

Quality of life (QOL)

The two groups showed no significant differ-
ence in the QOL pre-treatment (P > 0.05). The
improvement in QOL in the OG post-treatment
was remarkably better than that of the CG,
with a significant difference (P < 0.05) (Table
2).

Metastasis resectability

The interval between the start of treatment
and the first surgical intervention was 5.6
(range, 3.6-7.2) months in the CG and 5.1
(range, 3.4-7.8) months in the OG. In the CG
and the OG, 12 and 15 patients, respectively,
were treated for primary tumor and metasta-
sis. Resection of metastases includes either
surgery with/without radiofrequency ablation
or radiofrequency ablation alone. Portal vein
embolization was performed in 5 patients with
liver metastases, and 3 patients underwent a
2-stage hepatectomy. Post-treatment, the re-
sectability rate of metastasis in the CG was
higher than the pre-treatment rate, without sta-
tistically significant difference (P > 0.05) (Table
3).

Short-term efficacy evaluation

The average chemotherapy cycle in the CG and
OG was 5.26+2.75 and 5.71+2.93, respective-
ly. After 6 months of treatment, the ORR and
DCR of the CG were 28.57% and 59.52%,
respectively. The ORR and DCR of the OG were
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Table 1. Baseline characteristics of the two groups of patients

Index Control group n=42  Observation group n=45 Statistic value P
Age 63.45+11.52 63.67+12.17 0.086 0.931
Gender: Male Female 24/18 22/23
BMI 19.32+2.71 19.18+3.26 0.217 0.829
ECOG score

0~1 33 (78.57) 37 (82.22)

2~4 9 (21.43) 8 (17.78) 0.427 0.670
Primary tumor site

colon 29 (69.05) 30 (66.67)

rectum 13 (30.95) 15 (33.33) 0.056 0.812
Pathological type

Adenocarcinoma 38(90.48) 40 (88.89)

Mucinous adenocarcinoma 3(7.14) 3(6.67)

Villous adenoma canceration 1(2.38) 2 (4.44) 0.282 0.869
TNM stage

1l 11 (26.19) 10 (22.22)

% 31(73.81) 35 (77.78) 0.430 0.667
Number of metastases

1 22 (52.38) 21 (46.67)

2 14 (33.33) 16 (35.56)

3 5(11.90) 6 (13.38)

4 1(2.38) 2 (4.44) 0.594 0.552
Metastasis site

Localized liver metastasis 17 (40.48) 15 (33.33)

Non-restricted liver metastasis 15 (35.71) 19 (42.22)

Non-liver metastasis 10 (23.81) 11 (24.44) 0.540 0.763
Chemotherapy

Irinotecan Based 23 (54.76) 25 (55.56)

Oxaliplatin-based 14 (33.33) 17 (37.78)

Irinotecan + oxaliplatin based 3(7.14) 2 (4.44)
fluoropyrimidine alone 2 (4.76) 1(2.22) 0.804 0.848
Chemotherapy cycle 5.26+2.75 5.71+2.93 0.737 0.463

Table 2. Comparison of the quality of life between the two groups before and after treatment (X + sd)

Group Life quality Health Physi_ological Psychological S_ocial_ Envirqnmental
status field field relations field field

Control group n=42 Before treatment 11.13+3.16 10.15+3.29 10.46+2.71 10.06+2.53 12.61+2.76 12.59+1.93
After treatment 12.65+3.04" 11.97+2.11" 12.15+2.39" 11.73+2.32" 13.25+2.12 13.16+1.74
Difference 1.52+2.13 1.82+1.76 1.69+2.15 1.67+1.93 0.64+1.12 0.57+0.36

Observation group n=45 Before treatment 11.16+3.21 10.13%+3.35 10.45+2.31 10.05+2.41 12.58+2.53 12.48+1.85
After treatment 14.67+3.19° 13.39+3.28" 14.26+2.17" 13.93+2.75" 15.37+2.61" 14.57+1.76"
Difference 3.51+2.08*  3.26+2.03* 3.81+2.11% 3.88+1.76" 2.79+1.38* 2.09+1.13*

Note: Compared with before treatment, “P < 0.05; compared with the control group, “P < 0.05.

48.89% and 86.67%, respectively. The ORR Follow-up

and DCR of the OG were notably higher than

those of the CG, showing statistical significan- The CG was followed up for 8-27 months. The
ce (P < 0.05) (Table 4). median survival time was 14.0 (ranged 12.6-
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Table 3. Comparison of resectability rates of metastases in the two groups (%)

Groups n Resectability before  Resection rate 5 p
treatment after treatment

Control group 42 Localized liver metastasis 17 3(17.65) 5(29.41) 0.654 0.419
Non-restricted liver metastasis 15 1(6.67) 3(20.00) 1.154 0.283
Non-liver metastasis 10 1 (10.00) 2 (20.00) 0.392 0.531
Total 5(11.90) 10 (23.81) 2.029 0.154

Observation group 45 Localized liver metastasis 17 2 (11.76) 10 (58.82) 8.242 0.004
Non-restricted liver metastasis 15 1(6.67) 5(33.33) 3.333 0.068
Non-liver metastasis 10 1 (10.00) 3(30.00) 1.250 0.264
total 4 (8.89) 18 (40.00) 11.791 0.001

Table 4. Comparison of the curative effect between the two groups [n (%)]

Groups n CR PR SD PD ORR DCR

Control group 42 2 (4.76) 9 (21.43) 14 (33.33) 17 (40.48) 12 (28.57) 25 (59.52)

Observation group 45 5(11.11) 17 (37.78) 19 (42.22) 6 (13.33) 22 (48.89) 39 (86.67)

X 4.754 8.230

P 0.029 0.004

A — Cong[ml group B —— Congt_rol group P=O208) AdVerse reaCtionS

-+ Observation group ==+ Observation group mainly included myelosuppre-

ssion, gastrointestinal reac-
tions, hemorrhage, liver dam-
age, and hypertension. No
serious adverse reactions
such as gastrointestinal per-
foration occurred (Table 5).

Percent survival(%)
Probability of PFS(%)

0 5 10 15 20 25 30 35 40 0 s w00 15 20 25 Discussion

Months Months
Approximately 50% of pati-
ents have metastasized CRC
at the time of diagnosis and
have lost their chance to

Figure 1. A. Overall survival curves of the two groups. B. Progression-free
survival curves of the two groups.

15.4) months, and the median PFS was 6.0 undergo surgery. Therefore, the main treat-
(ranged 4.9-7.2) months. The OG was followed ment of MCRC is still based on chemotherapy.
up for 11-35 months. The median survival By the late 1990s, owing to the emergence of
time was 23.0 (ranged 19.7-26.3) months, and irinotecan and oxaliplatin, the effective treat-
the median PFS was 11.0 (ranged 9.4-12.6) ment rate for mCRC increased by approximate-
months. The median survival time and the ly 20% [9, 10]. In recent years, with develop-
median PFS in the OG were significantly long- ments in molecular biology, targeted therapies
er than those in the CG and the difference have played an important role in the treat-

was statistically significant (Log-rank method,
X?=35.645, P=0.000, x°?=18.437, P=0.000)
(Figure 1).

ment of malignant tumors. Current targeted
drugs for CRC include angiogenic factor inhibi-
tors and EGFR inhibitors, such as bevacizumab
[14], cetuximab [12], and panitumumab [12].

Safety evaluation )
Numerous studies have demonstrated that

A total of 32 adverse reactions occurred in the cetuximab plus chemotherapy can significantly
CG with an adverse reaction rate of 76.19%. improve the clinical efficacy of mCRC and pro-
There were 39 adverse reactions in the 0G long PFS and OS. However, only patients with
with an adverse reaction rate of 86.67%. The wild-type KRAS tumors have demonstrated
two groups showed no significant difference in clinical benefits [5], whereas patients with KR-
the incidence of adverse reactions (x?=1.589, AS mutations have not, and among them the
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Table 5. Comparison of the incidence of adverse reactions in the two groups [n (%)]

Control group (n=42)

Observation group (n=45)

Adverse reactions

1+2 level  3+4 level total

X P
1+2 level 3+4 level total

Hematological toxicity
Hematological toxicity

Thrombocytopenia 3(7.14) 1(23.8) 4 (9.52)
anemia 10(23.81) 5(11.90) 15(35.71)
Non-hematological toxicity
Fatigue 7 (16.67) 0 7 (16.67)
Proteinuria 6(14.29) 1(2.38) 7(16.67)
hematuria 5(11.90) 1(2.38) 6(14.29)
Nosebleed 2(4.76) 1(2.38) 3(7.14)
Hematemesis 1(2.38) 0 1(2.38)
hypertension 2 (4.76) 0 2 (4.76)

Nausea and vomiting

Venous thrombosis 0 0 0

13(30.95) 3(7.14) 16(38.09)

23 (54.76) 3(7.14) 26 (61.90)
Transaminase elevation 12 (28.57) 1(2.38) 13(30.95)

19 (42.22) 2(4.44) 21(46.67) 0.653 0.419
4 (8.89) 0 4 (8.89) 0.010 0.918
13(28.89) 4(8.89) 17(37.78) 0.040 0.842

6(13.33) 0 6(13.33) 0.190 0.663
5(11.11) 0 5(11.11) 0564 0.453
8(17.78)  1(2.22) 9(20.00) 0.497 0.481
3(6.67) 0 3(6.67) 0.008 0.930

0 2(4.44) 2(4.44) 0278 1.000

6(13.33) 3(6.67) 9(20.000 0.497 0.481
21(46.67) 4(8.89) 25(55.56) 0.361 0.548
10 (22.22) 0 10(22.22) 0.851 0.356

0 1(2.22) 1(2.22) 0.001  1.000

efficacy may decrease [13]. As such, the appli-
cation of rituximab in CRC is limited. Panitu-
mumab and cetuximab are both EGFR inhibi-
tors. Some studies have reported that panitu-
mumab combined with first-line chemotherapy
for KRAS-mutant patients is less effective than
chemotherapy alone [14].

In the process of tumor metastasis, the forma-
tion of new blood vessels is a crucial mecha-
nism [15], and the purpose of tumor reduction
can be achieved by inhibiting the formation
of tumor neovascularization. VEGF plays an
important part in angiogenesis, and blocking
VEGF is a key anti-tumor angiogenesis target
therapy [16]. Bevacizumab is the first human-
based monoclonal antibody acting on VEGF,
which acts on VEGF-A to block the signal trans-
duction of VEGF, thereby inhibiting the growth
and metastasis of tumor cells [17]. The FDA
approved bevacizumab for first-line treatment
of mCRC in 2004. It has been reported that
bevacizumab combined with oxaliplatin or
irinotecan-based chemotherapy can improve
the efficacy of treatment in advanced CRC and
prolong survival [18], and its efficacy is not
affected by the KRAS genotype [19]. In the
KRAS wild-type patient population, the median
survival and PFS with bevacizumab as the first-
line treatment were significantly better than
those with bevacizumab as the second-line
treatment [20]. Therefore, patients who do not
have the KRAS gene mutation or KRAS gene
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mutation can undergo bevacizumab as a first-
treatment option [21].

The results of this study revealed that the ORR
and DCR were 48.89% and 86.67% in the OG
post-treatment with bevacizumab and chemo-
therapy, which was significantly higher than
pretreatment ORR and DCR of 28.57% and
59.52%, respectively, indicating that combina-
tion of chemotherapy and bevacizumab can
significantly improve the efficacy of mCRC. Liu
et al. [22] pointed out that the ORR of bevaci-
zumab group was 29.4%, the DCR was 64.7%,
and the effective rate of first-line treatment
was higher than second-line treatment, which
were similar to the results of this study. This
may be related to the synergistic effect of
bevacizumab and chemotherapy drugs. After
treatment, the improvement scores in various
areas of QOL in the OG were significantly
better than those in the CG (P < 0.05). During
follow-up, the median survival time of the OG
was 23.0 (range, 19.7-26.3) months, and the
median PFS was 11.0 (ranged 9.4-12.6)
months, which were significantly better than
the 14.0 (ranged 12.6-15.4) months and 6.0
(ranged 4.9-7.2) months in the CG. It appears
that bevacizumab combined with chemothera-
py in the first-line treatment of mMCRC can sig-
nificantly improve the QOL of patients and pro-
long survival time.

The EREBUS cohort study indicated that a com-
bination of cetuximab plus chemotherapy for
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the treatment of KRAS wild-type mCRC can sig-
nificantly increase the resection rate of unre-
sectable metastases, and the resection rate is
related to the complete remission rate of
patients, especially for patients with localized
hepatic metastases. Therefore, observing the
resectability of metastases can reflect the sur-
vival outcome to some extent [23, 24]. In this
study, the resectability of the two mCRC
groups pre- and post-treatment was observed.
The results suggested that the resectability
rate of metastases in the OG increased from
8.89% pre-treatment to 40.00% post-treat-
ment, while the resectability rate of metastasis
in the CG increased from 11.90% pre-treat-
ment to 23.81% post-treatment. This shows
that bevacizumab combined with chemothera-
py can significantly improve the resection of
metastatic lesions, thereby further improving
the survival outcome of patients, and its mech-
anism may be related to bevacizumab in-
hibiting the formation of tumor blood vessels,
thereby achieving tumor reduction. In the meta-
static sites, the resectability rate of localized
liver metastases had improved markedly. Lo-
calized liver metastases are associated with
higher PFS.

In the safety evaluation, the incidence of
adverse reactions of the OG was 86.67%,
which was not significant different from that of
the CG (76.19%, x?>=1.589, P=0.208). The main
adverse reactions were myelosuppression,
digestive tract reaction, hemorrhage, liver dam-
age, and hypertension. No serious adverse
reactions occurred including gastrointestinal
perforation. This suggested that bevacizumab
was safe, and its combination with chemother-
apy did not increase the adverse reactions of
patients.

However, there are still some shortcomings in
this study. First, the small number of cases may
lead to certain bias in the data. In the next
study, the number of cases will be expanded to
further confirm the accuracy of the results. In
addition, there were two types of adenocarci-
noma and undifferentiated carcinoma in the
selected cases, and the influence of two differ-
ent pathological types on the efficacy and drug
resistance of bevacizumab has not been thor-
oughly discussed. In the next step, the influ-
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ence of pathological types on drug efficacy will
be further explored.

In summary, bevacizumab combined with che-
motherapy can significantly prolong the surviv-
al and PFS of patients with mCRC, and improve
QOL, resectability rate of metastatic lesions,
and survival outcomes.
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