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Abstract

Aim: The purposes of this study are to present cases of emergency surgery in which
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Methods: (a) We retrospectively investigated seven patients who underwent emer-
gency surgery for bevacizumab-associated intestinal perforation. (b) We investigated
104 patients with advanced colorectal cancer treated with neoadjuvant therapy who
underwent surgery from 2008 to 2018, retrospectively.

Results: (a) In the seven patients undergoing emergency surgery for gastrointesti-
nal perforation, the median bevacizumab administration and washout periods were
16 weeks and 24 days, respectively. A stoma was created in all patients except in
those who were not candidates. Two patients developed postoperative abdominal
abscesses, and two patients died from perioperative sepsis and gastrointestinal
bleeding, respectively; both of these patients had poor performance status. (b) In
patients receiving bevacizumab (n = 45) and patients treated with bevacizumab-free
regimens as neoadjuvant therapy (n = 59), 31 and 52 patients received chemora-
diotherapy, respectively. We found no correlation with postoperative complications
with or without bevacizumab.

Conclusion: The surgical indications should be considered carefully in patients with
gastrointestinal perforation secondary to bevacizumab administration. Meanwhile,
after appropriate cessation time, scheduled surgery following bevacizumab admin-
istration is feasible.
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1 | INTRODUCTION

Bevacizumab is a molecular-targeted drug used for colorectal cancer,
non-small cell lung cancer, breast cancer, and malignant glioma.'”®
Vascular endothelial growth factor (VEGF) plays an important role in
tumor proliferation, invasion, and metastasis by promoting angiogen-
esis.* Furthermore, VEGF is known to be associated with recurrence
and prognosis,2 and its inhibition is an important factor for treatment.®
Bevacizumab specifically binds to VEGF-A and inhibits its binding to
VEGF receptor (VEGFR)-1 and VEGFR-2, thereby inhibiting VEGF sig-
nal transduction.® In colorectal cancer, many patients present with
advanced disease or develop metastases within the first years after
curative surgery,® and bevacizumab has contributed to meaningful
improvements in survival in patients with advanced colorectal cancer
in recent years.””? In Japan, some regimens including bevacizumab
are recommended as first-line therapy for unresectable colorectal
cancer.’® Furthermore, bevacizumab is used in both palliative and
neoadjuvant settings.1 However, bevacizumab has also been asso-
ciated with significant side effects.'*™*® In patients who have not un-
dergone surgery, bevacizumab has been associated with hypertension
(3.0%-15.0%), proteinuria (0.7%-1.0%), diarrhea (4.0%-39.9%), arterial
(0.9%-10.0%) and venous (2.7%-14.9%) thromboembolism, hemor-
rhage (1.4%-5.0%), and gastrointestinal perforation (0.6%-2.9%).31416
Postoperatively, gastrointestinal perforation (2.0%-20.0%), wound in-
fection (1.5%-11.1%), wound healing issues (2.0%-9.7%), hemorrhage
(2.7%), and anastomotic dehiscence (2.0%) are attributed to the use of
bevacizumab.'® The inhibition of VEGF signal transduction, which af-
fects angiogenesis, may impact healing and cause gastrointestinal per-
oration.'” Bowel perforation is a serious complication, and immediate
recognition followed by surgical intervention is the best management
for this potentially fatal complication.>'® The fatality rate in patients
with gastrointestinal perforation treated with bevacizumab was re-
ported to be as high as 20%.%8 In this report, we investigated patients
undergoing emergency surgery who developed gastrointestinal perfo-
ration during bevacizumab administration, and patients with advanced
colorectal cancer who could safely undergo surgery after a washout
period for bevacizumab.

2 | METHODS

This study was performed in accordance with the Helsinki
Declaration of the World Medical Association (2013 revision).
This retrospective study enrolled seven patients who underwent
emergency surgery for bevacizumab-associated intestinal per-
foration (Study 1). Furthermore, we retrospectively investigated
104 patients with advanced colorectal cancer treated with neo-
adjuvant therapy and surgery at Tokushima University Hospital
from 2008 to 2018 (Study 2). Of these, we included 45 patients
treated with bevacizumab-including regimens as neoadjuvant
therapy and 59 patients treated with bevacizumab-free regimens.
Thirty patients in the bevacizumab group received radiotherapy
with S-1/Oxaliplatin/Bevacizumab (SOX + Bev) in a clinical study

(UMINO00006937). The radiation dose at CRT was 40 Gy for all
SOX + Bev, S-1, and UFT regimens.

2.1 | Statistical analysis

We used the Chi-square test, and P-values < .05 were considered
statistically significant. All statistical analyses were performed using
JMP version 13 statistical software (SAS Institute Inc).

3 | RESULTS

3.1 | Study 1. Bevacizumab-induced intestinal
perforation

Table 1 shows the details of the seven patients who developed
bevacizumab-induced intestinal perforation and who underwent
emergency surgery. The median number of administration cycles
was five (range: 3-30 cycles), and the median cessation time was
24 days (range: 6-35 days). All seven patients underwent emer-
gency surgery, and a stoma was created in all patients except
those in whom the perforation site was unknown or ostomy was
not possible because of the presence of cancerous peritonitis. Two
patients developed abdominal abscess postoperatively, which re-
solved with drainage. Two additional patients with poor perfor-
mance status before perforation died from perioperative sepsis
and gastrointestinal bleeding, respectively. In the five surviving
patients, additional chemotherapy or radiation therapy for the pri-

mary tumor could be given in four patients.

3.2 | Study 2. Comparison of patients
receiving and not receiving bevacizumab

Table 2 shows a comparison of bevacizumab-administrated patients
and patients treated with bevacizumab-free regimens as neoadju-
vant therapy with or without radiotherapy. In the without-radiother-
apy group (n = 21), 14 patients received bevacizumab. In contrast, 31
patients were treated with bevacizumab in the chemoradiotherapy
group. We found no correlation between bevacizumab administra-
tion and the occurrence of postoperative complications of Clavien-
Dindo classification grade Il or higher. Additionally, patients in the
bevacizumab-free group developed complications such as suture

leakage and stoma necrosis.

4 | DISCUSSION

This report revealed that planned surgery is feasible following
bevacizumab administration with appropriate cessation time. In
addition, in patients developing gastrointestinal perforation during

bevacizumab administration, it is desirable to construct a stoma
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without anastomosis, and it is necessary to consider the patient's
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TABLE 2 Comparison of patients receiving and not receiving bevacizumab

CRT (-) CRT (+)
Bev. (-) Bev. (+) Bev. (-) Bev. (+)
Factors (n=8) (n=14) P value (n=51) (n=31) P value
Sex Male/Female 7/1 10/4 .37 35/16 19/12 47
Location Colon/Rectum 3/5 9/5 .22 0/51 0/31
fStage 1/0/11/1v 1/2/1/4 0/1/1/12 .26 20/15/10/5 14/6/10/1 .35
Regimen Sing./Doub./Trip. 0/5/3 0/10/4 .67 51/0/0 0/30/1 <.001
Stoma -/+ 2/6 5/9 .61 2/49 0/31 .26
Postop. Complications  -/+ 6/2 13/1 .24 45/6 28/3 77
(CD = 111)
Leakage ~/+ 7/1 14/0 .18 50/1 31/0 43
lleus =/ 7/0 13/1 47 49/2 30/1 .87
Pelvic absess -/+ 8/0 14/0 50/1 29/2 .29
Stoma necrosis =/ 8/0 14/0 50/1 31/0 43
Thoracic empyema -/+ 8/0 14/0 50/1 31/0 43
Plural effusion -/+ 7/1 14/0 .18 51/0 31/0

Abbreviations: Bev. (=), not receiving bevacizumab; Bev. (+), receiving bevacizumab; CD, Clavien-Dindo; CRT, chemoradiotherapy; Doub., double;

Postop, postoperative; Sing., single; Trip., triple.

28 days between surgery and treatment; however, many advocate
for a drug-free interval of a minimum of 6 weeks and some as high
as 60 days to help prevent wound-healing complications.!21%29.22
In this study, all patients except one underwent a 4-week ces-
sation period with planned surgery, and none developed severe
perioperative complications. In patients undergoing surgery
within 4 weeks of the final administration of bevacizumab, only
one catheter-related infection occurred. Regarding anticancer
drugs used in combination with bevacizumab, significant differ-
ence of number of regimens was observed between Bev (+) group
and () group in the chemoradiotherapy group. Several previ-
ous meta-analyses of bevacizumab randomized controlled trials
showed no significant difference in perforation rates between
different concomitant medications or regimens.23'24 Also, in this
study, there was no correlation between the number of regimens
and postoperative complications with or without radiation ther-
apy (data not shown).

The incidence of gastrointestinal perforation after radiotherapy
has been reported to be around 2% for doses below 50 Gy and 14%
above 50 Gyzs; however, in this study, all patients underwent 40 Gy
irradiation. Furthermore, the interval from irradiation to surgery
was 6-8 weeks in all cases, but according to past meta-analysis, the
complication rate was the same even if the interval was longer than
6-8 weeks.?

In patients undergoing emergency surgery, we constructed a
stoma unless the patient was not a candidate. As a result, postoper-
ative abdominal abscess occurred in only two patients and resolved
with drainage. Two patients died secondary to complications unre-
lated to the anastomosis, and both had poor preoperative perfor-
mance score. Regarding the management of bevacizumab-related

gastrointestinal perforation, there is a risk of serious complications

after emergency surgery, and only one study discussed options for
nonsurgical treatment?’; therefore, it is necessary to carefully con-
sider the surgical indications.

The main limitations of this study are the limited number of
patients and patients' different backgrounds. Because bevaci-
zumab is used in a growing number of people with metastatic
colorectal cancer, surgeons will have to operate increasingly
frequently in this high-risk population.11 In conclusion, we rec-
ommend that the surgical indications be considered carefully in
patients with severe gastrointestinal perforation secondary to
bevacizumab administration. However, after an appropriate ces-
sation time, scheduled surgery is feasible following bevacizumab

administration.
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