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Bevacizumab, a recombinant humanized monoclonal antibody blocks an-
giogenesis by inhibiting vascular endothelial growth factor (VEGF), is
frequently using in treating metastatic colorectal cancer. Side effects of
bowel perforation are relatively rare but fatal. This case series retrospec-
tively reviewed the records of 213 patients with metastatic colorectal can-
cer receiving FOLFIRI with bevacizumab every two weeks in one single
institute between Apr 2013 and Aug. 2017.

Thirteen cases of bowel perforation among 213 mCRC (6.1%) patients as-
sociated with bevacizumab use were diagnosed. 8 of 13 (61.5%) patients
presented with pneumoperitoneum, 2 (15.3%) with necrotizing fasciitis, 2
of 13 (15.3%) with enterocutaneous fistula and 1 (7.6%) with intra-ab-
dominal abscess formation. Under broad-spectrum antibiotic administra-
tion with early intervention of stoma creation or intra-abdominal drain-
age, these thirteen patients all recovered uneventfully.
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Bevacizumab, a monoclonal antibody that deacti-
vates the vascular endothelial growth factor
(VEGF), plays an important role in treating malignan-
cies and is now widely used in patients with metastatic
colorectal cancer (mCRC)." Several studies analyzed
the efficacy of bevacizumab combined with different
chemotherapy regimens consisting on drugs such as
5-FU, capecitabine, irinotecan and oxaliplatin. It has
been reported that bevacizumab enhanced the effec-
tiveness in patients with metastatic colorectal cancer
(mCRC). Adverse effects of bevacizumab including
hematological (anemia, neutropenia, thrombocyto-
penia), and non-hematological (hypertension, protein-
uria, diarrhea, bleeding and spontaneous bowel perfo-
ration) have been reported.> Among them, spontane-
ous bowel perforation is relatively rare, but lethal ma-
jor complication. It can be presented as fistula forma-
tion, necrotizing fasciitis, intra-abdominal abscess or
pneumoperitoneum. Early recognition of these critical
clinical finding and conservative treatment with em-
piric antibiotic with intervention of diverting stoma or
intra-abdominal drainage may be successful treatment
strategy for these patients.* We therefore retrospec-
tively reviewed the whole cohort of patients with mCRC
receiving bevacizumab as adjuvant or neoadjuvant
target therapy in our institution, focus on the inci-
dence, the duration among bevacizumab infusion and
surgical intervention, and the managements of com-
plications.

Materials and Methods

All mCRC patients who receiving systemic che-
motherapy plus bevacizumab every two weeks in Kao-
hsiung Medical University Hospital from April 2013
to August 2017 were reviewed. All patients with a
bevacizumab-associated bowel perforation were in-
cluded. The diagnosis of bowel perforation was ac-
cording to imaging finding, operative finding and cli-
nical presentation. The clinical course of the cases in-
clude clinical symptoms, management of bowel per-
foration, duration between operation and Bevacizu-
mab administration, the number of bevacizumab course
and primary outcome were assessed.

Results

There are 213 mCRC patients receiving FOLFIRI
with bevacizumab every two weeks in one single in-
stitute between Apr 2013 and Aug. 2017. 132 patients
underwent neoadjuvant treatment and 81 patients un-
derwent first-line treatment. Thirteen cases of bowel
perforation among 213 mCRC (6.1%) patients associ-
ated with bevacizumab use were diagnosed. Patients’
characteristics are presented as Table 1. Among the 13
cases, seven patients developed perforation treated as
the neoadjuvant setting (5.3%), six patients developed
perforation after the resection of primary tumor treated
as the first-line setting (7.4%). Seven of 12 (58.3%)
patients had perforation at the tumor site, 5 patients
(38.5%) occurred perforation at the anastomosis site
and 1 (7.6%) had perforation site proximal to the tu-
mor. Among the 5 patients occurred perforation at the
anastomosis site, 2 of them had bevacizumab admin-
istration 5 weeks after previous surgery, 2 had bevaci-
zumab infusion 6 weeks after surgery.

Of these patients, 8 of 13 (61.5%) patients pre-
sented with pneumoperitoneum, 2 (15.3%) patients
presented with necrotizing fasciitis, two presented
with enterocutaneous fistula and one (7.6%) with intra-
abdominal abscess formation. Moreover, 2 patients
had lumen stenosis at initial diagnosis and underwent
intraluminal self-expanding metallic stents placement
before Bevacizumab administration. One of the pa-
tients had perforation event after 1st course of beva-
cizumab administration. The interval between stent
placement and perforation event was one month while
another was two months after 4th course of bevaci-
zumab infusion.

We performed diverting stoma for 12 patients and
broad-spectrum antibiotic treatment for all thirteen
cases. The patient who did not underwent stoma cre-
ation suffered from severe small intestine adhesion
and peritoneal carcimomatosis. The family refused
stoma creation after risk explanation. Subsequent in-
tra-abdominal drainage was performed for four pa-
tients. For two patients with necrotizing fasciitis, fa-
sciotomy was also undergone. Under the conservative
treatment, these thirteen patients all recovered un-
eventfully. Treatment and outcomes are presented as
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Table 1.

Patient Tumor location TNM Stage Metastatic site Surgical procedure Total bevacizumab
Age/gender cycles

1 Rectum T3N2aMla, IVA Lung Low anterior resection ~ Neoadjuvant, 5
67/F Adjuvant, 7

2 Sigmoid colon T3NOMla, IVA Liver No surgery Neoadjuvant, 2
71/F

3 Rectosigmoid colon T4aN2bMla, IVA Liver No surgery Neoadjuvant, 1
44/F

4 Rectosigmoid colon T3NIMla, IVA Liver No surgery Neoadjuvant, 4
48/F

5 Ascending and sigmoid colon T4bN2aM1b, IVB  Liver, peritoneum No surgery Neoadjuvant, 5
41/M

6 Rectosigmoid colon T4aN2bM1b, IVB Liver, lung No surgery Neoadjuvant, 2
75/M

7 Ascending colon T4bNl1aMla, IVA  Lung, peritoneum No surgery Neoadjuvant, 17
50/F

8 Cecum T3N2bMI1b, IVB Liver No surgery Neoadjuvant, 11
62/M

9 Rectosigmoid colon T3NIMla, IVA Liver Low anterior resection Adjuvant, 3
64/M

10 Sigmoid colon T3N1bMl1b, IVB  Liver, peritoneum Anterior resection Adjuvant, 1
75/F

11 Sigmoid colon T4bN1Mla, IVA Lung Anterior resection Adjuvant, 6
79'M

12 Transverse colon T3N2bMla, IVA Liver Transverse colectomy Adjuvant, 1
73/F

13 Descending colon T3N1bMla, IVA Liver Left hemicolectomy Neoadjuvant, 7
79/F Adjuvant, 7

Table 2. The 30-day mortality rate is 7.7% (1 of 13 pa-
tients). The patient who died within 30 days after
bowel perforation is due to bilateral lung metastasis
with respiratory failure. The death could not be di-
rectly attributed to bowel perforation.

Discussion

The combination of chemotherapy with bevacizu-
mab increased the response rate, progression-free sur-
vival and overall survival of patients with mCRC.
However, the reports of adverse effects from this drug
are also growing. Bevacizumab-induced bowel perfo-
ration has been widely discussed because it may lead
to lethal outcome. Gastrointestinal perforation event
may relate to the mechanism of bevacizumab, which
will inhibit angiogenesis by directly against VEGF,

leading to thrombosis formation of splanchnic or me-
senteric vessels, bowel ischemia and ultimately bowel
perforation.? It will also affect post-operative wound
healing due to the influence of bowel mucosa micro-
circulation and lead to anastomosis dehiscence, colo-
cutaneous fistula formation or anastomosis site perfo-
ration.

A recent systemic review and meta-analysis about
the efficacy and safety of bevacizumab plus chemo-
therapy reviewed 9 trials comprising 3,914 patients.’
The result showed the combination group (bevacizu-
mab + chemotherapy) had higher response rate, higher
progression-free survival and higher overall survival
rate. However, the risk of bowel perforation, throm-
boembolic events and bleeding is also higher in che-
motherapy plus bevacizumab group compared to che-
motherapy along group. The incidence of gastrointes-
tinal (GI) perforation in patients with mCRC treating
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Table 2.
. Operation &
Patient . . . . .
Perforation site ~ Perforation finding  bevacizumab Treatment Outcomes
Age/gender .
interval
1 Anastomotic site  Necrotizing fascitis 5 weeks T-colostomy, fasciotomy Return to oral diet intake
67/F
2 Tumor site Pneumoperitoneum T-colostomy, Return to oral diet intake
71/F
3 Tumor site Pneumoperitoneum T-colostomy, Return to oral diet intake
44/F IA drainage
4 Tumor site Pneumoperitoneum T-colostomy Return to oral diet intake
48/F
5 Tumor site Pneumoperitoneum Ileostomy Return to oral diet intake
41/M
6 Tumor site Pneumoperitoneum T-colostomy Return to oral diet intake
75/M
7 Tumor site Pneumoperitoneum IA drainage Expire due to bilateral lung
50/F metastasis
8 Tumor site Intra-abdominal Ileostomy, IA drainage Return to oral diet intake
62/M abscess
9 Anastomotic site  Necrotizing fascitis 5 weeks T-colostomy, fasciotomy Return to oral diet intake
64/M
10 Anastomotic site  Pneumoperitoneum > 6 months T-colostomy, Return to oral diet intake
75/F IA drainage
11 Proximal to Pneumoperitoneum > 6 months Ileostomy, IA drainage Return to oral diet intake
79'M anastomotic site
12 Anastomotic site Enterocutaneous 6 weeks Ileostomy Return to oral diet intake
73/F fistula
13 Anastomotic site Enterocutaneous 6 weeks Total parenteral nutrition Return to oral diet intake
79/F fistula

IA: intra-abdomen drainage.

with bevacizumab is about 1-2%. In our case series,
the incidence of bowel perforation is a slightly higher
than other previous studies. Patient of mCRC usually
are immunocompromised with terminal illness. Some
GI perforation presentation maybe asymptomatic and
difficult to diagnose, which is easily negligent as ter-
minal oncological morbidity. Moreover, intra-abdom-
inal abscess and fistula formation may not be link to
GI perforation if the clinicians are not aware of the ad-
verse effect of Bevacizumab. In our institute, we rec-
ognized the event of bowel perforation in patients un-
derwent bevacizumab administration immediately with
image studies within 24 hours. It may result higher in-
cidence before mortality occurs.

Some predispose factors to GI perforation have
been reported including existing tumor, previous ra-
diotherapy, non-steroidal anti-inflammatory drugs or

corticosteroids use.® Sanjaykuma et al. have reported
ameta-analysis about bevacizumab use and the risk of
GI perforation.” It shows the incidence of bowel per-
foration was 0.9% and the mortality rate is 21.7% in
patients receiving bevacizumab. The study calculated
the overall risk of GI perforation is affected by beva-
cizumab dose and cancer type. High-dose bevacizu-
mab infusion (5 mg/kg) compared with control re-
mained statistically significant with GI perforation,
but was not statistically significant for low-dose beva-
cizumab (2.5 mg/kg) compared with control. In our
study, the dose of bevacizumab administration is 5
mg/kg. The most common location of GI perforation
was tumor site. It’s compatible to previous studies.’
Borzomati et al. have reported a cohort of 142 pa-
tients treated with bevacizumab, 3 (2.1 %) experienced
GI perforation after bevacizumab treatment. 2 of 3 ex-
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pired in one week after bowel perforation event de-
spite broad-spectrum antibiotic use and diversion co-
lostomy creation.! Uchino et al. recently reported four
cases of bevacizumab-related GI perforation.® The 4
patients all presented with mild abdominal pain and
were detected within 14 days after bevacizumab ad-
ministration. Three patients were successfully treated
with only minimal surgical procedures and 1 patient
could be managed with conservative treatment for a
perforated duodenal ulcer. In a case series about man-
agement of bevacizumab-associated bowel perfora-
tion, Badgwell et al. retrospectively reviewed 1442
patients treated with Bevacizumab with perforation
rate 1.7% noted.’ In 24 patients with bowel perfora-
tion associated with bevacizumab administration, only
5 patients underwent surgical intervention and the
overall 30-day mortality rate was 12.5%. The author
concluded that conservative treatment is a viable ap-
proach to management in selected patients of beva-
cizumab-associated bowel perforation.

A review article of bevacizumab-induced bowel
perforation has mentioned about the management of
these patient should be based on individual severity,
risks of morbidity and bleeding, clinical signs and ex-
pectation of outcome.? It indicated that the mortality
rate is up to 50% in patients with bevacizumab-in-
duced bowel perforation because of the terminal ill-
ness characteristics. Another review article mentioned
about the management of bowel perforation depends
on the overall condition of the patient.* In this study,
operative intervention even bowel resection was thought
to be necessary for these patients. However, it also
mention about increased risk of unplanned, urgent
surgical procedure due to the long half-life of beva-
cizumab. Recurrent bowel perforation or anastomosis
leakage may occur in this circumstance. In our case
series, we found broad-spectrum antibiotic adminis-
tration with early intervention of stoma creation or
intra-abdominal drainage is effective management
with low mortality.

In a retrospective case series, Amal et al. indicated
that both bevacizumab and self-expanding metal stents
(SEMS) are associated with GI perforation.'® The
combination of chemotherapy, Bevacizumab and in-
tra-luminal stents use may associate with high perfo-

ration rate. In this case series, up to 50% total compli-
cation rates (including bowel perforation, reobstruc-
tion and migration) was noted in the SEMS plus che-
motherapy and bevacizumab group.

Gordon et al. have reviewed bevacizumab and its
adverse effect on wound healing.!" The article indi-
cated that post-operative re-initiation of bevacizumab
in surgical patients should be delayed for at least 4
weeks to prevent an increased risk of wound healing
complications. Moreover, elective operation should
be delayed 6-8 weeks after the last bevacizumab ad-
ministration. According to our investigation in this
case series, perforation at the anastomosis site would
happened on patients who had bevacizumab infusion
5 to 7 weeks after surgery. Thus, postoperative initia-
tion of bevacizumab 6 weeks or longer may prevent
an increased risk of wound healing complications.

Conclusion

Colon perforation is a rare but fatal complication
which mortality rate has been reported up to 40%, es-
pecially among patients administrated with chemo-
therapy. From our current investigation, most bowel
perforation episodes occurred in 1-3 cycles as the neo-
adjuvant setting or as the first-line setting. Postopera-
tive initiation of bevacizumab 6 weeks or longer may
prevent an increased risk of wound healing complica-
tions. Regarding the treatment strategy, empiric anti-
biotic treatment with early intervention of stoma cre-
ation, or add the intra-abdominal drainage may be ef-
fective and successful to reduce mortality and mor-
bidity rate.
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