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Abstract

Colorectal cancer is one of the most frequently diagnosed
malignancies worldwide. One of the most important developments
in the management of metastatic colorectal cancer is targeted
therapy. Bevacizumab, a monoclonal antibody inhibiting VEGF
induced angiogenesis, has been accepted as safe and efficient in the
treatment of metastatic colorectal cancer for more than a decade.
Addition of bevacizumab to fluorouracil-based chemotherapy is
also associated with severe adverse events. We present a case of
bevacizumab-induced bowel ischaemia associated with gastro-
intestinal haemorrhage. (Acta gastroenterol. belg., 2019, 82, 322-
325).
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Introduction

Colorectal cancer is the third most frequently
diagnosed cancer and one of the most common causes of
oncological deaths worldwide (1). A large part of patients
has already developed hepatic metastases at diagnosis
(2). A lot of research has been done to develop targeted
therapies. Bevacizumab (Avastin®, F. Hoffmann-La
Roche Ltd. Switzerland) is a monoclonal antibody
inhibiting angiogenesis, an important step in tumour
growth(2,3).

The addition of bevacizumab to fluorouracil-based
chemotherapy is associated with better efficacy, but also
with a higher risk of adverse effects (2,4). Known adverse
events of bevacizumab are hypertension, proteinuria,
haemorrhage, thrombosis, heart problems, non-healing
wounds, fistula formation and gastrointestinal perforation
(5,6).

In this report we present a case of of a patient treated
with bevacizumab, complicated with bevacizumab-
induced bowel ischaemia at first and with haemorrhage
later on. We discuss bevacizumab therapy and some of
its severe complications.

Case report

A71-year-old woman presenting with severe abdominal
pain and anal blood loss was diagnosed with rectal
carcinoma and extensive bilobar liver metastasis. Since
she presented with signs of gastro-intestinal obstruction
caused by the tumour, a laparoscopic rectal resection
(Total Mesorectal Excision-TME) was performed first.

Acta Gastro-Enterologica Belgica, Vol. LXXXII, April-June 2019

‘ ‘ 14-Willems.indd 322

Anatomopathological research showed a moderately
differentiated adenocarcinoma (pT3 N2b G1 L1 V1 Pn0O
RO, RAS wild type, BRAF mutated).

The patient received adjuvant chemotherapy consisting
of Folfiri (combination of Irinotecan, Leucovorin and
Fluorouracil) and Avastin® (bevacizumab). The first two
cycles of chemotherapy were well tolerated. After the
third cycle of Folfiri and Avastin®, the patient presented
at the emergency department with gastrointestinal
complaints.

The complaints consisted of odynophagia, anorexia,
nausea, vomiting, diarrhoea and occasional melena.
At physical examination, the patient presented with
hypotension (70/37 mmHg), dehydration and pressure
pain in the right iliac fossa. Laboratory results showed
systemic inflammation (CRP 468 mg/l), acute renal
insufficiency (creatinine 3.53 mg/dl, GFR 12 ml/
min/1.73m?), disturbed liver function tests (bilirubin
3.37 mg/dl, gamma-GT 132 U/l) and pancytopenia
(haemoglobin 11.0 g/dl, WBC 1.12X10%1, BP 82X10°/1).

She was admitted to the gastro-enterology unit
and was given antibacterial and antifungal therapy
(Levofloxacine, Ornidazole and Fluconazole) to counter
the inflammatory status. A gastroscopy revealed signs of
oesophagitis, gastritis and several duodenal ulcers for
which proton pump inhibitors were initiated. Computed
tomography (CT) of the abdomen performed because of
persisting abdominal complaints showed signs of bowel
obstruction with dilated small bowel loops without
obvious stenosis, and a gastric tube was inserted (Fig. 1).
Ultrasound of the abdomen showed dilated bowel loops
and free intra-abdominal fluid.

Because of further deterioration, a diagnostic
laparoscopy was performed. Laparoscopic exploration
revealed diffuse dilation of the small bowel and an
ischaemic segment of approximately 10 cm at the
terminal ileum (Fig. 2a). Since the segment still appeared
viable, it was not resected. The patient was admitted to the
intensive care unit (ICU) and a second look laparoscopy
was planned two days later. This laparoscopic exploration
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Figure 1. — Preoperative CT-scan (axial and coronal image) showing dilated small bowel loops
without obvious stenosis.

Figure 2 — a) First laparoscopy showing segment of ischemic small bowel, with ischemia most clearly present at the antimesenterial
side of the small bowel ; b) Second laparoscopy showing complete reversibility of the small bowel ischemia.

showed complete reversibility of the bowel ischaemia
and a bowel resection was not performed (Fig. 2b).

A day later the patient developed massive anal blood
loss. Gastroscopy revealed a bleeding from a duodenal
ulcer which was clipped endoscopically. Bleeding from
gastrointestinal ulcers has been mentioned as a side
effect of bevacizumab therapy.

Following these two severe complications, the question
rose whether the patient should continue bevacizumab
therapy. In consultation with both the patient and her
family, treatment with bevacizumab was stopped and
a palliative regimen was started. The patient died six
weeks later.

Discussion

Colorectal cancer is the third most frequently
diagnosed cancer worldwide. Due to continuing growth

‘ ‘ 14-Willems.indd 323

and ageing of the population, an increase in diagnoses
is expected in future decades. It is the fourth most
common cause of oncological death in men, and the third
in women worldwide (1). A substantial part of patients
with colorectal cancer has already developed hepatic
metastasis at diagnosis, another substantial part develops
liver or lung metastasis later on in the disease (2).
Because of the great burden of colorectal cancer, a lot
of research has been done to develop targeted therapies.
The formation of new blood vessels has been identified
as an important step in the process of tumour growth and
metastasis, and is therefore a good target for therapy.
Vascular endothelial growth factor (VEGF) plays a key
role in neovascularisation, by binding to its receptors it
sets in action a pathway of angiogenesis (3). Bevacizumab
is a monoclonal antibody inhibiting VEGF signalling.
By forming a complex with VEGEF it inhibits binding of
VEGEF to its receptors and subsequent angiogenesis (2).
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First-line systemic treatment of metastatic colorectal
cancer consists of intravenous fluorouracil-based
chemotherapy. In fit patients with RAS wild type and
BRAF mutated colorectal cancer, recent guidelines
suggest combination of fluorouracil-based chemotherapy
with bevacizumab (7). Bevacizumab was approved in
2004 by the US Food and Drug Administration (FDA)
for the treatment of metastatic colorectal cancer (5).
After 2004, bevacizumab has also been approved as a
potential treatment of various other cancers: advanced
non-small cell lung cancer, ovarian cancer, glioblastoma
multiforme, renal cell carcinoma and breast cancer (8,9).

The addition of bevacizumab is associated with better
efficacy: increased overall survival, progression-free
survival and improved overall response rate, but also
with higher risk of adverse events (2,4). Known adverse
effects of bevacizumab are hypertension, proteinuria,
haemorrhage, thrombosis, heart problems, non-healing
wounds, fistula formation and gastrointestinal perforation
(5,6). As VEGF plays an important role in several
physiological processes, these adverse effects could be
explained by the inhibitory effect of bevacizumab on
VEGF (4).

Bowel ischaemia

Bowel ischaemia has not yet been described as an
adverse event of bevacizumab therapy. Bowel perforation
on the other hand is a known and rare adverse effect of
bevacizumab. Compared to controls, bevacizumab triples
the risk of gastrointestinal perforation. Perforation can
lead to severe peritonitis and can be fatal (8). The FDA
issued a warning after some cases of bowel perforation
were seen in a trial of patients with ovarian cancer treated
with bevacizumab (3).

Several mechanisms are given as a possible explanation
for bevacizumab-induced bowel perforation. Inhibition
of VEGF, leading to thrombosis or vasoconstriction of
the splanchnic or mesenteric vessels, is one possible
explanation. This way, bowel ischaemia can be explained
as an adverse event of bevacizumab therapy, possibly
leading to secondary bowel perforation (3,5).

If bowel ischaemia occurs, the treatment of choice is
not yet clear. Management should be based on clinical
presentation and severity. Since the risk of anastomotic
failure is presumed to be high in patients receiving
bevacizumab, a partial enterectomy should be avoided
if possible. In this case, we were confronted with bowel
ischaemia that appeared reversible. A resection was
avoided at first and a second laparoscopic evaluation
confirmed these findings. We think that a conservative
attitude towards bevacizumab-induced gastrointestinal
ischaemia with a low threshold to re-evaluations, might
prevent a number of complications following unnecessary
bowel resections.

Haemorrhage

Addition of bevacizumab to chemotherapy signifi-
cantly increases the risk of haemorrhage (10). These
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haemorrhages are often life-threatening and fatal (11).
The mechanism of bevacizumab-induced haemorrhages
is not yet fully understood. The inhibitory effect of
bevacizumab on VEGF could offer a possible explanation
(11). By inhibiting VEGF, bevacizumab may have an
inhibitory effect on endothelial survival and proliferation.
At sites of damage or peptic ulcers, where VEGF is
important for the proliferation of endothelial cells,
inhibition of VEGF could lead to haemorrhages (10). In
this case, the haemorrhage occurred at a duodenal ulcer.

The risk of haemorrhages may depend on the type of
tumour. Colorectal cancer, non-small-cell lung cancer
and renal cell carcinoma are associated with higher risk
of haemorrhaging. In patients with metastatic colorectal
cancer, the most common site of bleeding is the gastro-
intestinal tract. The location of the primary tumour
may have an influence on the risk of bleeding. Some
data suggest that a higher risk of bleeding is associated
with primary tumours of the rectum than with primary
tumours of the colon (10,12). The risk of haemorrhages
seems to be dose dependent, with high doses giving a
higher risk than low doses (10,11). Most haemorrhages
occurred within the first 5-6 months of bevacizumab
treatment, therefore clinicians should be highly vigilant
in this period (10,11). Age, race, sex and concomitant
anticoagulant therapy might also influence the risk of
bleeding (12).

Due to the low incidence of these adverse events and
the high efficacy of the therapy, combination therapy
with bevacizumab is still considered a standard treatment
for metastatic colorectal cancer (2,4). Because of the
severity of the adverse effects and the increasing use of
bevacizumab, it is important for all clinicians to recognise
the adverse effects and treat them correctly. Effective
selection of patients and monitoring during treatment can
reduce the incidence of severe complications (2). When
severe complications occur, patients should not continue
their treatment with bevacizumab (8).

Conclusion

Combination chemotherapy with bevacizumab is
highly effective, but is associated with a higher risk of
adverse events. Because of the low incidence of severe
adverse events, it is still considered a standard first-line
treatment of BRAF mutated metastatic colorectal cancer.
When administered bevacizumab, patients should be
monitored closely and the threshold for investigations
should be low if complications are suspected. In case of
bevacizumab-induced bowel ischaemia, we advocate for
a high threshold for bowel resection and suggest a relook
laparoscopy if the bowel ischaemia appears reversible.
Patients suffering from gastrointestinal perforation,
haemorrhage or other adverse events should stop beva-
cizumab treatment permanently.
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