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Abstract

Background: Bevacizumab-associated gastrointestinal perforation reported incidence is less than 1%, with a
mortality of 15-20%.

Case presentation: Herein, we report a 75-year-old male was diagnosed with metastatic non-small cell
adenocarcinoma of the left lung. Fifteen days after the first cycle of chemotherapy (carboplatin, paclitaxel, and
bevacizumab), the patient experienced abdominal pain. A fluid collection10 x 4 cm adjacent to small bowel
loops containing air was noted on the computed tomography. Unfortunately, the percutaneous drainage of the
collection was not feasible, and the patient underwent exploratory laparotomy. Intraoperatively, an enterectomy
with side-to-side anastomosis due to necrosis and perforation of the bowel wall, and drainage of the intra-
abdominal abscess were carried out.

Conclusion: Bevacizumab-associated gastrointestinal perforation is a potentially fatal complication. Its
diagnosis could be challenging due to immunosuppression. The management is complex and requires a
multidisciplinary approach that engages surgeons, interventional radiologists, and oncologists.
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I.  Introduction

Bevacizumab (Bev), a recombinant human monoclonal antibody that deactivates vascular endothelial
growth factor (VEGF), is widely used in the treatment of locally advanced or metastatic colon cancer, cervical
cancer, non-squamous non-small cell lung cancer (non-squamous NSCLC), and glioblastoma multiforme (1). In
non-squamous NSCLC, Bev combined with other chemotherapeutic agents prolongs overall survival and
improves progression-free survival and response rate (2, 3).

Generally, Bev is well-tolerated with acceptable toxicity. The typical side effects include hypertension
and proteinuria. Other rare complications encompass epistaxis, gastrointestinal bleeding, pulmonary bleeding,
arterial or venous thrombosis, and delayed wound healing (4, 5).

One potentially fatal complication is Bev-associated gastrointestinal perforation (BAP), which has a
high mortality. The reported incidence of BAP is less than 1%, with a mortality of 15-20%. The most typical
site of perforation is the large bowel, followed by the small intestine and stomach. Although several theories
have been proposed to explain the development of BAP, the exact mechanism remains unclear (6, 7).

Diagnosis of BAP is challenging as typical symptoms and signs of gastrointestinal perforation might be
absent due to immunosuppression. The optimal management of BAP is complex and requires a
multidisciplinary approach that engages surgeons, interventional radiologists, and oncologists (1).

I1. Case presentation
A 75-year-old male was diagnosed with metastatic non-small cell adenocarcinoma of the left lung with
bilateral lung metastases two months ago. He was scheduled for palliative chemotherapy containing carboplatin,
paclitaxel, and bevacizumab. Fifteen days after the first cycle of chemotherapy, the patient appeared to the
emergency department with a six-day history of abdominal pain localized in the left upper quadrant associated
with vomiting and diarrhea. No history of fever, constipation or urinary complaints was noted. The patient
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reported that a private doctor administered acetaminophen/codeine phosphate/caffeine and butylscopolamine
bromide three days ago without alleviation of the symptoms.

His vital signs were as follow: T: 38 OC, heart rate 90 beats/minute, respiratory rate 17 breaths/minute,
blood pressure 158/90 mmHg, SatO2 94% Physical examination disclosed a distended abdomen with local
peritonitis in the left upper quadrant. There was ubiquitous tenderness to palpation. Laboratory studies revealed
elevated white blood cells (14.73 K/UI), neutrophils 84%, erythrocyte sedimentation rate 60 mm/hr, C-reactive
protein 458 mg/L, and LDH (325 U/L). A contrast-enhanced computed tomography of the abdomen was
performed and showed a well-defined fluid collection 10 x 4 cm adjacent to small bowel loops containing air.

The patient was admitted to the surgical department for observation. Parenteral fluid substitution and
antibiotics were commenced. The following day surgeons consulted with interventional radiologists concerning
the fluid collection. Percutaneous drainage of the fluid collection was not feasible according to interventional
radiologists, and therefore an exploratory laparotomy was decided. Intraoperatively, small bowel perforation and
an intra-abdominal abscess due to necrosis of the bowel wall were diagnosed. An enterectomy of almost 15 cm
of small bowel with side-to-side isoperistaltic anastomosis and drainage of the intra-abdominal abscess were
carried out. The patient recovered uneventfully, and he was discharged on the eighth postoperative day.
Histological examination revealed areas of complete necrosis of the small bowel wall next to seemingly healthy
bowel parts. In the ischemic parts, there was thrombosis of the intramural blood vessels. The patient suffered
diffuse ischemic necrosis of a healthy small bowel while on bevacizumab-containing chemotherapy.

I11. Discussion

Bevacizumab (Bev) is a recombinant human monoclonal antibody that inhibits vascular endothelial
growth factor (VEGF). VEGF is overexpressed by several malignant tumors and promotes tumor angiogenesis.
It is involved in tumor proliferation, invasion, and metastasis. It is also correlated with recurrence and prognosis,
and therefore its deactivation is essential for treatment (8). BEV is widely used in combination with other
chemotherapeutic agents in treating colon cancer, cervical cancer, non-squamous non-small cell lung cancer
(non-squamous NSCLC), and glioblastoma multiforme (1, 6, 7).

In advanced or metastatic non-squamous NSCLC, the combination of Bev with carboplatin and
paclitaxel or cisplatin and gemcitabine is more effective than conventional chemotherapy (7). The addition of
Bev to carboplatin and paclitaxel resulted in prolonged overall survival by two months from 10.3 to 12.3 months
(2), while the addition to cisplatin and gemcitabine improved progression-free survival and response rate (9).
However, it did not improve overall survival, possibly due to the high use of efficacious second-line therapies

(3).

Bev displays acceptable toxicity. The most typical adverse effects include hypertension and
proteinuria. Other rare complications encompass epistaxis, gastrointestinal bleeding, pulmonary bleeding,
arterial or venous thrombosis, and delayed wound healing (4, 5, 10, 11). Pulmonary bleeding can be either
minor mucocutaneous hemorrhage or significant hemoptysis. Major hemoprysis was linked with squamous cell
histology, tumor necrosis and cavitation, and the tumor's location in the vicinity of major blood vessels (11).

A rare but potential fatal side effect is Bev-associated gastrointestinal perforation (BAP), which has a
high mortality. This catastrophic complication has been noted in several malignancies, including colorectal,
pancreatic, NSCLC, breast, and ovarian cancers (7, 12). The reported incidence of BAP is less than 1%, with a
mortality of 15-20% (1, 2, 6, 13). The most typical perforation site is the colon, followed by the small intestine
and stomach (6). Several mechanisms have been proposed to elaborate the development of BAP:

1. Thrombosis and vasoconstriction of the mesenteric veins might lead to bowel ischemia.
2. Necrosis of the intramural tumor may result in the weakening of the bowel wall.
3. It is known that VEGF affects bowel wall proliferation and healing via microcirculation, protection

from nitrous oxide, prostacyclin activity, and normal platelet function.

Therefore, the deactivation of VEGF by Bev might impair intestinal healing after chemotherapy-related
damage, which in turn can make intestinal mucosa vulnerable to ulcers and BAP. Nonetheless, the exact
mechanism by which gastrointestinal perforation happens remains unclear (7, 14).

In a randomized phase Il study, Tamiya et al. evaluated clinical predictors of BAP in non-squamous
NSCLC. The authors concluded that BAP was correlated with deteriorating performance status during the first
cycle of chemotherapy, grade >3 diarrhea, grade >2 stomatitis, and febrile neutropenia (7). Diagnosis of BAP is
challenging as the patients might be asymptomatic due to immunosuppression. Alternatively, the patients could
present with acute abdomen due to peritoneal contamination, pneumoperitoneum, hemoperitoneum, or intra-
abdominal abscess (1).

The management of patients with BAP is complex and requires a multidisciplinary approach that
engages surgeons, interventional radiologists, and oncologists. The optimal control depends on the time of
presentation, the condition of the patient, and the patients' goals and wishes. Medical management and
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percutaneous drainage might be successful in cases of intra-abdominal abscess. However, patients frequently
require surgical intervention, including bowel resection with or without diversion (1).

IV. Conclusion

Bevacizumab is a recombinant human monoclonal antibody that deactivates vascular endothelial
growth factor. It is widely used to treat locally advanced or metastatic colon cancer, cervical cancer, non-
squamous non-small cell lung cancer, and glioblastoma multiforme. A rare but potentially catastrophic adverse
effect is bevacizumab-associated gastrointestinal perforation. The reported incidence is less than 1%, with a
mortality of 15-20%. The most typical site of perforation is the large bowel, followed by the small intestine and
stomach. The diagnosis of bevacizumab-associated gastrointestinal perforation might be challenging due to
immunosuppression. The patients could be asymptomatic or present with acute abdomen due to peritoneal
contamination, pneumoperitoneum, hemoperitoneum, or intra-abdominal abscess. Managing these patients is
complex and requires a multidisciplinary approach that engages surgeons, interventional radiologists, and
oncologists. The optimal management depends on the time of presentation, the condition of the patient, and the
patients’ goals and wishes.

Acknowledgements: None.

Financial Support / Funding:This research did not receive any specific grant from funding agencies in the
public, commercial, or not-for-profit sectors.

Disclosure statement:The authors report no conflict of interest.

Consent for publication:Written informed consent was obtained from the patient prior to publication.

Ethical approval:Not required.

Author contribution:

Tepelenis K: Study conception and design, drafting of manuscript.

Tepelenis N: Study conception and design, drafting of manuscript.

Stefanou SK: Literature search and acquisition of data.

Stefanou CK: Literature search and acquisition of data.

Kefala MA: Analysis and interpretation of data.

Galani V: Analysis and interpretation of data.

Gogos-Pappas G: Critical revision.

Vlachos K: Final approval of the version to be submitted.

AII the authors agreed to be accountable for all aspects of the work in ensuring that questions related to the
accuracy or integrity of any part of the work are appropriately investigated and resolved.

NN R

References

[1]. Abu-Hejleh T, Mezhir JJ, Goodheart MJ, Halfdanarson TR. Incidence and management of gastrointestinal perforation from
bevacizumab in advanced cancers. Curr Oncol Rep. 2012;14(4):277-284.

[2]. Sandler A, Gray R, Perry MC et al. Paclitaxel-carboplatin alone or with bevacizumab for non-small-cell lung cancer. N Engl J Med.
2006;355(24):2542-2550.

[3]. Reck M, von Pawel J, Zatloukal P et al. Overall survival with cisplatin-gemcitabine and bevacizumab or placebo as first-line
therapy for nonsquamous non-small-cell lung cancer: results from a randomised phase Il trial (AVAIL). Ann Oncol.
2010;21(9):1804-18009.

[4]. Emmanouilides C, Sfakiotaki G, Androulakis N et al. Front-line bevacizumab in combination with oxaliplatin, leucovorin and 5-

fluorouracil (FOLFOX) in patients with metastatic colorectal cancer: a multicenter phase Il study. BMC Cancer. 2007;7:91.
[5]. Gordon MS, Cunningham D. Managing patients treated with bevacizumab combination therapy. Oncology. 2005;69(3):25-33.

[6]. Yoshimoto T, Yoshikawa K, Higashijima J et al. Bevacizumab-associated intestinal perforation and perioperative complications in
patients receiving bevacizumab. Ann Gastroenterol Surg. 2020;4(2):151-155.
[71. Tamiya M, Suzuki H, Shiroyama T et al. Clinical predictors of bevacizumab-associated intestinal perforation in non-small cell lung

cancer. Invest New Drugs. 2018;36(4):696-701.

[8]. Hicklin DJ, Ellis LM. Role of the vascular endothelial growth factor pathway in tumor growth and angiogenesis. J Clin Oncol.
2005;23(5):1011-1027.

[9]. Reck M, von Pawel J, Zatloukal P et al. Phase 11 trial of cisplatin plus gemcitabine with either placebo or bevacizumab as first-line
therapy for nonsquamous non-small-cell lung cancer: AVAIl. J Clin Oncol. 2009;27(8):1227-1234.

[10].  Burger RA. Experience with bevacizumab in the management of epithelial ovarian cancer. J Clin Oncol. 2007;25(20):2902-2908.

[11].  Johnson DH, Fehrenbacher L, Novotny WF et al. Randomized phase |1 trial comparing bevacizumab plus carboplatin and paclitaxel
with carboplatin and paclitaxel alone in previously untreated locally advanced or metastatic non-small-cell lung cancer. J Clin
Oncol. 2004;22(11):2184-2191.

[12]. Badgwell BD, Camp ER, Feig B et al. Management of bevacizumab-associated bowel perforation: a case series and review of the
literature. Ann Oncol. 2008;19(3):577-582.

[13]. Badgwell B, Feig BW, Ross MI, Mansfield PF, Wen S, Chang GJ. Pneumoperitoneum in the cancer patient. Ann Surg Oncol.
2007;14(11):3141-3147.

[14].  Schellhaas E, Loddenkemper C, Schmittel A, Buhr HJ, Pohlen U. Bowel perforation in non-small cell lung cancer after
bevacizumab therapy. Invest New Drugs. 2009;27(2):184-187.

DOI: 10.9790/0853-2008102326 www.iosrjournal.org 25 | Page



Small Bowel Perforation In Non-Squamous Non-Small Lung Cancer After Bevacizumab ..

15/04/1946
075Y
M

P.G.N. IOANNINSN Body 1.0
AT KOILIAS

Figure 1: Computed tomography of the abdomen: A well-defined fluid collection 9.4 x 4 cm (black arrow) adjacent to small bowel

loops containing air (white arrow).
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