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evacizumab is a recombinant monoclonal (ER) -positive, progesterone receptor (PR) -neg-

immunoglobulin G1 antibody that selec- ative, HER2/neu positive (IHC 3+) invasive

tively binds to vascular endothelial growth  ductal carcinoma (moderately differentiated, in-
factor (VEGF), thus preventing it from binding to termediate nuclear grade) of the left breast, un-
the VEGF receptors, VEGFR-1 and VEGFR-2,  derwent modified radical mastectomy and sen-
which leads to the inhibition of angiogenesis."  tinel lymph node biopsy. She was subsequently
Numerous landmark clinical trials have shown  enrolled on a clinical trial for HER2/neu-positive,
overall and/or progression-free survival benefit  node-positive, or high-risk node-negative breast
with bevacizumab-based chemotherapy regimens  cancer to either adjuvant chemotherapy plus tras-
for patients with metastatic colorectal,™ lung,*  tuzumab or to adjuvant chemotherapy plus a tras-

breast,” and renal cell® carcinomas. tuzumab and bevacizumab combination.
Angiogenic growth factors (eg, VEGF) are The patient was randomized to the adjuvant
crucial for normal tissue wound healing.7 Bevaci- chemotherapy, trastuzumab and bevacizumab
zumab therapy is associated with a number of  arm. She completed her 6 cycles of adjuvant
vascular complications, including hypertension, chemotherapy with docetaxel, carboplatin, tras-
proteinuria, thromboembolism, impaired wound  tuzumab, and bevacizumab. She tolerated the
healing, bleeding, and gastrointestinal perfora- adjuvant chemotherapy with no significant tox-
tions.® Nasal septum perforation is a rare and  icity. Following 6 cycles of this regimen, the
often underrecognized complication of bevaci-  patient noticed nasal congestion and scant

zumab therapy.” We report here 2 cases of spon-  blood tinged discharge on blowing her nose but
taneous septal perforation in patients who were  denied any episodes of gross epistaxis. An an-
receiving bevacizumab-based chemotherapy for  terior rhinoscopic examination revealed a 5-mm
breast cancer, and provide a literature review to  nasal septal perforation close to Kiesselbach area
identify risk factors for this complication and to  in the caudal septum.

provide management recommendations. The patient had no history of intranasal recre-

. ational drug use. She denied any recent nasal
Patient 1 trauma, surgery, foreign bodies, or digital manip-
A 62-year-old white woman with newly diag-  ulation. A review of the patient’s concurrent med-

nosed stage I (T1lc NO MO) estrogen receptor ications did not identify an offending agent, ex-
cept for bevacizumab. She was removed from the
Manuscript received February 20, 2012; accepted March 20, StUdy and the bevacizumab was discontinued. De-

2012. spite conservative management with aggressive
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FIGURE 1 Anterior rhinoscopic examination after repair of the
septal perforation in the distal part of the septum (Patient 1).

repair of the septal defect (Figures 1 and 2) with resolu-
tion of epistaxis.

Patient 2

A 62-year-old woman with stage IIB (T2 N1 M0) ER-
positive, PR-negative, HER-2/neu-positive infiltrating
ductal carcinoma (moderately differentiated, intermediate
nuclear grade) of the right breast diagnosed in September
2001, underwent right modified radical mastectomy in
October 2001. She received 4 cycles of adjuvant chemo-
therapy with adriamycin and cyclophosphamide and was
subsequently lost to follow-up. After a hiatus of 4 years,
she presented with metastatic disease. She went on to
receive several lines of therapies in the metastatic setting.

At the time of her most recent disease progression, the
patient was started on a combination of weekly paclitaxel,
and bevacizumab on the ECOG 2100 protocol (February
2009-December 2009). She responded well to this treat-
ment, and her disease remained stable for almost a year.
After 12 cycles of this regimen, the patient reported
frequent episodes of epistaxis. These episodes were not
associated with nasal obstruction or congestion. The
patient had no history of recurrent sinus infections, in-
tranasal recreational drug use, or trauma. An anterior
rhinoscopic examination showed a 3-mm, through-and-
through septal perforation in the distal part of the septum
(Figure 3). There was ulceration at the periphery of the

perforation; however, no crusting or bleeding was noticed.
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FIGURE 2 Another view of anterior rhinoscopic examination after
repair of the septal perforation in the distal part of the septum
(Patient 1).

FIGURE 3 Antferior rhinoscopic examination showing a 3-mm,
through-and-through septal perforation in the distal part of the sep-
tum (Patient 2).

Bevacizumab was discontinued, and the patient re-
sponded to conservative management with topical baci-
tracin ointment and moisturization.

Discussion

Bevacizumab, a direct inhibitor of VEGF, is increas-
ingly being used to treat multiple malignancies. Its
inhibition of VEGF-mediated signaling is not selective
to tumor microenvironment, so it is not surprising that
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1aBLE 1 Characteristics of patients developing nasal perforation with bevacizumab therapy

Age, y Cancer Bevacizumab Concurrent Presenting
Source (Sex) diagnosis dose chemotherapy Latency® symptoms Management
Rhinorrhea,
epistaxis, Symptomatic treatment,
Traina,'! 10 mg/kg every Paclitaxel (70 mg/m? nasal discontinuation of
2006 54 (F) Breast 2 weeks weekly) 12 weeks irritation bevacizumab
Symptomatic treatment,
Fakih,'? Epistaxis, septal discontinuation of
2006 53 (M) Colon NA FOLFOX 12 weeks crusting bevacizumab
Symptomatic treatment,
Ruiz,'® 5 mg/kg every discontinuation of
2007 53 (M) Colon 2 weeks LV5FU 1 year Pain, epistaxis bevacizumab
Sialstic nasal septal
button,
Burkart, '# Epistaxis, septal ~ discontinuation of
2008 52 (F) Ovarian NA None 20 weeks crusting bevacizumab
Symptomatic treatment,
Marin,'® discontinuation of
2009 39 (F) Breast NA Paclitaxel 12 weeks  No symptoms bevacizumab
Chaudhary, 62 (F) Breast 1,310 mg Docetaxel, carboplatin, 18 weeks  Nasal Surgical repair
current trastuzumab congestion,
study scant blood
tinged
discharge
62 (F) Breast 10 mg/kg Paclitaxel, lapatinib 1 year Episodic nose ~ Symptomatic treatment,

bleeds

discontinuation of
bevacizumab

Abbreviations: F, female; FOLFOX, 5FU, leucovorin, oxaliplatin; LV5FU, leucovorin, 5FU; M, male; NA, not available.

°Time interval between start of chemotherapy and presenting symptom.

despite its favorable efficacy in various solid tumors,>™°

the therapy has been associated with a variety of vas-
cular complications.

Black box warnings for bevacizumab include gastroin-
testinal perforation, impaired wound healing, and hem-
orrhagic complications that include hemoptysis, gastroin-
testinal, central nervous system and genital tract bleeding.
Although epistaxis has been reported in more than 10% of
patients who are treated with bevacizumab, nasal septal
perforation is an exceedingly rare complication and its
exact incidence rate is unknown. The nasal septum is a
sensitive area and any damage or irritation to it requires
optimal conditions for healing to occur. The normal pro-
cess of wound repair requires angiogenesis to provide
nutrients, promote granulation tissue formation, and fa-
cilitate the clearance of debris. Bevacizumab inhibits
VEGF-dependent angiogenesis, including endothelial
cell proliferation, which results in suboptimal would heal-
ing.10 It is probable that bevacizumab interferes with the
normal mucosal repair mechanisms that are orchestrated
in response to irritation or injury not infrequently encoun-
tered in the exposed nasal mucosa, hence predisposing
patients to this unique vascular complication.
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To our knowledge, only 2 cases of nasal septal perfo-
ration associated with bevacizumab therapy in breast can-
cer patients have been reported. A few others have been
reported in patients with metastatic colon and ovarian
cancer (Table 1).2"* The most common presenting signs
and symptoms seem to be mild to moderate epistaxis and
nasal irritation, congestion, or discharge.n_15 A few pa-
tients developed this complication within the first 3-4
months of therapy initiation, V12141 whereas others ex-
perienced the complication after 1 year of chemother-
apy.13 Nasal septal perforation was diagnosed in these
patients by anterior rhinoscopy, which was performed
after the patients complained of nasal symptoms. Al-
though this complication does not seem to be associated
with any particular dose or administration schedule of
bevacizumab, in both of the patients in our series and 2
patients in previously reported cases, V1% the patients
were receiving taxanes in addition to bevacizumab. Tax-
anes, such as paclitaxel and docetaxel, have been shown to
suppress smooth muscle-cell and endothelial-cell prolif-
eration.’® This property of taxanes has been shown to
cause substantial impairment in arterial healing charac-
terized by lack of reendothelialization and persistence of
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fibrin in drug-eluting stents.'”” In fact, 2 cases of
docetaxel-induced nasal septal perforation in patients
with breast and metastatic ovarian cancer have been de-
scribed.'® This complication is more frequently seen with
weekly docetaxel rather than a 3-weekly schedule.'” It is
possible that a combination of bevacizumab and taxanes
might be synergistic in impairing wound healing.

In addition to concomitant chemotherapy with tax-
anes, other possible risk factors for bevacizumab-induced
nasal septal perforation include nasal trauma, mucosal
dryness, digital manipulation, and intranasal drug abuse.
It is noteworthy that bevacizumab applied locally (such as
intravitreal injection for choroidal neovascularization for
age-related macular degeneration) has not been reported
to have systemic effects (nasal septal perforation, bowel
perforation).”” This finding may be the result of a much
lower dose (1.23 mg/dose for intravitreal injection vs
10-15 mg/kg per dose for breast, ovarian, and other can-
cers) or a lack of systemic absorption.™

In patients who receive bevacizumab-based therapy (in
particular with taxane-containing regimens), any minor
nasal symptoms warrant consideration of this complica-
tion. The first step in management is to perform an
anterior rhinoscopy in all patients with nasal symptoms to
look for perforation. If mucosal damage or perforation is
present, the bevacizumab should be discontinued to pre-
vent further damage and to allow mucosal healing. Mu-
cosal damage can often be reversed with medical man-
agement, but in cases of through-and-through or large
perforations, surgical intervention—including a septal
button—might be necessary. Conservative management
(including aggressive moisturization with topical bacitra-
cin ointment, saline nasal washes, and humidifying) is
intended for symptomatic relief and to prevent the per-
forations from becoming larger, but once a documented
perforation is present, spontaneous healing without sur-
gical intervention is unlikely. After the resolution of nasal
septal perforation, the decision to restart bevacizumab
should be made on a case-by-case basis after discussing
the risks and benefits of further bevacizumab therapy with
the patient.
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