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 Abstract 
  Purpose.  In breast cancer patients, Mailliez and others described that 5 of 70 patients (7%) developed a bevacizumab-
induced nasal septal perforation. However, to date, no studies have reported such rates in colorectal cancer patients, 
who derive a survival advantage with this drug.  Methods . This study examined the incidence of bevacizumab-induced, 
clinically symptomatic, otolaryngology specialist-confi rmed nasal septal perforation among 100 patients who had been 
consecutively-treated for metastatic colorectal cancer.  Results . The incidence of nasal septal perforation was 1% (95% 
confi dence intervals: -0.95% to 2.95%). This single adverse event was successfully managed conservatively. Within the 
whole group, 94 had been treated with bevacizumab at 5 mg/kg every two weeks, except for four patients treated at higher 
doses. The median number of bevacizumab doses (range) was seven (1 – 96). Concomitant chemotherapy had been 
prescribed to all patients, consisting of oxaliplatin, 5-fl uorouracil, leucovorin, as per one of the FOLFOX regimens 
(44 patients); irinotecan, 5-fl uorouracil, leucovorin, as per the FOLFIRI regimen (13 patients); both these regimens and 
no other (fi ve patients); or a different regimen (38 patients).  Conclusion . Nasal septal perforation from bevacizumab occurs 
infrequently among colorectal cancer patients.   
 An emerging literature, consisting primarily of case 
reports, suggests that bevacizumab can induce 
nasal septal perforation (Table I). The fact that the 
nasal septal cartilage is poorly vascularized, cou-
pled with the fact that the anti-angiogenic affects 
of bevacizumab are well-established, add plausibil-
ity to the claim that this drug can further compro-
mise the meager vasculature within the nasal 
septum, thus leading to this newly-recognized 
adverse event. 

 Recently and for the fi rst time, Mailliez and others 
have provided incidence rates for this complication 
[1]. These investigators evaluated 70 bevacizumab-
treated breast cancer patients. Except for three 
patients receiving lower doses, most received beva-
cizumab 15 mg/kg every three weeks. Concurrent 
chemotherapy included docetaxel, paclitaxel, cape-
citabine, and possibly an anthracycline. An otolar-
yngologist evaluated all patients and found fi ve 
nasal septal perforations, thus yielding an incidence 
rate of 7%. After the diagnosis of perforation, beva-
cizumab was discontinued in all patients except 
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one; but no patient suffered major sequelae. These 
investigators concluded,  “ A high incidence of nasal 
septum perforation has been shown in patients with 
breast cancer receiving bevacizumab together with 
chemotherapy. ”  

 Such observations raise two clinically relevant 
questions. First, is the rate of nasal septal perfora-
tion also  “ high ”  in colorectal cancer patients, who 
receive lower doses of bevacizumab and somewhat 
different concomitant chemotherapy regimens? It 
should be noted that bevacizumab was fi rst approved 
for metastatic colorectal cancer and has demon-
strated life-prolonging effects in this setting. Thus, 
answering this question in this setting is clinically 
relevant [2,3]. Second, is the incidence of nasal 
septal perforation also  “ high ”  when based primarily 
on symptomatology with confi rmation of the event 
by an otolaryngology specialist, as opposed to a spe-
cialist ’ s direct visualization of the nasal septum even 
in the absence of symptoms? Indeed, Mailliez and 
others appeared to have evaluated all patients, but 
reporting on a small, asymptomatic, self-limited 
05, USA. E-mail: jatoi.aminah@mayo.edu  
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perforation might perhaps seem of lesser clinical 
value. The current study was undertaken to address 
both these questions.  

 Methods  

 Overview 

 The primary goal of this retrospective study was to 
report on the incidence and circumstances of clini-
cally symptomatic nasal septal perforation in a con-
secutive series of bevacizumab-treated colorectal 
cancer patients. To this end, this study was approved 
by the Mayo Clinic Institutional Review Board in 
Rochester, Minnesota USA.   

 Acquisition of records and review 

 This study focused on patients who had metastatic 
colorectal cancer patients and who began treatment 
with bevacizumab at the Mayo Clinic in Rochester, 
Minnesota USA in March of 2004 or later. This 
starting date was chosen because this month and year 
mark the Food and Drug Administration ’ s approval 
of bevacizumab for the treatment of metastatic col-
orectal cancer [3]. 

 The study team reviewed each medical record to 
acquire information on patient age at the time of 
starting bevacizumab, gender, dose of bevacizumab, 
and type of concurrent chemotherapy. Patients were 
classifi ed based on the highest dose of bevacizumab 
received. If patients received a variety of chemother-
apy regimens over time with bevacizumab, the con-
current chemotherapy was classifi ed as  “ a different 
regimen. ”  

 Each record was reviewed for the presence of 
nasal symptoms, such as epistaxis.  “ Clinically 
symptomatic ”  nasal septal perforation was defi ned 
as an event that was confi rmed by an otolaryngol-
ogy specialist with symptoms severe enough to 
require an evaluation by such a specialist. For this 
reason, each medical record was scrutinized for 
symptoms and a subsequent specialist consulta-
tion. The record(s) of those patients who had deve-
loped a clinically symptomatic, otolaryngology 
specialist-confi rmed nasal septal perforation were 
reviewed in greater depth in order to provide 
more detail on the circumstances surrounding the 
perforation, interventions, and outcomes after the 
adverse event.   

 Reporting of data 

 This consecutive series of patients sought a total of 
100 bevacizumab-treated colorectal cancer patients. 
If the incidence of clinically symptomatic nasal sep-
tal perforation were to be less than 7%, the rate 
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cited by Mailliez and others [1], this sample size 
enabled the investigators to report on the observed 
incidence of this event with a 95% confi dence inter-
val of  �  5%. All data are otherwise presented 
descriptively.    

 Results  

 Demographics 

 This group of 100 consecutively-treated colorectal 
cancer patients had a median age (range) of 62 years 
(20 – 85) and a male/female distribution of 1/1. 

 Ninety-four patients had been treated with beva-
cizumab at a dose of 5 mg/kg every two weeks, 
except for a small subgroup treated with 7.5 mg/kg 
every three weeks (fi ve patients) and 15 mg/kg every 
three weeks (one patient). The median number of 
bevacizumab doses (range) within the group was 
seven (1 – 96). 

 All patients received concomitant chemotherapy. 
Regimens consisted of oxaliplatin, 5-fl uorouracil, 
leucovorin, as per one of the FOLFOX regimens 
(44 patients); irinotecan, 5-fl uorouracil, leucovorin, 
as per the FOLFIRI regimen (13 patients); both 
these regimens and no other (fi ve patients); or a 
different regimen (38 patients).   

 Incidence of nasal septal perforation 

 Although 24 patients in this group manifested mild, 
self-limited epistaxis, the incidence of clinically 
symptomatic, otolaryngology specialist-confi rmed 
nasal septal perforation was 1% (95% confi dence 
interval: -0.95% to 2.95%). One other patient had 
also developed a nasal septal perforation, but this 
event occurred prior to the initiation of bevaci-
zumab, was thought to be related to prior nasal 
surgery, and did not recur once the patient started 
bevacizumab.   

 Details of the single incident 

 The bevacizumab-related episode of nasal septal 
perforation occurred in a 46-year-old woman with 
no other risk factors. She had episodic epistaxis 
during her 16 treatments with bevacizumab 5 mg/kg 
every two weeks, which was given concomitantly 
with oxaliplatin, 5-fl orouracil, and leucovorin. The 
otolaryngologist specialist ’ s diagnosis of a 1.5 � 1 
centimeter nasal septal perforation occurred after 
the patient had begun a chemotherapy drug holi-
day. The perforation itself was managed conserva-
tively with antibiotics and local irrigation with 
no sequelae. The patient was never retreated with 
bevacizumab.    
 Discussion 

 This study observed that only 1% of colorectal cancer 
patients treated with bevacizumab suffered a clinically 
symptomatic, otolaryngology specialist-confi rmed 
nasal septal perforation, a rate much lower than that 
reported by Mailliez and others [1]. What might 
explain this discrepancy? First, it should be noted that 
the patients in our study received lower doses of bev-
acizumab and somewhat different concurrent chemo-
therapy regimens. Although, in our study, nasal septal 
perforation did not occur in any patients who received 
higher doses of bevacizumab, perhaps the risk of this 
adverse event increases as a result of higher bevaci-
zumab dosing and different concomitant chemother-
apy regimens, such as taxanes. Second, given the 
retrospective nature of our study, not every patient 
had undergone an otolaryngological examination  –  in 
contrast to the study from Mailliez and others [1]  –  
although we did rely on such subspecialty expertise 
for confi rmation of diagnosis. The current study ’ s 
reliance on symptomatology may have selected for a 
smaller incidence rate. Nonetheless, we conclude that 
colorectal cancer patients, who receive bevacizumab 
at the doses described in our study and with the che-
motherapy regimens described here, appear to have 
a relatively low incidence of clinically symptomatic, 
specialist-confi rmed nasal septal perforation. This 
fi nding might be of value to colorectal patients and 
their healthcare providers as they consider cancer 
treatment options that include bevacizumab. 

 Although the relatively low rate of nasal septal 
perforation in our study along with a general paucity 
of reports on this adverse event do not provide ade-
quate information to enable us to comment exten-
sively on management guidelines and outcomes, it 
should be noted that patients appear to have done 
well after having sustained this compli cation. Three 
previously-reported cases suggest that continuing 
bevacizumab in the setting of a favorable tumor 
response and otherwise good tolerance of the agent 
might be justifi ed [1 – 3], particularly if an otolaryn-
gologist is available to provide close follow-up. 
Moreover, an absence of other ostensible explana-
tions for this complication, such as concurrent fun-
gal infection, trauma, or collagen vascular disease, 
seems often to lead to a self-limited event, which, in 
the worst case scenario, leaves patients only with 
noisy nasal airfl ow and the occasional need for a 
button procedure. 

 Finally, we acknowledge that our overall under-
standing of bevacizumab-induced nasal septal per-
foration remains nascent. The continued study of 
this presumably rare adverse event might allow for a 
better understanding of risk factors of this drug-
induced complication, the full spectrum of its clinical 
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manifestations, a more robust discussion of palliative 
options, and a more precise assessment of outcomes 
with a bevacizumab re-challenge. 
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