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Abstract 
 
Objectives: The purpose of this study is to develop consensus on key points that would support 
the use of systemic bevacizumab for the treatment of recurrent respiratory papillomatosis (RRP), 
and to provide preliminary guidance surrounding the use of this treatment modality. 
Methods: A multidisciplinary, multi-institutional panel of physicians with experience using 
systemic bevacizumab for the treatment of RRP was established. The Delphi method was used to 
identify and obtain consensus on characteristics associated with systemic bevacizumab use 
across five domains: 1) patient characteristics; 2) disease characteristics; 3) treating center 
characteristics; 4) prior treatment characteristics; and 5) prior work-up.  
Results: The international panel was composed of 70 experts from 12 countries, representing 
pediatric and adult otolaryngology, hematology/oncology, infectious diseases, pediatric surgery, 
family medicine, and epidemiology. A total of 189 items were identified, of which consensus 
was achieved on Patient Characteristics (9), Disease Characteristics (10), Treatment Center 
Characteristics (22), and Prior Workup Characteristics (18) 
Conclusion: This consensus statement provides a useful starting point for clinicians and centers 
hoping to offer systemic bevacizumab for RRP and may serve as a framework to assess the 
components of practices and centers currently using this therapy. We hope to provide a strategy 
to offer the treatment and also to provide a springboard for bevacizumab’s use in combination 
with other RRP treatment protocols. Standardized delivery systems may facilitate research 
efforts and provide dosing regimens to help shape best-practice applications of systemic 
bevacizumab for patients with early-onset or less-severe disease phenotypes.  
 
Keywords: systemic bevacizumab; Avastin; consensus 
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Introduction 
 
HPV-associated recurrent respiratory papillomatosis (RRP) is the most common benign airway 
neoplasm, with estimated incidence of 4.3/100,000 children and 3-4/100,000 adults annually, 
though this figure is declining.1-5  While RRP incidence and prevalence have declined in 
countries with widespread access to the HPV vaccine, many countries continue to suffer intense 
RRP burden. Although mortality in the United States is often the consequence of pulmonary 
disease, in many countries, laryngeal obstruction may remain a dominant source of mortality. To 
date, there is no cure.   

Surgical excision/debridement remains the gold standard treatment, though various 
topical, intralesional, and systemic adjuvant therapies have been tried.1,6 Unfortunately, these 
therapies are not universally effective, and each has an associated risk profile. 1,6-9  
  
RRP and bevacizumab 
 

Vascular growth appears to be a universal pathophysiologic contributor to RRP 
proliferation and recurrence. Selective vascular ablation using KTP (potassium titanyl 
phosphate) laser concurrent with surgical debridement has shown promise in reducing 
recurrence.7 Similarly, intralesional inhibition of vascular endothelial growth factor (VEGF) in 
RRP patients has demonstrated reductions in disease recurrence and frequency of surgical 
debridement required.7-9  

Bevacizumab, a recombinant VEGF-binding antibody that inhibits interaction with the 
VEGF receptor, has been used for over 15 years as systemic chemotherapy to inhibit vascular 
growth associated with metastatic malignancy. It has also been administered locally in patients 
with hereditary hemorrhagic telangiectasias and in children with retinopathy of prematurity.8 
Off-label intralesional injection of bevacizumab at the time of surgical debridement reduces RRP 
burden and surgical frequency in select children and adults.1,6-9 Unfortunately, this strategy does 
not benefit all patients and is impractical for diffuse tracheal disease or pulmonary lesions.  

Systemic administration of bevacizumab for RRP was first reported in 2009. Nagel and 
colleagues described a 32-year-old male with pulmonary and tracheal disease requiring laser-
debridement four times a year over a 10-year period. The patient had significant regression of his 
papilloma following systemic administration of bevacizumab.2 In 2014, Mohr and colleagues 
presented 5 patients with advanced tracheal papillomatosis treated with systemic bevacizumab. 
All patients demonstrated rapid and dramatic improvement of disease burden.10 In 2016, Zur and 
Fox used systemic bevacizumab for extensive pulmonary and laryngotracheal papillomatosis in a 
12-year old tracheostomy-dependent child with refractory disease, describing complete laryngeal 
disease resolution after three months of treatment. The patient was ultimately decannulated and 
remains free of gross disease with interval infusions.11  

Subsequently, a nationwide survey identified variability in treatment dosing, treatment 
frequency, and degree of response. The authors concluded that systemic bevacizumab showed 
significant promise in patients with advanced, treatment-resistant papillomatosis. 12  

These data suggest systemic bevacizumab may be an important option for patients with 
severe or otherwise life-threatening disease resistant to other therapies. Nevertheless, many 
facets of treatment remain undetermined. This study aimed to develop consensus on key points 
of patient selection, disease attributes, and treatment center characteristics appropriate for the use 
of systemic bevacizumab. We used a modified Delphi approach to identify and survey an 



international body of physicians with expertise in RRP treatment and experience using systemic 
bevacizumab to treat RRP.  
 
 
METHODS 
 
 The Delphi method provides a structured approach to achieve expert consensus in the 
absence of adequate data to guide situational assessment and decision-making.13 This method has 
proved useful in addressing a range of healthcare questions.14,15 Previously described approaches 
have either used direct discussion between expert panelists (in person or via telephone) or have 
avoided discussion14,15. This design is based on previously published work.15 This study was 
reviewed and exempted by the Stanford University Institutional Review Board. 

Statistical analysis was performed using Excel 2010 (Microsoft Corp, Redmond, 
Washington). Web-based surveys used Qualtrics (Qualtrics, Provo, UT). Surveys were 
distributed by email via individualized links. This non-human-subjects survey was exempt from 
IRB-review.  
 
Identifying study participants 
 

We used a snowball sampling strategy, first identifying individuals with experience 
treating, or planning to treat, adults or children with RRP using systemic bevacizumab. An initial 
email contacted approximately 250 individuals identified as potential experts in the field by the 
study facilitators and lead authors through several different mechanisms (social media channels, 
web groups, patient organizations, working group lists, prior publications, and direct knowledge 
of invitees’ work). Individuals were asked to confirm their experience and their interest in 
participating and were allowed to also suggest other participants. Inclusion criteria included 
individuals who responded to the survey; agreed to participate in the study; and confirmed a 
history of, or planned future use of, systemic bevacizumab for RRP during the study period. All 
surveys and invitation emails were sent in English. Individuals who did not respond to the 
survey, declined to participate, could not participate due to language barrier, or did not have 
experience using systemic bevacizumab to treat RRP were excluded.  
 
Modified Delphi process 
 

The multidisciplinary, international group of experts responded to a web-based survey 
asking them to propose factors to be considered or adhered to when using systemic bevacizumab. 
Respondents were asked to list 5-15 characteristics within each of five domains: 1) patient 
characteristics; 2) disease characteristics; 3) treating center characteristics; 4) prior treatment 
characteristics; and 5) prior work-up. Respondents could also propose additional domains.  
  Open-ended responses were consolidated and organized by theme.  This process included 
combining responses with identical meanings, re-wording or re-phrasing responses for clarity, 
and translating responses to the English language. Facilitators with experience in the treatment of 
RRP and in using the modified Delphi method worked to preserve intent of the study group's 
responses. Each survey was sent with a two week requested response time and one reminder sent 
during the response period. 



From analyses of consolidated and anonymized responses, a new survey was generated 
and sent to respondents. This survey comprised statements that participants were directed to rate 
for relevance in treatment decision-making.  Statements were either those that required the 
choice of a single statement (e.g. “Please evaluate the following two statements. Please choose 
the statement that you agree with the most regarding the patient’s age at the time of onset of 
RRP”), or those that required rating a statement for importance. Respondents were thus 
instructed to rate items on a 1-9 Likert scale (9 = most important) or presented forced-choice 
questions (choose one statement). Facilitators directed respondents to distinguish between rating 
items important to consider before starting bevacizumab, versus rating items that would increase 
the chance of using bevacizumab. To this end, instructional text was added to each segment of 
questions: “If you are more likely to administer bevacizumab to a patient that has had multiple 
life-threatening airway issues, you would rate this as more important on the 1-9 scale - even if it 
were not something that would need to be present before you started treatment”. We calculated 
mean, median, mode, maximum and minimum rating for each item. 

Based on predetermined cutoffs established in previous Delphi consensus statements,14,15 
we established a priori criteria for consensus (mean rating ≥ 7, with ≤ 1 response ≥ 2 points 
away from mean) and near consensus (mean rating ≥ 6.5, with ≤ 2 responses ≥ 2 points away 
from mean).  

For results of forced choice questions (choose one statement), we calculated percentage 
of respondents for each statement and defined consensus as a supermajority of ≥ 75% and near 
consensus as ≥ 66% (and not reaching supermajority status).14,15   

Summary data (mean, median, mode, maximum and minimum; or percentage of 
respondents for forced choice questions) of the previous Delphi survey were provided in an 
Excel sheet to each study group member prior to subsequent survey rounds. Respondents were 
directed to consider the previous survey results when rerating a statement. The mean and median 
from the most recent round of results were included within the survey at the end of each 
statement. A total of four survey rounds were completed. 
 
 
RESULTS 
 
International Body of Experts 
 

Over the duration of the study, all 70 individuals participated at the pre-determined 
minimum required level of completion (at least 50% of surveys). The final working group 
represented 12 countries and 56 institutions. The study group comprised pediatric and adult 
otolaryngologists (n=61), adult and pediatric hematologist-oncologists (n=6), pediatric surgeons 
(n=2), pediatric infectious disease (n=1), and one provider with family medicine and 
epidemiology training. 
 
Summary of Responses  
 

A total of 189 characteristics were identified, including 185 items requiring rating, and 
four forced-choice items. A total of 56 rated items met consensus criteria, 14 items near-
consensus, and 114 items were excluded (Table 1). Forced-response items are shown in Table 2.  
Eliminated items are shown in Appendix, Table 1.2 and Table 2.2.  



Domain 1 outlined patient characteristics and consisted of 4 groups representing 20 
characteristics and two forced-choice questions. Forced choice items were related to both age at 
the time of diagnosis and age at the time of surgery; the majority of respondents felt that age 
should not influence use of systemic bevacizumab.  

Domain 2 outlined key disease characteristics associated with 1) location and/or 
appearance of disease, 2) disease severity and/or progression of disease, 3) papilloma staging 
system/score and 4) histopathology and virology. 

Domain 3 clarified treatment center characteristics recommended for safe systemic 
bevacizumab use. Of 40 items initially submitted, 21 met consensus criteria, 3 near-consensus, 
and 16 were eliminated. The domain was divided into five groups including: 1)availability of 
specific specialists at the treating center 2) availability of specific services, 3) availability of 
specific facilities, 4) availability of a tumor board and/or multidisciplinary treatment group and 
5) research infrastructure/data collection.  

Domain 4, Prior Treatment, was divided into three groups, focusing on prior non-surgical 
interventions (Group 1) and prior surgical interventions (Groups 2 and 3). Eleven initially 
identified characteristics in Group 1 were all eliminated. Groups 2 and 3 contained forced-choice 
questions addressing frequency and number of prior surgical interventions. While frequency of 
prior surgical interventions was felt to important by the majority of participants, total number of 
prior interventions was not.  

Finally, domain 5 dealt with prior workup. It was divided into 13 groups. 75 
characteristics were initially identified, with 18 meeting consensus criteria, 5 near-consensus, 
and 52 eliminated. The majority of consensus items related to pre-treatment laboratory 
evaluation, with additional consensus items associated with preoperative airway evaluation, 
referral and consulting services, and general health history requirements.  
 
 
DISCUSSION 
 

This investigation identified and prioritized characteristics of patients who may benefit 
from systemic bevacizumab therapy while minimizing treatment risks, as well as elements of 
care systems that might promote safe administration, including prior patient workup, treatment 
center factors, and care providers administering therapy. Importantly, those items that met 
consensus were should not be identified as essential components prior to the initiation of therapy, 
but instead suggestions of ideal-state considerations for IV bevacizumab use.  

Mounting evidence supports the use of systemic bevacizumab for RRP treatment. 
However, high-level studies and clinical trials are lacking, and it remains an off-label indication 
while risks and benefits continue to be elucidated. The majority of centers participating in this 
study treat only a small cohort of individuals, and practice patterns vary between institutions. 
Case reports have focused on patients with severe, recidivistic disease and a longstanding history 
of surgical intervention.10-12 These reports have served as a foundation for the use of systemic 
bevacizumab for RRP, but practice patterns are often extrapolated from an admixture of 
oncologic indications and previous anecdotal experience. As such, variability in dosing, 
frequency, and the timing of surgical debridement persist. This variability may be an obstacle to 
institutions and clinicians considering offering this treatment option. Patients may then be sent to 
centers with prior experience using systemic bevacizumab for RRP or denied a potentially 
beneficial treatment, reducing access to potentially lifesaving therapy. 



We thus hope to provide a standardized and consistent infrastructure and patient selection 
framework for centers that currently provide, or may in future provide, systemic bevacizumab 
therapy for RRP. This investigation is an early step in the investigation of appropriate systemic 
bevacizumab use for patients with RRP; it does not address dosing protocols, timing of surgical 
interventions, or management of patients in remission or relapse. Several salient points merit 
mention.  
 
Patient Characteristics 
 

The consensus suggests that age at surgery or at time of diagnosis should not be a 
deciding factor in the treatment of patients with RRP. No available information suggests this 
treatment should be withheld or administered based on age alone; both pediatric and adult 
patients have seen both partial benefit and complete remission from disease.10-12 Patients should 
adhere to the following: 1. undergo laryngoscopy and bronchoscopy to manage disease as needed 
during the treatment period, 2. agree to off-label use of the medication with informed consent, 
and 3. avoid pregnancy and lactation during and surrounding the treatment period.  
 
RRP Treatment History 
 

No single characteristic of past surgical or non-surgical RRP treatment met consensus 
criteria. The total number of past surgical interventions was also not important. In contrast, 
frequency of surgical interventions should be considered prior to initiating systemic 
bevacizumab treatment.  The consensus suggested that rapidity of papilloma re-accumulation 
may represent disease severity better than longevity of disease.    

 
Disease Characteristics 
 

Several consensus and near-consensus items overlapped. For example, consensus items 
supporting systemic bevacizumab use included progressive and/or severe disease burden, and 
disease in locations difficult to treat with standard surgical intervention. Similar items achieving 
near-consensus included need for tracheostomy or long-term ventilatory support due to disease 
burden, rapidly progressing or rapidly enlarging bulky disease, and increasing Derkay score over 
the preceding year. This suggests that patients with tracheostomy or long-term mechanical 
ventilation due to disease burden or disease progression over the preceding year may still be 
candidates for treatment, but that these items in isolation do not necessarily make practitioners 
more likely to use systemic medication. Although the general use of a staging system to describe 
RRP burden prior to initiation of systemic bevacizumab met near-consensus criteria, a specific 
staging system was not agreed upon. Nevertheless, documentation of endoscopic and clinical 
examination findings can be considered reasonable, the use of a specific staging system (e.g. 
Derkay score) notwithstanding.  

 
 Prior Evaluation/Workup 
 

This section aimed to describe optimal patient preparation and evaluation prior to 
initiating systemic bevacizumab therapy. Overall, the working group felt that an oncology 
service should determine, order, and evaluate all laboratory studies prior to initiating systemic 



bevacizumab. Of eight laboratory studies meeting consensus for being checked before initiating 
treatment, only the complete blood count (CBC) was recommended to be normal prior to 
treatment, possibly owing to the bleeding risk associated with systemic bevacizumab. To date, 
anecdotal accounts of bleeding following systemic bevacizumab use for RRP are limited to 
bloody sputum or bloody secretions following debridement of papilloma on the day of infusion. 
As a precaution, bevacizumab infusions are often given on the day of surgical debridement after 
the procedure, or a few days later.  

The requirement for chest computed tomography (CT) prior to systemic bevacizumab 
met near-consensus criteria, however no single imaging study met consensus. It would thus be 
reasonable to make the decision to perform pretreatment radiologic studies on a patient-by-
patient basis. Many patients with extra-laryngeal disease have undergone chest CT, and this 
would be reasonable in any patient at risk of pulmonary involvement.10-12 

Finally, the working group supported diagnostic laryngoscopy and bronchoscopy in the 
operating room prior to initiating systemic bevacizumab therapy. For studies on papilloma tissue, 
consensus was reached for both human papilloma virus typing and evaluation for malignancy. 
We suggest that understanding of the presence, location, and histologic characteristics of disease 
is important before initiating systemic therapy.  

 
 

Treating Facility and Personnel 
 

Because a key premise of this investigation was to optimize safe patient care, it is 
important to understand facility and personnel characteristics important to this process.  
Participants felt that systemic bevacizumab administration is best done at centers able to assess 
and promptly manage complications or adverse effects. Consensus was reached on the necessity 
of specialists capable of assessing the disease anatomically and histologically and providing age-
appropriate care for pediatric patients. Importantly, consensus was reached that multidisciplinary 
coordinated team care is necessary. 
 
Final Considerations 
 

As with any consensus statement, this study has important limitations. First, it is based on 
expert opinion, though obtained and developed through standardized and structured methods. 
The results are therefore vulnerable to biases in individual respondents, though these may be 
countered by the Delphi method of leveraging “groupthink” bias to achieve convergence and 
consensus. Second, a priori criteria for consensus and near consensus, while necessary, may 
eliminate apparently sensible items. This result may be useful in that it questions conventional 
wisdom, but it also means that this consensus statement should be taken as a foundation rather 
than a final set of criteria for safe and effective bevacizumab use. Eliminated items should not 
necessarily be seen as unimportant. Heterogeneity of specialties and geographic practice settings 
may also have prevented some consensus, though the advantage is a better representation of 
viewpoints. Finally, not all possible countries and specialties were included, which may also 
introduce biases. From a public health standpoint, this consensus may make access to systemic 
bevacizumab more challenging if widely adopted, because it recommends treatment at high-level 
facilities less accessible in resource-limited areas.   

 



CONCLUSION 
 

This consensus statement provides guidance for clinicians planning to offer systemic 
bevacizumab, and for clinicians and centers already offering bevacizumab who want to assess 
and optimize their practice. Although it is not intended to define absolute prerequisite criteria for 
the use of IV bevacizumab, we do hope that clinicians will find this document useful in 
structuring patient selection and workup, treatment administration practices (independent of 
specific dosing regimens), and center design, as they consider the key questions of which 
patients are likely to benefit, which patients are likely safe to receive treatment, and how to 
optimally deliver this treatment. This report also provides a structure to allow additional centers 
to offer this treatment and may facilitate bevacizumab use in combination with other RRP 
treatment protocols. Standardized delivery systems will also allow future multi-institutional 
research efforts, including dosing regimens, which were not studied here. These results may also 
guide best-practice applications of systemic bevacizumab in selected patients with early-onset or 
less-severe disease phenotypes. Finally, this may stimulate the formation of an international 
patient registry to prospectively track patient characteristics and outcomes following systemic 
bevacizumab therapy, and to allow systematic evaluation of this therapy over time. 
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Table Legends: 
Legends to tables. 
 
Table 1: List of items to identify and obtain pre-determined consensus on characteristics associated with systemic bevacizumab use for 
the treatment of RRP across five domains using a modified Delphi method. 56 rated items met consensus criteria, and 14 items met 
near-consensus criteria.  
 
Consensus: mean rating ≥ 7, with ≤ 1 response ≥ 2 points away from mean.  
Near consensus: mean rating ≥ 6.5, with ≤ 2 responses ≥ 2 points away from mean. 
*: Eisenhauer EA, Therasse P, Bogaerts J, et al. New response evaluation criteria in solid tumours: revised RECIST guideline (version 
1.1). Eur J Cancer. 2009 Jan;45(2):228-47. 
 
Table 2: Forced-response items on characteristics associated with systemic bevacizumab use for the treatment of RRP across two 
domains using a modified Delphi method.  
 Consensus: supermajority of ≥ 75% of respondents 
Near consensus as ≥ 66% (and not reaching supermajority status). 
 
 
Appendix: 
 
Table 1.2: List of eliminated items to identify and obtain pre-determined consensus on characteristics associated with systemic 
bevacizumab use for the treatment of RRP across five domains using a modified Delphi method. These 114 items were eliminated 
because they did not achieve consensus or near-consensus according to pre-determined criteria. 
Consensus: mean rating ≥ 7, with ≤ 1 response ≥ 2 points away from mean.  
Near consensus: mean rating ≥ 6.5, with ≤ 2 responses ≥ 2 points away from mean. 
 
Table 2.2. Eliminated forced-response items on characteristics associated with systemic bevacizumab use for the treatment of RRP 
across two domains using a modified Delphi method.  
Consensus: supermajority of ≥ 75% of respondents 
Near consensus as ≥ 66% (and not reaching supermajority status). 
  



 
 

Table 1 Consensus and Near Consensus Statements (Likert Scale) 
Domain 1. Patient Characteristics 

Group Statement Consensus Status 
1. Social and Demographic 
Characteristics Significant reduction in patient's quality of life Consensus 

 
Patient is able to adhere to treatment regimen including blood 

work/serology/checkup schedule Consensus 
 Patient is able to undergo repeated laryngoscopy and bronchoscopy Consensus 
 Patient or legal guardian/parent are agreeable to off-label medication use Consensus 
 Patient is not pregnant or lactating Consensus 

 
Patient is not planning on becoming pregnant during or for 6 months after end of 

treatment Consensus 
2. Lack of standard of care option Patient has significant risk of difficult airway/airway obstruction with anesthesia Consensus 

Domain 2. Disease Characteristics 
Group Statement Consensus Status 

1. Location and/or appearance of 
disease 

Progressive pulmonary disease by serial chest computed tomography (CT) imaging 
(≥ 20% increase by RECIST 1.1 criteria on 2 subsequent scans at least 3 months 

apart) Consensus 
 Primarily tracheobronchial or pulmonary parenchyma Consensus 
 Disease extends beyond upper 1/3 of trachea Consensus 
 Involves upper, middle, and lower trachea Consensus 
 Esophageal and tracheal involvement Consensus 
 ANY extralaryngeal extension (pharynx, esophagus, trachea, bronchus, lung) Consensus 
 Disease in locations difficult to treat by standard techniques Consensus 

2. Disease severity and/or progression 
of the disease Recurrent or multiple documented events of respiratory distress Consensus 

 Rapid progression of disease beyond the larynx Consensus 

 
Patient has required emergent airway management more than one time prior to 

performing operative treatment to remove papilloma Consensus 
 Tracheostomy due to disease burden Near consensus 
 Long-term ventilation due to disease burden Near consensus 
 Rapidly progressing or rapidly enlarging bulky disease Near Consensus 

3. Papilloma staging system/score 
A recurrent respiratory papillomatosis staging system should be used to describe 

papilloma burden prior to the use of systemic bevacizumab (Avastin) Near Consensus 
4. Histopathology and Virology of the 
disease Malignant transformation present Near consensus 

 Cytologic dysplasia or atypia present Near consensus 



Domain 3. Treatment Center Characteristics 
Group Statement Consensus Status 

Presence and/or availability of the 
following specialists are at the treating 

center 
Otolaryngologist is available. If the patient is a child/pediatric patient then the 

treating center should have pediatric otolaryngologist available Consensus 
 If there is pulmonary disease, pulmonologist is available Consensus 

 
Oncologist is available. If the patient is a child/pediatric patient then the treating 

center should have pediatric oncologist available Consensus 
 Pathologist is available for tissue diagnosis, evaluation for dysplasia Consensus 

 
The otolaryngologist present has experience managing patients with recurrent 

respiratory papillomatosis Consensus 

 

The practitioners/oncologists at treating center have experience giving systemic 
bevacizumab (Avastin) (for any indication) and/or treating the side-effects of 

systemic bevacizumab (Avastin) Consensus 
 The treating center treats multiple patients with ongoing or active RRP Near consensus 

Presence and/or availability of the 
following outpatient and/or inpatient 

services at the treating center Radiology services Consensus 
 Oncology services Consensus 
 Internal medicine or pediatric care services Consensus 
 Center has experienced chemotherapy nurses Consensus 
 An outpatient infusion center or infusion day-clinic is available Consensus 

 
The center has designated intensive care unit (ICU) or a pediatric ICU (PICU) if the 

patient is a child Consensus 

 
If pediatric patient, the center has pediatric anesthesiologists and or pediatric 

surgical specialists Consensus 
 The center is a tertiary care medical center Consensus 

 
The center has an otolaryngology team capable of age-appropriate complex airway 

management Consensus 

 
The center is able to admit/hospitalize the patient during the administration of 

medication if needed Consensus 

 
The center has an anesthesia team with specific skills and experience in managing 

patients with respiratory papilloma Consensus 

 
The center is able to maintain close communication with local oncologists if they 

are not present at the primary treating center Near consensus 
Facilities present at the treating center A certified pharmacy is accessible before and after treatment Consensus 

 Capable of monitoring the patient during systemic infusions Consensus 
 Ability to perform transfusions in the event of bleeding Consensus 



Tumor board/multidisciplinary 
treatment group 

The center has a multidisciplinary follow-up with all available services as needed: 
(pediatrics, infectious disease, oncology, hematology, otorhinolaryngology, 

pneumonology/pulmonary medicine) Consensus 

Research infrastructure/data collection 
The treating center has the capacity to participate in a clinical study or trial of off-

label use of medication Near Consensus 
Domain 4. Prior Treatment Characteristics**  

 
**All proposed statements (Likert criteria) in Domain 4 were eliminated 

Domain 5. Prior Workup 
Group Statement Consensus Status 

Complete Blood Count ( CBC) 
Patients should have a complete blood count (CBC) drawn prior to receiving 

systemic bevacizumab (Avastin) Consensus 

 
Patients should have a normal complete blood count (CBC) documented prior to 

receiving systemic bevacizumab (Avastin) Consensus 
Metabolic Panel [Sodium, Potassium, 

Chloride, Carbon Dioxide 
(bicarbonate), Glucose, Total Bilirubin, 

Total Protein, Blood Urea Nitrogen 
(BUN), Creatinine, Albumin, Total 

Protein, Calcium, Magnesium, 
Potassium] 

Patients should have a comprehensive metabolic panel (CMP) drawn prior to 
receiving systemic bevacizumab (Avastin) Consensus 

Hepatic Function 

Patients should have hepatic function tests (alanine transaminase (ALT) aspartate 
transaminase (AST), alkaline phosphatase (ALP), albumin, total protein, bilirubin, 
gamma-glutamyltransferase (GGT), lactate dehydrogenase (LD), drawn prior to 

receiving systemic bevacizumab (Avastin) Consensus 

Urinalysis and Urine studies 
Patients should have a urinalysis completed prior to receiving systemic 

bevacizumab (Avastin) Consensus 

 
Patients should have a urine total protein:creatinine ratio completed prior to 

receiving systemic bevacizumab (Avastin) Consensus 

Other Lab Tests 
Patients should have a urine pregnancy test prior to receiving systemic 

bevacizumab (Avastin) Consensus 

 
Patients should have a negative urine pregnancy testing prior to receiving systemic 

bevacizumab (Avastin) Consensus 

 
Oncology should determine, order, and evaluate all serology prior to the patient 

receiving systemic bevacizumab (Avastin). Consensus 
Cardiology/Pulmonology/Radiology 

Studies: Imaging Studies 
Patients should have chest computed tomography (CT) performed prior to receiving 

systemic bevacizumab (Avastin) Near consensus 

General Heath History Requirements 
Patients should not have a history of major open surgery within 28 days prior to 

initiating systemic bevacizumab (Avastin) Consensus 



 
Patients should not have a known hypersensitivity to bevacizumab (Avastin) prior 

to initiating systemic bevacizumab (Avastin) Consensus 

 
Patients should not have a known upcoming elective surgery scheduled prior to 

initiating systemic bevacizumab (Avastin) Consensus 
Recurrent respiratory papillomatosis 

(RRP)-related symptom 
Patients have had multiple episodes of life-threatening airway obstruction prior to 

starting bevacizumab (Avastin) Near consensus 
Cardiovascular and Hematologic 

History Patients have no history of thrombophilia prior to starting bevacizumab (Avastin) Consensus 

 
Patients have no history of ischemic or hemorrhagic cardiovascular event prior to 

starting bevacizumab (Avastin) Near consensus 

 
Patients have no history of ischemic or hemorrhagic neurologic event prior to 

starting bevacizumab (Avastin) Near consensus 

Airway endoscopic evaluation 
Patients have undergone diagnostic microlaryngoscopy and bronchoscopy in the 

operating room prior to starting systemic bevacizumab (Avastin) Consensus 

 
Patients have undergone microlaryngoscopy, bronchoscopy and biopsy with viral 

typing in the operating room prior to starting systemic bevacizumab (Avastin) Consensus 

 
Patients have a biopsy excluding malignancy prior to starting systemic 

bevacizumab (Avastin) Consensus 

 
Patients have undergone microlaryngoscopy and bronchoscopy in the operating 

room within one month of starting systemic bevacizumab (Avastin) Near consensus 
Referral/Consulting Service 

Characteristics 
Patients (or parents, if the patient is a child) have consented to off-label use of 

systemic bevacizumab (Avastin) prior to starting the medication Consensus 

 
Patients have been evaluated by an oncologist prior to starting systemic 

bevacizumab (Avastin) Consensus 
 
 

Table 2: Consensus and Near Consensus Statements- Binary (Forced choice) 
Domain 1. Patient Characteristics 

Group Statement Consensus Status 
 

Age at Onset 
Age at onset SHOULD NOT be considered when deciding to treat with systemic 

bevacizumab (Avastin) Consensus 

Age at Treatment 
Age at time of treatment SHOULD NOT be considered prior to the use of systemic 

bevacizumab (Avastin) Consensus 
Domain 4. Prior Treatment Characteristics 

Group Statement Consensus Status 
Frequency of prior surgical 

intervention 
Frequency of required operative intervention SHOULD be taken into consideration 

when choosing to administer systemic bevacizumab (Avastin) Consensus 
 



 
 




