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Abstract Recurrent respiratory papillomatosis (RRP) is a

stubborn disease. Despite volumes of researches done for a

definite cause and management, the scientific community

offers only theories for causation and options for treat-

ments. Bevacizumab has emerged as a promising solution

to the fear of sufferers of RRP of undergoing repeated

surgeries. The patients who received bevacizumab, either

systemically or intralesionally, show decreased need for

surgeries mostly and even remission in a few. Till date

there are limited studies of use of bevacizumab, in adults,

but only reports of its use in pediatric population. This is a

report of two cases of juvenile onset RRP with use of

systemic bevacizumab infusion in a child and intralesional

injection in an adult.
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Introduction

Recurrent respiratory papillomatosis (RRP) is a rare but

frustrating disease both for the patient and treating oto-

laryngologist. The fear of the patient of succumbing to

respiratory distress anytime and being subjected to multiple

procedures is as disturbing as the thought of the doctor of

repeatedly operating on the same patient without com-

pletely curing the disease.

After discovery of evidence for increased angiogenic

activity in the excised RRP histopathological specimen,

bevacizumab, a biological agent, an antagonist of vascular

endothelial growth factor (VEGF), was identified as a

potential treatment modality [1]. Local bevacizumab

injections, has shown promising results in porcine laryn-

geal models, and shown satisfactory results as an adjuvant

treatment in adult onset RRP [2–4]. But there have only

been few case reports of its use in paediatric age group [5].

This is a report of experience of a tertiary care centre in

Delhi, India on management of two cases of juvenile onset

RRP with systemic administration of bevacizumab in a

child and local injection in an adult.

Case 1

A 4-year old girl first presented in 2018 as an out-patient

with a history of hoarseness of voice for 3 months. She

underwent laryngeal papilloma ablation using CO2 laser.

Initially the need for surgeries were nearly 3–4 monthly in

2018 when the papillomas were limited only till larynx.

During the course she underwent a tracheotomy due to

excessive respiratory distress and required surgery nearly

every 30–45 days in 2019 during which the extent

increased till tracheotomy site, lower trachea and carina.
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Adjuvant treatment with systemic bevacizumab infusion

was planned and was given 3 weekly at a dose of 10 mg/kg

body weight. She underwent a repeat evaluation after

3 months after receiving 4 doses. She also received three

doses of HPV vaccine Cervarix�. Derkay score were

documented at 3 stages (Table 1): in 2018 when she was

first diagnosed (Derkay score 15); before start of systemic

bevacizumab administration (Derkay score 26) and after

receiving 4 doses of systemic bevacizumab (Derkay score

8). Further doses were postponed because of the COVID 19

outbreak. After 3 months of discontinuing the infusion, the

child developed difficulty in breathing with corked tra-

cheostomy tube, and is presently unable to tolerate corking

of tracheostomy tube.

Case 2

An 8-year female presented to the out-patient at a tertiary

care centre in 2003 with change in voice and on evaluation

was found to have laryngeal papilloma for which she

underwent surgery. In 2019, now aged 24 years, she

presented at our centre with hoarseness of voice and

required a second surgery for laryngeal papilloma and

anterior web. (Fig. 1) Next requirement of surgery arrived

after 4 months. Figure 2 shows the post-operative endo-

scopic picture of larynx. She was taken up for adjuvant

treatment with local bevacizumab injection. Bevacizumab

was injected locally twice at 2 weeks interval. Figure 3

shows the status of larynx after 2 doses of local beva-

cizumab injection. She also received 3 doses of Gardasil�
vaccine. The next bevacizumab doses were postponed due

to the COVID 19 outbreak. She is, at the time of writing

this report, normal with no complaint of change in voice or

respiratory distress.

Discussion

Caused mostly by HPV 6 and 11, RRP can be life threat-

ening both in its benign form by narrowing the airway by

mass effect, as well as in its pre-malignant potential. The

classical modality of treatment is surgical debridement

using cold instrumentation, carbon dioxide laser or

Table 1 Derkay scores of Case 1 showing the extent of disease at the time of diagnosis, before start of systemic bevacizumab infusions and after

4 doses

Site Score at time of

diagnosis

Score before bevacizumab

infusion

Score after 4 doses of systemic

bevacizumab infusion

Epiglottis—lingual surface 0 0 0

Epiglottis—laryngeal surface 0 0 0

Right aryepiglottic fold 0 0 0

Left aryepiglottic fold 0 3 0

Right false vocal cord 3 2 0

Left false vocal cord 3 3 0

Right true vocal cord 3 3 0

Left true vocal cord 3 3 0

Right arytenoid 0 0 0

Left arytenoid 0 0 0

Anterior commissure 3 3 0

Posterior commissure 0 0 0

Subglottis 0 2 0

Trachea—upper one-third 0 2 2

Trachea—middle one-third 0 1 1

Trachea—lower one-third 0 1 1

Right bronchus 0 0 1

Left bronchus 0 0 0

Tracheotomy stoma 0 3 3

Other sites (nose, palate, pharynx, oesophagus,

lungs, others)

0 0 0

Total score 15 26 8

For each site scoring is done as: 0=None; 1=Surface lesion; 2=Raised Lesion; 3=Bulky lesion
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microdebrider. The adjuvant treatments are advocated in

those cases where multiple surgeries, generally more than 6

in a year, are required with decreased interval between two

surgeries, or in cases with pulmonary involvement.

Cidofovir (both intralesional and systemic administra-

tion) has been the most widely used adjuvant therapy for

the disease, off-label [6, 7]. Nonetheless, no specific

treatment is very promising. Bevacizumab, a VEGF

antagonist, is an anti-angiogenic agent which was first

considered a modality of adjuvant therapy when evidence

of strong expression of VEGF-A messenger RNA was

found on the epithelium of laryngeal papilloma on in situ

hybridisation, along with increased expression of VEGF

receptors 1 and 2 (VEGFR-1 and VEGFR-2) in underlying

vascular endothelial cells [1].

Local injections of bevacizumab have been postulated to

increase the concentration of anti-VEGF to act locally.

Prior use of systemic infusions of treatment of other

malignancies as colon, breast and gliomas, laid basis for

trying it in cases of refractory RRP. However, both routes

of administration of bevacizumab, have shown beneficial

effect in increasing the interval between surgeries and in a

few patients, as well as resolution of the lesions. It has

improved the voice outcome of the patient as well. But the

studies have been conducted on adult onset RRP and adults

with juvenile onset RRP [8]. While local injections are not

reported to have any systemic complications, systemic

infusions of the drug is known to cause self-limiting pro-

teinuria, haemoptysis, hypertension, joint pain and lethargy

which mostly improve with cessation of therapy or by

increasing duration between doses. Other life threatening

but relatively rare complications include intracranial

haemorrhages, thromboembolism, hypertensive crisis and

gastrointestinal perforations have also been reported, but

more in adults than children [9]. Other available options for

adjuvant therapy are indole-3-carbinol and interferon-a2a,
celecoxib, and vaccination for HPV.

Although the use of bevacizumab for RRP has increased

but, lack of strong evidence in literature requires larger

multicentric trials to assess efficacy of systemic and

intralesional bevacizumab administration in both paediatric

and adult population, and prospective studies for studying

the long-term effects of bevacizumab.
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Fig. 1 Case 2—Endoscopic view of larynx showing papilloma on left

true vocal cord and anterior web

Fig. 2 Case 2—Endoscopic picture of the larynx 2 weeks after the

third surgery showing post-operative inflammatory changes over left

TVC with papilloma on under surface of left TVC

Fig. 3 Case 2—Endoscopic picture of larynx after 2 doses of

intralesional bevacizumab injection showing resolution of papilloma

with residual mild irregularity of right TVC
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