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Abstract
Recurrent Respiratory Papillomatosis (RRP) is a disease of exophytic lesions in respiratory 
epithelium and vocal folds, being an important cause of childhood dysphonia. The etiology comes 
from the Human papillomavirus (HPV) which presents the host with high morbidity, in addition 
to being a precursor to neoplasms such as squamous cell carcinoma. The disease is more severe in 
its juvenile form, while in the adult form the disease occurs less frequently. Clinically it is pathology 
of nonspecific symptoms. The diagnosis is confirmed by laryngoscopy and the treatment has as 
principles the control of the disease and keeping the patient's airway clear, since there is no cure 
until the present moment. Although surgery is the main form of disease control, adjuvant treatments 
with cidofovir and bevacizumab have shown a better prognosis for the disease. The HPV vaccine 
has also been related to therapeutic and prophylactic effects, resulting in a decrease in the number 
of procedures per year.
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Introduction
Recurrent Respiratory Papillomatosis (RRP) is a disease characterized by proliferative exophytic 

lesions in the respiratory epithelium and vocal folds. It is the most prevalent benign neoplasm of the 
larynx in children and the second most frequent cause of childhood organic dysphonia. The cause 
of the disease is an infection by Human papillomavirus (HPV), a DNA virus that penetrates the host 
system through micro abrasions [1]. Even with a low incidence, ranging from 0.5 to 4.0 per 100,000 
inhabitants, HPV has great morbidity and recurrence, causing severe functional consequences, 
beyond social and financial loss over patient’s life [2].

In most cases, RRP presents itself as multiple lesions that affect the supraglottis, the commissure 
and the anterior third of the vocal folds. The first symptoms present in patients with changes in vocal 
quality, dyspnea, stridor, cough or recurrent respiratory infections [3].

Types 6 and 11 are responsible for more than 90% of RRP cases [2,4], while types 16 and 18 
are considered high-risk ones and can suffer potentially malignant transformation, particularly in 
squamous cell carcinoma [5,6].

RRP shows a characteristic of bimodal distribution, affecting children and young adults. The 
juvenile form develops most of the time in patients under 12 years of age and is generally more 
aggressive, with multiple papillomatous lesions with a high rate of recurrence [7]. The adult form 
usually develops between 20 and 40 years of age, more commonly in men [8]. In this second form, 
papillomas are often solitary and recur in a less frequently way than those seen in the juvenile form 
[5].

The clinical course of RRP is unequal and spontaneous remission, persistent infection or 
malignancy may occur. It is not clear yet why the disease has different outcomes [9]. RRP usually 
presents with nonspecific symptoms of airway involvement, including chronic cough, dysphonia, 
stridor and dyspnea. The diagnosis in the child takes one year on average to be confirmed due to 
misdiagnoses such as asthma, bronchitis, laryngitis and laryngomalacia. The diagnosis of laryngeal 
papilloma is made through rigid or flexible laryngoscopy. In children, the exam can be comfortably 
performed under sedation [10].

There is currently no known cure for RRP as no treatment eliminates the virus from laryngeal 
tissues. The goals of treatment are to keep the airway free; to improve and preserve the voice; to 
avoid tracheostomy and, as far as possible, to control the disease. Surgery is still the main pillar in 
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the treatment, using cold microsurgery, laser or microdebrider [4]. 
The objective of surgery is to remove the maximum of the disease 
without damaging adjacent structures, preventing complications that 
can occur such as glottic stenosis [1].

About 20% of patients with RRP require adjuvant medical 
treatment in addition to surgery to control the disease. The current 
criteria for adjuvant therapy are more than four annual surgical 
procedures, rapid recurrence of papillomas with airway involvement 
and distal dissemination [1,11].

Cidofovir, a cytosine analog, is currently the most commonly 
used antiviral in medical adjuvant treatment for RRP. Several studies 
conclude that the adjunctive intralesional administration of cidofovir 
can lead to partial to total regression of the lesions and a reduction in 
the frequency of surgical procedures. The use of cidofovir is off label. 
Recommendations are for a maximum dose of 40 mg/kg in adults and 
3 mg/kg in children [12,13].

Bevacizumab is a monoclonal antibody developed using the 
recombinant DNA technique. Local intralesional injection has been 
used in RRP with some success. Systemic bevacizumab as a treatment 
for RRP has shown some dramatic successes in particularly severe 
cases, refractory to other medical treatments [1]. The recommended 
dose ranges from 5 mg/kg to 10 mg/kg of intravenous infusion with 
an intermission of 3 weeks [14,15].

HPV vaccines have been available since 2006 in the United States 
(USA) and Europe and have been accepted with great interest ever 
since [16]. The tetravalent vaccine (types 6, 11, 16 and 18) has a good 
global distribution. Recently, the nonavalent vaccine was launched 
with coverage for types 6, 11, 16, 18, 31, 33, 45, 52 and 58.

Studies in populations with at least 10 years of vaccine 
implantation have shown pronounced decreases in HPV-related 
diseases [17,18]. In an Australian study, a decline in the annual RRP 
incidence was observed from 0.16 to 0.02 per 100,000 children [19].

Since 2009, it has been hypothesized that HPV vaccination 
could have a therapeutic effect on PL, preventing the formation 
of papillomas in new locations [20], since the immune response 
triggered by the vaccine is more robust than that caused by HPV 
infection [21]. Several studies have been published indicating the 
therapeutic effects of the vaccine in patients previously infected with 
HPV with a decrease in the number of procedures/year [22].

Although RRP is a benign disease, it has high morbidity due to the 
involvement of the airway and frequent recurrences. No treatment 
guarantees a cure even with all the therapeutic methods employed. 
The advancement of surgical techniques for treatment, associated 
with adjuvant therapies, such as cidofovir and bevacizumab, has 
shown a better prognosis for the disease. The vaccine seems to be 
great hope in protecting future generations [8].

References
1. Derkay CS, Bluher AE. Update on recurrent respiratory papillomatosis. 

Otolaryngol Clin North Am. 2019;52(4):669-79.

2. Catani G, Sarolli E, Macedo E. Molecular identification of HPV 
subtypes and clinical correlation in patients with recurrent respiratory 
papillomatosis from a university hospital. J Otolaryngol Neurotol Res. 
2019;2(1):28-34.

3. Murono S, Nakanishi Y, Tsuji A, Endo K, Kondo S, Wakisaka N, et al. 
Trends in the management of recurrent respiratory papillomatosis in 

Japan. Auris Nasus Larynx. 2015;42(3):218-20.

4. Avelino MAG, Zaiden TCDT, Gomes RO. Surgical treatment and adjuvant 
therapies of recurrent respiratory papillomatosis. Braz J Otorhinolaryngol. 
2013;79(5):636-42.

5. Venkatesan NN, Pine HS, Underbrink MP. Recurrent respiratory 
papillomatosis. Otolaryngol Clin North Am. 2012;45(3):671-94. Viii-ix.

6. Ivancic R, Iqbal H, DeSilva B, Pan Q, Matrka L. Current and future 
management of recurrent respiratory papillomatosis. Laryngoscope 
Investig Otolaryngol. 2018;3(1):22-34.

7. Larson DA, Derkay CS. Epidemiology of recurrent respiratory 
papillomatosis. APMIS. 2010;118(6-7):450-4.

8. Gallagher TQ, Derkay CS. Recurrent respiratory papillomatosis: Update 
2008. Curr Opin Otolaryngol Head Neck Surg. 2008;16(6):536-42.

9. Carifi M, Napolitano D, Morandi M, Dall’Olio D. Recurrent respiratory 
papillomatosis: Current and future perspectives. Ther Clin Risk Manag. 
2015;11:731-8.

10. Derkay CS. Recurrent respiratory papillomatosis. Laryngoscope. 
2001;111(1):57-69.

11. Schraff S, Derkay CS, Burke B, Lawson L. American society of pediatric 
otolaryngology members’ experience with recurrent respiratory 
papillomatosis and the use of adjuvant therapy. Arch Otolaryngol Head 
Neck Surg. 2004;130(9):1039-42.

12. Shehab N, Sweet BV, Hogikyan ND. Cidofovir for the treatment 
of recurrent respiratory papillomatosis: A review of the literature. 
Pharmacotherapy. 2005;25(7):977-89.

13. Boltežar IH, Bahar MS, Zargi M, Gale N, Matičič M, Poljak M. Adjuvant 
therapy for laryngeal papillomatosis. Acta Dermatovenerol Alp Panonica 
Adriat. 2011;20(3):175-80.

14. Carnevale C, Ferrán-De la Cierva L, Til-Pérez G, Peña-Zarza JA, Osona-
Rodriguez B, Martinez-Lozano J, et al. Safe use of systemic bevacizumab 
for respiratory recurrent papillomatosis in two children. Laryngoscope. 
2019;129(4):1001-4.

15. Best SR, Mohr M, Zur KB. Systemic bevacizumab for recurrent respiratory 
papillomatosis: A national survey. Laryngoscope. 2017;127(10):2225-9.

16. Figueirêdo C, Alves L, Silva C, Soares M, da Luz C, de Gomes Figueirêdo 
T, et al. Abordagem terapêutica para o Papilomavírus humano (HPV). Rev 
Bras Farm. 2013;94(1):4-17.

17. Garland SM, Kjaer SK, Muñoz N, Block SL, Brown DR, Dinubile MJ, et 
al. Impact and effectiveness of the quadrivalent human papillomavirus 
vaccine: A systematic review of 10 years of real-world experience. Clin 
Infect Dis. 2016;63(4):519-27.

18. Patel C, Brotherton JML, Pillsbury A, Jayasinghe S, Donovan B, Macartney 
K, et al. The impact of 10 years of Human Papillomavirus (HPV) 
vaccination in Australia: What additional disease burden will a nonavalent 
vaccine prevent? Euro Surveillance. 2018;23(41):30-40.

19. Novakovic D, Cheng ATL, Zurynski Y, Booy R, Walker PJ, Berkowitz 
R, et al. A prospective study of the incidence of juvenile-onset recurrent 
respiratory papillomatosis after implementation of a national hpv 
vaccination program. J Infect Dis. 2018;217(2):208-12.

20. Pawlita M, Gissmann L. Recurrent respiratory papillomatosis: Indication 
for HPV vaccination? Dtsch Med Wochenschr. 2009;134(Suppl 2):S100-2.

21. Buchinsky FJ, Ruszkay N, Valentino W, Derkay CS, McClay JE, Bastian 
RW, et al. In RRP, serologic response to HPV is frequently absent and slow 
to develop. PLoS One. 2020;15(3):1-16.

22. Sullivan C, Curtis S, Mouzakes J. Therapeutic use of the HPV vaccine 
in Recurrent Respiratory Papillomatosis: A case report. Int J Pediatr 
Otorhinolaryngol. 2017;93:103-6.

https://pubmed.ncbi.nlm.nih.gov/31078306/
https://pubmed.ncbi.nlm.nih.gov/31078306/
https://www.scitcentral.com/article/33/345/Molecular-Identification-of-HPV-Subtypes-and-Clinical-Correlation-in-Patients-with-Recurrent-Respiratory-Papillomatosis-from-a-University-Hospital
https://www.scitcentral.com/article/33/345/Molecular-Identification-of-HPV-Subtypes-and-Clinical-Correlation-in-Patients-with-Recurrent-Respiratory-Papillomatosis-from-a-University-Hospital
https://www.scitcentral.com/article/33/345/Molecular-Identification-of-HPV-Subtypes-and-Clinical-Correlation-in-Patients-with-Recurrent-Respiratory-Papillomatosis-from-a-University-Hospital
https://www.scitcentral.com/article/33/345/Molecular-Identification-of-HPV-Subtypes-and-Clinical-Correlation-in-Patients-with-Recurrent-Respiratory-Papillomatosis-from-a-University-Hospital
https://www.sciencedirect.com/science/article/abs/pii/S0385814614001758
https://www.sciencedirect.com/science/article/abs/pii/S0385814614001758
https://www.sciencedirect.com/science/article/abs/pii/S0385814614001758
https://pubmed.ncbi.nlm.nih.gov/24141682/
https://pubmed.ncbi.nlm.nih.gov/24141682/
https://pubmed.ncbi.nlm.nih.gov/24141682/
https://pubmed.ncbi.nlm.nih.gov/22588043/
https://pubmed.ncbi.nlm.nih.gov/22588043/
https://pubmed.ncbi.nlm.nih.gov/29492465/
https://pubmed.ncbi.nlm.nih.gov/29492465/
https://pubmed.ncbi.nlm.nih.gov/29492465/
https://pubmed.ncbi.nlm.nih.gov/19005325/
https://pubmed.ncbi.nlm.nih.gov/19005325/
https://pubmed.ncbi.nlm.nih.gov/25999724/
https://pubmed.ncbi.nlm.nih.gov/25999724/
https://pubmed.ncbi.nlm.nih.gov/25999724/
https://pubmed.ncbi.nlm.nih.gov/18496162/
https://pubmed.ncbi.nlm.nih.gov/18496162/
https://pubmed.ncbi.nlm.nih.gov/15381589/
https://pubmed.ncbi.nlm.nih.gov/15381589/
https://pubmed.ncbi.nlm.nih.gov/15381589/
https://pubmed.ncbi.nlm.nih.gov/15381589/
https://pubmed.ncbi.nlm.nih.gov/16006276/
https://pubmed.ncbi.nlm.nih.gov/16006276/
https://pubmed.ncbi.nlm.nih.gov/16006276/
https://pubmed.ncbi.nlm.nih.gov/22131118/
https://pubmed.ncbi.nlm.nih.gov/22131118/
https://pubmed.ncbi.nlm.nih.gov/22131118/
https://pubmed.ncbi.nlm.nih.gov/30588638/
https://pubmed.ncbi.nlm.nih.gov/30588638/
https://pubmed.ncbi.nlm.nih.gov/30588638/
https://pubmed.ncbi.nlm.nih.gov/30588638/
https://pubmed.ncbi.nlm.nih.gov/28657692/
https://pubmed.ncbi.nlm.nih.gov/28657692/
http://www.rbfarma.org.br/files/rbf-2013-94-1-1.pdf
http://www.rbfarma.org.br/files/rbf-2013-94-1-1.pdf
http://www.rbfarma.org.br/files/rbf-2013-94-1-1.pdf
https://pubmed.ncbi.nlm.nih.gov/27230391/
https://pubmed.ncbi.nlm.nih.gov/27230391/
https://pubmed.ncbi.nlm.nih.gov/27230391/
https://pubmed.ncbi.nlm.nih.gov/27230391/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6194907/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6194907/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6194907/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6194907/
https://pubmed.ncbi.nlm.nih.gov/29136168/
https://pubmed.ncbi.nlm.nih.gov/29136168/
https://pubmed.ncbi.nlm.nih.gov/29136168/
https://pubmed.ncbi.nlm.nih.gov/29136168/
https://pubmed.ncbi.nlm.nih.gov/19353471/
https://pubmed.ncbi.nlm.nih.gov/19353471/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7065799/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7065799/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7065799/
https://pubmed.ncbi.nlm.nih.gov/28109479/
https://pubmed.ncbi.nlm.nih.gov/28109479/
https://pubmed.ncbi.nlm.nih.gov/28109479/

	Title
	Introduction
	References

