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Introduction
Recurrent respiratory papillomatosis (RRP) remains a poorly understood disease that can be 
difficult to manage. Both juvenile onset RRP (JORRP) and adult onset RRP (AORRP) forms exist. 
The clinical course is highly variable with a spectrum from indolent to aggressive disease. It is the 
most common benign neoplasm affecting the larynx of children. Despite its benign nature, it can 
have potentially fatal consequences because of airway compromise. It is a chronic condition 
caused by the human papillomavirus (HPV).1,2

Early diagnosis, early surgical intervention and close follow-up are essential in managing the 
condition. Recurrent respiratory papillomatosis can have devastating consequences as it can be 
associated with significant morbidity with the potential for mortality as a result of airway 
obstruction. The disease imposes a significant burden on the patient, their family and community 
and adversely affects the patient’s quality of life. In this retrospective chart review, we examine 
whether an earlier age of onset, gender, human immunodeficiency virus (HIV) infection and 
dysplasia on analysis of histological specimens were predictive of an aggressive course of RRP. 
An earlier age of onset, gender and HIV infection are considered to be causative factors, while 
dysplasia is consistent as a marker of aggressive disease. These predictive factors are readily 
available to the clinician practicing in the developing world.

Three clinical patterns of RRP have been identified: JORRP, juvenile RRP persistent into adulthood 
and AORRP.1,2,3

The overall incidence of RRP has been determined in developed countries, and ranges from 0.6 
per 100 000 to 2.13 per 100 000. The incidence in the United States is estimated at 4.3 per 100 000 
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children and 1.8 per 100 000 adults. The incidence in 
Denmark is estimated to be between 3.62 per 100 000 
children and 3.94 per 100 000 adults.1,2 The incidence and 
prevalence of JORRP in the Free State province of 
South Africa was 1.34 per 100 000 population per year and 
3.88 per 100 000 population, respectively. In AORRP, it was 
0.18 per 100 000 population per year and 0.38 per 100 000 
population, respectively.4 The incidence in sub-Saharan 
Africa is yet to be determined. The disease is more common 
in lower socio-economic settings and may present with 
more advanced disease in developing countries because of 
poor access to health care and delay in diagnosis. The known 
risk factors for acquiring respiratory papillomatosis as 
summarised in the 2017 article by Paolo Campisis include 
maternal age <20, the presence of genital warts during 
pregnancy, being first born, having a vaginal delivery of 
greater than >10 hours, as well as a specific subset of human 
leukocyte antigen (HLA) alleles.5 The emotional, social and 
economic burden of this disease is high, especially when 
repeated surgical debulkings are required.6 The estimated 
economic cost is $150 million annually in the United States.7 
In the UK, the estimated total cost was $16.5 million over a 
10-year period (1999–2009).8

The papillomaviruses are members of the papillomaviridae 
family. Over 150 HPV subtypes have been identified.2 The 
double-stranded circular deoxyribonucleic acid (DNA) 
molecule is an epitheliotropic virus that affects epithelial 
cells.1 Human papillomavirus-6 and HPV-11 are the subtypes 
that are most commonly associated with RRP. Human 
papillomavirus 11 appears to be at higher risk of obstructive 
airway disease. Human papillomavirus 16 and 18 are 
associated with malignancies of the genital and upper 
aerodigestive tract.2,9 However, some studies have shown no 
relationship between HPV type and aggressive disease.1,2

An association between HPV infection of the mother’s genital 
tract and RRP is well established. Human papillomavirus has 
been estimated to be present in 25% of all women of child 
bearing age worldwide. Human papillomavirus 6 and HPV 
11 are the most commonly identified in cervical condyloma.2,10 
Vertical transmission during delivery through an infected 
birth canal is thought to be the major mode of transmitting 
the infection in children, whereas in utero and transplacental 
transmission is thought to play a minor role. Seven out of 
1000 children born to mothers with vaginal condylomata 
develop RRP.2,3,10

Maternal condylomatas are seen in more than 50% of mothers 
who give birth to children with RRP. Caesarean delivery of 
children seems to be preventative. Patients with childhood 
onset of RRP are more likely to be first-born and vaginally 
delivered in comparison to control patients of a similar age. 
Primigravid mothers are more likely to have a prolonged 
second stage of labour and the prolonged exposure leads to a 
higher risk of infection in the first-born child.2,3,10 Furthermore, 
newly acquired genital HPV lesions are more likely to shed 
HPV virus than long-standing lesions. This would explain 
the higher incidence of papilloma disease amongst offspring 
of younger mothers.1,10,11

While the presence of HPV is necessary for the development 
of RRP in observed cases, there does also appear to be a 
component of host susceptibility in whether or not an 
individual develops RRP, with the epidermodysplasia 
verruciformis 1(EVER1) as a postulated gene.12

The risk factors for AORRP are different from that of JORRP 
as the mode of transmission in these two disorders is 
different. Adult onset RRP is associated with an increased 
number of lifetime sexual partners and an increased 
frequency of oral sex.13,14

Respiratory papillomas predominantly affect the larynx. 
Other sites include the oral cavity, oropharynx, nasal cavities, 
nasopharynx, oesophagus, trachea and pulmonary spread. 
The average time between onset of symptoms and diagnosis 
is 1 year as reported in most paediatric series.1,2 The early 
stages of the disease present with progressive dysphonia 
(hoarse voice), and more advanced disease may present with 
stridor because of airway obstruction. Less common 
presenting symptoms include a chronic cough, recurrent 
pneumonia, failure to thrive in children, dyspnoea, dysphagia 
and acute respiratory distress.1

The clinical presentation and course of the disease is highly 
variable and unpredictable. The mean age of diagnosis is 
between the age of 3.6–6 years in the paediatric population 
and 20–30 years in the adult population. The mean age of 
diagnosis is thought to be higher in developing countries 
because of later presentation as a result of poorer access to 
health care.1,2 The gender distribution is equal in the 
paediatric population with a higher male preponderance in 
the adult population. A total of 5% – 48% of paediatric 
patients develop distal spread. The disease is characterised 
by repeated recurrences; however, juvenile onset patients 
may go into remission during puberty.1,2,7,15,36

There is no curative treatment. Management is with repeated 
microlaryngoscopic examinations with surgical removal of 
the papillomata until the disease goes into remission. The 
goal of surgical debulking is to excise the papillomatous 
lesions and create an adequate airway while maintaining the 
integrity of the underlying laryngeal tissue, especially the 
vocal cords. Methods for removal include cold steel technique 
using cupped forceps, laser excision (CO2 laser, KTP laser, 
585 nm flash dye or argon laser), microdebrider and 
coblation.1,2 An advantage of laser excision is that the method 
allows for vaporisation of papillomata with minimal 
bleeding. A disadvantage is the risk of airway fires and 
scarring of the underlying tissues.16 The cold steel technique 
using cupped forceps is advantageous over laser surgery as it 
is associated with less scarring of the underlying laryngeal 
tissue. The endoscopic microdebrider technique has been 
shown to have improved outcomes over the CO2 laser with 
shorter operating times, less mucosal injury, improved voice 
outcomes and a cost benefit over CO2 laser.16,17,18,19 Coblation 
(radiofrequency ablation) is a promising surgical technique. 
The main advantages include limited damage to the 
underlying tissue and a bloodless field. In a retrospective 
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chart series, use of the coblator resulted in longer periods 
between interventions as compared to CO2 laser.20,21,39 Despite 
removal of papillomata, the latent HPV viral DNA remains in 
the laryngeal tissue. Long-term complications include 
anterior laryngeal synechiae, glottic stenosis, granulation 
formation and poor voice quality.1,2,22,23,24

A tracheostomy is required when there is airway obstruction 
because of extensive papillomata, glottic and/or supraglottic 
stenosis because of repeated surgical debulkings with 
resultant scarring and fibrosis of the underlying laryngeal 
tissue. The need for tracheostomy is higher in developing 
countries and in the paediatric population as a result of 
poorer access to health care.2 Patients tend to present with 
more advanced disease and airway obstruction. Long-term 
tracheostomy is associated with an increased risk of distal 
spread of the disease. Early decannulation is therefore 
recommended.2,25

Adjuvant treatment is indicated in patients who require four 
or more surgical debulkings per annum, rapid recurrences of 
papilloma with short disease-free intervals and or distal 
spread of papilloma beyond the subglottis.1,2 Adjuvant 
therapy is required in 12.6% and 47.6% of patients.16 Adjuvant 
therapy includes interferon alpha, indole 3 carbinol, mumps 
vaccine, MMR vaccine, antivirals (acyclovir, cidofovir, 
ribavirin), celebrex and bevacizumab (Avastin). Interferon 
alpha was the first adjuvant therapy to be offered. The 
mechanism of action involves immune modulation and 
inhibition of viral protein synthesis. Interferon alpha is 
currently less commonly used because of multiple side 
effects.1,2 Intralesional injection of cidofovir is the most 
commonly used adjuvant therapy. The drug is a cytosine 
analogue and a potent inhibitor of viral replication. 
Nephrotoxicity is the most common adverse effect. Animal 
studies have shown a high level of carcinogenicity and 
reports of dysplasia have been reported in patients with RRP 
on cidofovir.1,16,38 Avastin is an angiogenesis inhibitor that 
reduces the growth of papilloma. Avastin used together with 
KTP laser is advocated because of their complimentary 
actions. Clinical success and fewer complications have been 
reported with this combination therapy.16

Human papillomavirus vaccines are designed to elicit an 
immune response against HPV gene products. Human 
papillomavirus-like particles (HPV virus-like particles  
[VLP]) can be generated by the synthesis and self-assembly 
in vitro of the major virus capsid protein L1.26 The bivalent 
vaccine is designed to protect against subtypes 16 and 18. 
The quadrivalent vaccine protects against subtypes 6, 11, 16 
and 18. The US Food and Drug Administration (FDA) 
approved a nine-valent version of the HPV vaccine in 2014 
covering subtypes 6, 11, 16, 18, 31, 33, 45, 52 and 58.2,27,28

The vaccination schedule was revised in 2015, and the World 
Health Organization recommends administering routine 
vaccination with one of the three versions of the vaccine to 
women aged 11–12 or up to age 26 if not previously vaccinated 
and to men aged 13–26 if not previously vaccinated.29 Human 

papillomavirus vaccines are most effective when administered 
before the onset of sexual activity. All three vaccines have 
shown efficacy of over 90% against persistent infection in 
phase III trials.30 In addition, both vaccines have shown 
evidence of cross protection against other HPV subtypes. 
Levels remain high for up to 5 years. Human papillomavirus 
vaccines can reduce the incidence of cervicovaginal disease 
and decrease the incidence of RRP. Given 10 years of 
availability and documented effectiveness of HPV vaccines, 
there remain wide global disparities in access to this 
intervention.28 In South Africa, the extended programme on 
immunisation (EPI) provides free vaccination of children. 
The Medicines Control Council (MCC) approved two HPV 
vaccines in 2008, and the bivalent vaccine, Cervarix (GSK 
Aspen), contains viral like particles against HPV 6 and 11. 
Gardasil (Merck Manual [MSD]) contains VLP of HPV types 
6, 11, 16 and 18. In April 2014, the South African National 
Department of Health implemented a school-based HPV 
vaccination programme for all girls 9 years or older in grade 
4 in public schools, targeting almost half a million girls. 
Preliminary data show excellent coverage of the targeted 
population with 91% and 93% vaccinated in the first round 
and second round, respectively.4,31

Dysplasia occurs in 20% of patients. Laryngeal dysplasia is a 
premalignant condition, with a wide variability of malignant 
transformation reported in the literature. Malignant 
transformation occurs in rare cases and is mostly associated 
with HPV 11. The overall malignant transformation rate is 
14% and the mean time to malignant transformation is 5.8 
years. The malignant transformation rate is higher with 
increased dysplasia grade. Severe dysplasia shows a 30% 
transformation rate and mild or moderate grade shows 11%. 
Treatment modality does not show significant effects.32 To the 
authors’ knowledge, the association of dysplasia as a 
prognostic factor for aggressive RRP is not well documented.

The identification of prognostic factors can assist in 
identifying patients who are at risk of developing a more 
aggressive clinical course. Identification of patients who are 
at risk allows for close surveillance, early intervention and 
prevention of serious morbidity and mortality. Aggressive 
disease may be defined as extralaryngeal spread and/or >10 
debulkings in total.1,2,3 Some predisposing factors that are 
associated with an aggressive versus an indolent clinical 
course have been identified, but RRP remains a rare and 
incompletely described disease.5

An earlier age of onset, juvenile onset versus adult onset and 
genotype are all postulated as factors associated with an 
aggressive disease course. Several studies have found HPV 
11 to be associated with more aggressive disease, whereas 
other studies have found no correlation between genotype 
and disease severity.3,5,11

The aim of this study is to describe the clinical course of 
RRP in paediatric and adult patients presenting to a 
quaternary-level hospital in the KwaZulu-Natal (KZN) 
province of South Africa and to determine whether the age 
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of onset, HIV infection, gender and dysplasia on histological 
specimens are prognostic factors for developing an 
aggressive clinical course and complications. The above 
prognostic factors are readily accessible to the clinicians 
practising in the developing world.

Materials and methods
Study population and data collection
The study was carried out at Inkosi Albert Luthuli Central 
Hospital (IALCH) in the KZN province of South Africa. 
Inclusion criteria comprised all patients presenting to IALCH 
with histology confirmed RRP. The study period was from 
January 2005 to December 2014. Patients were identified 
through the hospital’s electronic medical records database 
(Meditec and Sorian Information Systems). The data that were 
extracted included the age of onset, gender, HIV infection, 
method of surgical debulking, tracheostomy, status at the end 
of the study period (active or remission or lost to follow-up or 
demised) and extralaryngeal papilloma. Aggressive disease 
was defined as the patients requiring a total of 10 or more 
surgical debulkings and/or extralaryngeal papilloma.

The data were then analysed to determine whether each of 
the following variables – age of onset, gender, HIV infection 
and or dysplasia – was associated with an aggressive 
disease course.

Statistical analysis
Research data were primarily analysed within a quantitative 
framework using univariate and multivariate analyses. Data 
were analysed using Statistical Packages for the Social 
Sciences (SPSS) version 25. A p-value of < 0.05 was considered 
as statistically significant. Descriptive statistical analysis of 
the data (means, standard deviations, ranges, frequencies 
and percentages) was initially conducted prior to conducting 
inferential statistics. Logistic regression was used to assess 
the factors influencing the aggressiveness of RRP.

Results
A total of 202 clinical records and histological reports were 
reviewed, of which 184 patients were of juvenile onset and 18 
were of adult onset (Table 1). The majority of patients (195; 
96.5%) were surgically debulked using the cold steel 
technique. Only the juvenile onset patients were debulked 
using alternative methods, of which only four (2%) patients 
were debulked using CO2 laser and three (1.5%) patients 
were debulked using the microdebrider technique. No 
adjuvant therapy was used. A tracheostomy was performed 
in 11 patients (5.4%). Indications for tracheostomy included 
supraglottic and glottic stenosis. One patient required an 
emergency tracheostomy because of airway obstruction. No 
tracheostomies were performed in the adult onset group.

In the juvenile onset group, a total of 97 (52.8%) had aggressive 
disease. Sixty patients (32.6%) had extralaryngeal papilloma. 
Eighty-eight (43.6%) had less than 10 surgical debulkings. At 

the end of the study period, 73 (39.7%) patients were active, 
97 (52.7%) had gone into remission, 13 (7.1%) were lost to 
follow-up and one (0.5%) had demised. In the adult onset 
group, only two patients (11.1%) had aggressive disease. 
Sixteen (88.9%) had gone into remission, and two (11.1%) 
patients were active at the end of the study period. No adult 
patients had demised during the study period (Table 1).

The mean number of surgical debulkings was 11.79 (standard 
deviation [s.d.] 14.20). The mean number of surgical 
debulkings in the juvenile onset group was 12.6 (s.d. 14.60). 
The mean number of surgical debulkings in the adult onset 
group was 3.4 (s.d. 3.4). The mean age of onset was 5.2 
(s.d. 3.7) years in the juvenile onset group and 33 (s.d. 12) 
years in the adult onset group. In the juvenile onset group, a 
later age of onset was associated with less aggressive disease 
(odds ratio [OR] = 0.77, p < 0.05). The age of onset was not a 
predictor of aggressive disease in the adult onset group 
(OR = 83.34, p > 0.99).

In the juvenile onset group, there were 113 (61.4%) men and 
71 (38.6%) women. Gender was not a predictor of aggressive 
disease (OR = 0.76, p = 0.45). In the adult onset group, there 
were 7 (38.9%) men and 11 (61.1%) women. Gender was also 
not a predictor of aggressive disease in the adult onset group 
(OR = 0.6, p > 0.99) (Tables 1 and 2).

In the juvenile onset group, there were 20 (10.9%) HIV-
positive patients and 164 (89.1%) HIV-negative patients, and 
HIV infection was a significant predictor of aggressive 
disease (OR = 3.0, p < 0.029). In the adult onset group, there 
were eight (44.4%) HIV-positive patients and 10 (55.6%) HIV-
negative patients. Human immunodeficiency virus was not a 
significant predictor of aggressive disease in the adult onset 
group (OR 1.29, p > 0.71) (Tables 1 and 2).

Analysis of histological reports revealed that 39 (21.2%) of 
patients in the juvenile onset group had dysplasia. Eleven 
(6%) had mild dysplasia, 23 (12.5%) had moderate dysplasia 
and five (2.7%) had severe dysplasia (Figure 1). Dysplasia 
was a predictor of aggressive disease in the juvenile onset 
group (OR = 6.96, p < 0.05%). In the adult onset group, only 
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FIGURE 1: Dysplasia categorisation in the juvenile onset group.
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two (11.1%) had dysplasia and this was moderate dysplasia. 
Dysplasia was not a predictor of aggressive disease in the 
adult onset group (OR 15, p = 0.216) (Tables 1 and 2).

Discussion
To our knowledge, this is the first study in the KZN province 
of South Africa to determine the risk factors associated with 
an aggressive disease course of RRP. The cohort size of 
202 cases over a 10-year period suggests an impressive 
burden of disease in the province and is one of the largest 
reported in the literature. By comparison, the entire 
US National Registry for JORRP contained only 603 patients 
as of 2003 and the Canadian national database identified 
243 cases of JORRP nationally. The disease predominantly 
affects the larynx, and as a result, patients are at risk of 
developing serious morbidity because of airway obstruction. 
Identification of risk factors for aggressive disease is 
important to determine the frequency of follow-up visits and 
early surgical intervention to prevent serious complications.

We defined aggressive disease as disease requiring 10 or 
more surgical debulkings and or extralaryngeal spread of 
papilloma.2 The age of onset was defined as the age of first 
presentation with surgical debulking and histological 
confirmation. The mean age of onset was 5.2 years in the 
paediatric population and 30.6 years in the adult population. 
An older age of diagnosis in the paediatric population is in 
line with studies from developing countries.25 In our 
paediatric cohort of patients, we found that a later age of 
onset was associated with less aggressive disease (OR = 0.77, 
p < 0.05).

A smaller glottic diameter in younger patients can result in the 
need for more frequent debulkings, qualifying for a diagnosis 
of aggressive disease. Other studies have speculated that the 
developing immune system may permit older children to have 
slower papilloma growth. Patients who present at an earlier 
age of onset are at greater risk of developing aggressive disease 
and need to be closely monitored with regular follow-up visits 
and early surgical intervention.12,33

Analysis of histological reports found that dysplasia occurred 
in 21.2% of patients in the paediatric cohort, which is in 
keeping with international literature. Dysplasia on 
histological analysis was a predictor of aggressive disease in 
the paediatric cohort. Furthermore, given the risk of 
malignant transformation, patients with dysplasia need to be 
followed up for a period of at least 5 years after going into 
remission. Even after discharge, patients should be carefully 
counselled on early warning signs of malignancy.32

TABLE  2: Gender, human immunodeficiency virus, dysplasia and age of onset as 
predictors of aggressive disease in the juvenile onset group.
Variable Predictor of  

aggressive disease
Odds  
ratio

95% Confidence  
interval

p

Gender No 0.76 0.41–1.4 0.449
HIV Yes 3.0 1.1–7.8 0.029
Dysplasia Yes 7.0 2.817 < 0.05
Age of 
onset

Yes 0.77 0.69–0.86 < 0.05

HIV, human immunodeficiency virus.
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In the juvenile onset group, there were 20 (10.9%) HIV-
positive patients. The cluster of differentiation 4 (CD4) count 
varied from 224 to 1215. A depressed immune system is a 
known risk factor for developing RRP. HIV infection proved 
to be a marginally significant predictor for aggressive disease 
in our paediatric cohort of patients. Hence, patients who are 
HIV-positive require close surveillance and early surgical 
debulking.34

In the juvenile onset group, there were 113 (61.4%) men and 
71(38.6%) women. Gender was not a predictor of aggressive 
disease in our cohort of patients, which is in line with 
international literature. Most studies have found an equal 
gender distribution.1,2,3

Our adult onset group was very small, with only 18 patients. 
Only two (11.1%) had aggressive disease. The age of onset, 
gender, HIV infection or dysplasia were not predictors of 
aggressive disease in the adult onset group, but this was 
probably limited because of the small sample size.

A limitation of this study is that we did not have access to 
HPV genotyping because of cost factors. However, some 
studies have shown no relationship between HPV types and 
disease aggressiveness.37 Furthermore, an aggressive disease 
course is associated with HPV type and age at onset. Once 
the age of the child is controlled for, then the relationship 
between HPV type and clinical course becomes of borderline 
significance.35

None of the patients in our cohort were vaccinated at the 
time of the study. Although HPV vaccination programmes 
have been rolled out in certain public schools, large sectors of 
the population remain unvaccinated worldwide. In a 
resource-limited, developing world setting, it is useful to 
identify clinical and histological parameters that predict 
aggressive disease and prevent fatal consequences.

Conclusion
Recurrent respiratory papillomatosis presents with a highly 
variable clinical course in both juvenile and adult patients, 
with a spectrum from indolent to aggressive disease. All 
patients need to be monitored with regular follow-up visits 
and early surgical debulking when indicated. Patients with 
aggressive disease require close surveillance in order to 
prevent the devastating consequences of airway obstruction. 
Laryngeal dysplasia is a premalignant condition, with a wide 
variability of malignant transformation reported in the 
literature; however, to our knowledge, the association 
between dysplasia and severe respiratory papilomatosis is 
poorly documented. In our paediatric cohort of patients, an 
earlier age of onset, dysplasia on histological analysis and 
HIV infection were all predictive factors of aggressive disease.
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