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Abstract

Background: Recurrent respiratory papillomatosis (RRP) is mainly associated 
with HPV6 or HPV11. The aim of this study is to compare clinical outcome, 
aggressiveness and treatment response between HPV6 and HPV11 associated 
RPP.

Methods: A retrospective cohort of 55 RRP patients (1974-2012) was used. 
Surgical interventions (n=814) were analyzed, and complications scored. 
HPV6/11 specific PCR was performed on RRP biopsies. 

Results: Seventy-six percent (42/55) of patients were infected with HPV6 and 
24% (13/55) with HPV11. The HPV11 group had anatomically more widespread 
disease. The expected number of surgical interventions was higher in the 
younger age (<22.4 years) HPV11 group, and the older age (>22.4 years) HPV6 
group. Regardless of HPV type, earlier age of onset of RRP resulted in a higher 
number of surgical interventions. 

Conclusions: Anatomically HPV11 associated RRP behaves more aggressively. 
Young age HPV11 and old age HPV6 patients experience a worse clinical course 
of RRP. 
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Introduction

The human papilloma virus (HPV) is a small double-stranded DNA virus 1. Since 
it was firstly described, more than 90 HPV types have been found 2. HPV has 
been reported to cause cervical cancer, anogenital warts, tonsillar cancer and 
recurrent respiratory papillomatosis (RRP) 3, 4. Two low-risk HPV types, HPV6 and 
HPV11, occur in 83-100% of RRP cases, and these types are generally assumed 
to be a causative factor in RRP 5-11.

Traditionally, two clinical forms of RRP are recognized: the juvenile onset type 
(JoRRP) and the adult onset type (AoRRP). Two forms are differentiated by the 
age of onset, which for the former is usually below 18 years, and for the latter 
beyond 18 years. Omland et al. calculated an incidence of 0.17 per 100.000 for 
JoRRP and 0.54 per 100.000 for AoRRP 12. 

Frequent surgical ‘debulking’ or removal of the RRP lesions is necessary 
to preserve the vocal folds for good phonation and to avoid dyspnea and 
tracheotomy . Multiple adjuvant therapies (e.g., cidofovir, bevacuzimab 
and interferon) have been used with variable success to limit the growth of 
papilloma 13. 

Many studies showed that a worse clinical course is attributed to HPV11 
(reviewed in 14). However, others find that HPV6 is associated with a more 
aggressive behavior 10, 15, 16. In addition to HPV type, age of onset has an 
important influence on the disease course of RRP 14. Finally also comorbidity 
like asthma or gastroesophageal reflux disease (GERD) can worsen the clinical 
course of RRP 17, 18.

Knowledge of the clinical course could help to differentiate between treatment 
effects and the natural course and could thus help to describe the real 
effectiveness of treatment modalities. Understanding of disease influencing 
variables like age of onset, HPV type and comorbidities might help to better 
predict an individual disease course.

The aim of this study is to determine the difference in clinical course of RRP 
associated with the presence of either HPV6 or HPV11. For this purpose, we 
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collected 76 RPP patients. A multivariate statistical model, combining HPV 
type with age of onset, comorbidity and length of disease, was developed to 
describe severity of disease. 

Material and methods

Patients’ charts, surgical reports, video and photographic documentation of all 76 
RRP patients of the Department of Otorhinolaryngology/ Head & Neck Surgery 
of the tertiary referral hospital University Medical Center Groningen (UMCG), 
University of Groningen, the Netherlands, and their surgical interventions were 
retrospectively analyzed. Inclusion criteria were: [1] histological confirmation of 
RRP by an experienced ENT-pathologist and [2] the presence of HPV6 or HPV11.

Biopsy and resection material of the included patients were available in our 
Pathology archives. Prevention of patient identification was provided by coding 
all patients with anonymous numbers. This study was performed according 
to the Code of Conduct for proper secondary use of human tissue in the 
Netherlands, as well as to the relevant institutional and national guidelines 19.

All patient charts were reviewed on date of birth, gender, date of diagnosis, 
comorbidities (GERD and asthma), follow-up, total number of surgeries and 
complications associated with RRP (carcinoma, tracheotomy).

All surgical interventions (n=814) were analyzed for surgical technique (cold 
steel, CO2 laser and microdebrider) and adjuvant treatment (cidofovir). For 342 
surgical interventions comprehensive surgical reports, video and photographic 
documentation were available. The surgical reports or photographic 
documentation of 472 surgical interventions were incomplete for scoring. 
The 342 surgical interventions for which documentation was complete, were 
scored for the number of anatomical sites and extensiveness per site of the 
papilloma by the Derkay/Coltrera Score 20 and the three stage Dikkers score 21. 
An independent researcher checked accuracy of the scoring. 
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For each patient a stored paraffin block from the first biopsy with 
histopathologically confirmed papilloma was selected. An experienced 
pathologist revised all biopsies to confirm the presence of papilloma. When 
the quality or quantity of the first biopsy was not sufficient for analysis with 
polymerase chain reaction (PCR), the next sufficient biopsy was used. HPV 
negative biopsies were retested with the same technique.

HPV type specific Polymerase Chain Reaction
DNA was extracted from paraffin embedded tissue of RRP biopsies. A hundred 
nanogram of this DNA was analyzed by PCR on high-risk HPV, using HPV16 
and HPV18 specific primers as described in literature 22. The detection of the 
presence of the low-risk HPV6 and HPV11, genomic DNA was analyzed using 
specific HPV6-PCR-primers (HPV 6.1: 5’ TAGTGGGCCTATGGCTCGTC and HPV 6.2: 
5’ TCCATTAGCCTCCACGGGTG) and specific HPV11-PCR- primers (HPV 11.1: 5’ 
GGAATACATGCGCCATGTGG and HPV 11.2: 5’ CGAGCAGACGTCCGTCCTCG ) 23. A 
general HPV PCR using the HPV consensus primer set GP5+/6+ with subsequent 
nucleotide sequence analysis was used on all HPV6/11-negative cases 22.

In all tests a serial dilution of DNA extracted from CaSki (ATCC; CRL1550; 500 
integrated HPV16 copies), HeLa (ATCC; CCL2; 20–50 integrated HPV 18 copies), 
SiHa (ATCC; HTB35; 1– 2 integrated HPV16 copies), CC10B (HPV45-positive 
cell line) and CC11 (HPV67 positive cell line), and HPV-negative cell lines were 
included as control for the analytical specificity and sensitivity of each hrHPV-
PCR. DNA extracted from HPV6- and HPV11-positive laryngeal papillomas that 
were previously identified, was used for the analytical specificity of the HPV6 
and HPV11 PCR. 

Contamination of amplification products was prevented by using separate 
laboratories for pre- and post-PCR handling, and applying all standard 
precautions,. Cross-contamination was prevented by using a new microtome 
blade any time a new case was sectioned. For quality control, genomic DNA 
was amplified in a multiplex PCR containing a control gene primer set resulting 
in products of 100, 200, 300, 400 and 600 bp according to the BIOMED-2/
Euroclonality protocol 24. Only DNA samples with PCR products of 300 bp and 
larger were used for the detection of HPV. All samples were tested on DNA 
extracted from two independent slides (duplicates).
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Statistical analysis
The HPV6 and HPV11 groups were compared on demographics, surgical 
interventions and characteristics indicating disease severity. The Fisher’s exact 
test was used for categorical variables and the t-test was used for numerical 
data. The Mann-Whitney test was applied when the numerical data did not 
seem to follow a normal distribution. Analyses were performed using PASW 
statistics version 20.0 (SPSS Inc., Chicago, IL, USA) and SigmaPlot version 10.0 
(Systat Software Inc., Chicago, IL, USA). 

An independent researcher performed an accuracy check of the anatomical 
part of the Derkay score and the Dikkers score on 40 (12%) of the 342 scored 
surgical interventions (power analysis described by Walter et al.: n=2, α=0.05, 
β=0.20, ρ0=0.6 and ρ1=0.8 25). These surgical interventions were selected by 
‘random sample’ modus in SPSS. Accuracy between observers of the Derkay 
anatomical score was assessed by a one-way random effects analysis of 
variance mode, from which the intraclass correlation coefficient was estimated. 

To determine the expected surgical intervention course, a new model was 
generated. For this model the total number of surgical interventions was 
analyzed with a negative binomial distribution, an extension of the Poisson 
distribution to address overdispersion. The analysis involved three steps. The 
first step screened statistically relevant variables that influence the number 
of surgical interventions. The effect of this variable was used to correct for 
(the logarithmically transformed) follow-up time, since longer follow-up time 
is expected to be associated with larger numbers of surgical interventions. 
Variables were selected when the p value would be less than 0.25. The second 
step made a multivariate model that includes HPV6 and 11, the selected 
variables, and all possible interaction effects of the type of HPV and these 
variables, again corrected for follow-up time. The third step entailed backward 
elimination to eliminate non-significant terms from the model, always keeping 
the model hierarchical. The level for the p value for backward elimination was 
equal to 0.05. The final model indicated whether the type of HPV, possible 
through an interaction, would affect the number of surgical interventions. 
Variables that were investigated were age at first surgical intervention, sex, 
GERD, asthma and the percentage of surgical technique per patient (CO2 laser, 
cold steel surgery and microdebrider). The average number of operations was 

Michel San Giorgi BW.indd   40 01-05-17   14:52



Clinical course of RRP: HPV6 vs HPV11

41

3.1

modeled through the log link function. The analysis was conducted with the 
GENMOD procedure of SAS® (SAS institute Inc, Cary, North Carolina), version 
9.3.

Categorical variables are presented as number (percentage). Normally 
distributed variables are presented as mean ± standard deviation. Not normally 
distributed variables are given as medians [interquartile range]. P value of <0.05 
was considered as statistically significant. Absolute reliability was assessed by 
the standard error of measurement and 95% limits of agreement. 

Results 

Seventy-six patients were registered with RRP at the Department of Pathology, 
UMCG, between 1974 and 2012 (figure 1). Seven patients were excluded due to 
absence of biopsies. Fourteen patients were excluded because no HPV6, HPV11 
or other low/high risk HPV types were detected. Fifty-five patients were included 
for further analysis. Seventy-six percent of patients (42/55) were infected with 
HPV6 and 24% with HPV11 (13/55). No patients were infected with both HPV6 
and HPV11. One patient infected with HPV6 was coinfected with HPV33. None 
of the other included patients were coinfected with HPV16 and HPV18, or other 
high-risk HPV types.

The 55 HPV6/11 positive patients underwent a total of 814 (100%) surgical 
interventions. Information on the surgical technique and adjuvant therapy was 
available for 602 (74%) surgeries. Video and/or photographic material of 342 
(42%) surgical interventions were available for scoring of the Derkay/Coltrera 
and Dikkers score. The intraclass correlation coefficient for the Derkay score 
between the two observers was 0.845 (p<0.001). Accuracy between observers 
of the Dikkers score was assessed by Kappa statistics for ordinal variables on 
the same surgical interventions. Interrater agreement was found to have a 
Kappa of 0.817 (p<0.001). 

No statistically significant differences were found between visually scored and 
textually scored surgical interventions for either the Derkay/Coltrera score or 
the Dikkers score (p=0.691 and p=0.892 respectively). Therefore the visually 
and textually scored Derkay and Dikkers scores were considered reliable.
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Figure 1. Flowchart of included and excluded Recurrent Respiratory Papillomatosis patients. 

Table 1 shows the demographic characteristics and surgical technique per 
group. A statistically significant higher number of patients infected with HPV11 
had asthma (p=0.009) although the number of patients with asthma represents 
only 5 cases (9.1%). 

Table 1. Demographic characteristics and surgical technique compared between Recurrent Respiratory 
Papillomatosis patients infected with HPV6 (n=42) and HPV11 (n=13). Categorical data are presented as 
number (percentage). Not normally distributed variables are presented as median [interquartile range].

Patients All patients
No. of patients

55

HPV6
No. of patients

42

HPV11
No. of patients

13

p value

Sex
Male
Female 

43 (78.2)
12 (21.8)

32 (76.2)
10 (23.8) 11 (84.6)

2 (15.4)

0.709

Age at diagnosis in years 34 [21-44] 35 [23-45] 28 [6-39] 0.171
RRP type  

JoRRP
AoRRP

12 (21.8)
43 (78.2)

8 (19.0)
34 (81.0)

4 (30.8)
9 (69.2) 0.448

Comorbidities
Asthma
GERD

5 (9.1)
2 (3.6)

1 (2.4)
2 (4.8)

4 (30.8)
0 (0.0)

0.009
1.000

Treated with cidofovir 31 (56.4) 25 (59.5) 6 (46.2) 0.525
Duration of follow-up in years 9.4 [3.5-16.5] 8.5 [3.5-14.0] 13.5 [4.4-23.8] 0.148
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Surgeries Total
No. of surgeries

602

HPV6
No. of surgeries

365

HPV11
No. of surgeries

237

Surgical technique:
Only cold steel
CO2 laser 
Microdebrider

330 (54.8)
235 (39.0)

37 (6.1)

239 (65.5)
99 (27.1)
27 (7.4)

91 (38.4)
136 (57.4)

10 (4.2) <0.001*

Abbreviations: JoRRP, juvenile onset recurrent respiratory papillomatosis. AoRRP, adult onset recurrent 
respiratory papillomatosis. GERD, gastroesophageal reflux disease.
*By Chi square test.

More cold steel surgeries were performed in the HPV6 group (p<0.001). On 
the other hand more CO2 laser surgeries were performed in the HPV11 group 
(p<0.001). Figure 2 shows the trend of surgical technique and the proportion 
of the diagnosis of HPV6 and HPV11 through time.

Figure 2. Percentage of used surgical techniques and the number of new diagnosed Recurrent 
Respiratory Papillomatosis patients with HPV6 and HPV11 through time.

Table 1. continued
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The surgical course over time per patient is presented in figure 3. There is a wide 
variety in the number of surgical interventions, range 1-152 (respectively 2-78 
for HPV6 patients and 1-152 for HPV11). Surgical intervals varied from 4 days 
to 34 years. 

Figure 3. Follow-up with all surgical interventions per patient by age of the patient. Patients are grouped 
on HPV6 (n=42) or HPV11 (n=13). 

*Exact number of surgical interventions known per period, exact day/month unknown.

At the start of the disease the surgical frequency is high in both HPV groups. 
The frequency of surgical interventions on average is reducing with follow-up 
time; this was demonstrated in the statistical analysis of the number of surgical 
interventions (p<0.001). 

Table 2 summarizes the surgical outcome compared between patients with 
HPV6 positive and HPV11 positive RPP. The results have been split up in a 
section per patient and a section per surgical intervention.
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Table 2. Outcome characteristics per patient and per surgical intervention compared between HPV6 
(n=42) and HPV11 (n=13) infected Recurrent Respiratory Papillomatosis patients. Categorical data are 
presented as number (percentage). Normally distributed variables are presented as mean ± standard 
deviation. Not normally distributed variables are presented as median [interquartile range].

Results per patient HPV 6 
No. of patients

42

HPV 11 
No. of patients

13

p value

Total number of surgeries per patient 6 [4-10] 5 [3-38] 0.889
Peak surgical frequency per year 3.8 ±2.2 4.2 ± 6.0 0.788
Surgical frequency in the first year 3.1 ± 2.2 3.2 ± 3.7 0.903
≥10 surgical procedures 12 (28.6) 4 (30.8) 1.000
Frequency ever ≥4 per year 20 (47.6) 4 (30.8) 0.349
Extralaryngeal involvement 5 (11.9) 5 (38.5) 0.045
Distal involvement 1 (2.4) 3 (23.1) 0.037
Tracheotomy 0 (0.0) 2 (15.4) 0.053
Malignancy 0 (0.0) 0 (0.0) 1.000

Results per surgery
Total number of surgeries 254 88
Anatomical Derkay/Coltrera score 6.1 ± 3.4 7.1 ± 4.7 <0.01
Number of anatomical locations* 2.6 ± 1.4 3.0 ± 1.4 <0.01
Dikkers score 
                  1
                  2
                  3

95 (37.4)
28 (11.0)

131 (51.6)

 
27 (30.7)

7 (8.0)
54 (61.4) 0.274†

* By the Derkay/Coltrera score. †By Chi square test.

Although the mean number of surgical interventions is much higher, the 
median number of surgical interventions per patient was 6 (range 2-78) for 
HPV6 patients and 5 (range 1-152) for HPV11 patients, yielding no statistically 
significant difference (p=0.889). No statistically significant differences were 
found in surgical frequency in the first year per patient or in peak surgical 
frequency per patient. 

HPV11 patients had a statistically significant higher number of anatomical 
locations of the papillomata (by the Derkay/Coltrera score) in the respiratory 
tract than HPV6 patients (p<0.01). However, the Dikkers score per surgical 
intervention (p=0.274) did not differ statistically between groups. As a 
consequence the Derkay/Coltrera anatomical score per surgical intervention 
was higher in the HPV11 group (p<0.01).

Patients infected with HPV11 had statistically significant more often 
extralaryngeal spread of the papillomata (for instance in the nose, pharynx or 
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the trachea) than HPV6 infected patients (38.5% of HPV11 patients vs. 11.9% 
of HPV6 patients, p=0.045). HPV11 patients did have more distal involvement 
of papillomata (trachea)( 23.1% vs. 2.4% respectively, p=0.037). Tracheotomies 
were only performed in the HPV11 group (in 1995 and 2008).

To describe the number of expected surgical interventions at any moment 
after diagnosis a model was designed on the patient population of 55 patients 
with their 814 surgical interventions. This model shows the influence of age 
of onset, HPV type (HPV6 or HPV11), co-morbidities and time after diagnosis. 
The percentages of surgical techniques used for a patient (CO2 laser, cold steel 
surgery and microdebrider) were initially selected to build the multivariate 
model, but they did not contribute significantly to the final model. Figure 4 
shows the visual representation of the clinical course of 5 exemplary patients 
(age of onset 1 year, 5 years, 20 years, 40 years and 60 years) with either HPV6 
or HPV11, corrected for the influence of asthma and GERD. 

Patients with a young age of onset are likely to run a more relapsing and 
longstanding course of the disease with a higher surgical frequency. Irrespective 
of age of onset, the surgical frequency is the highest in the first years, decreasing 
each year after diagnosis. At age of diagnosis of 1 year and 5 years the predicted 
number of surgeries is higher for HPV11 patients (resp. p<0.001 and p<0.001). 
At age of diagnosis of 40 years and 60 years the predicted number of surgical 
interventions is higher for HPV6 patients (resp. p<0.001 and p<0.001). At 
young age, HPV11 infected patients are expected to undergo more surgical 
interventions than HPV6 infected patients. At older age, however, patients are 
expected to undergo more surgical interventions when infected with HPV6 in 
comparison to patients infected with HPV11. Statistically the estimated switch 
point of this effect is at 22.4 years of age. 

Discussion 

Patients suffering from RRP will experience severity of disease on several 
parameters. Amongst them are number of surgeries, and comorbidity of 
disease as tracheostomy and development of malignancy. This study shows 
aggressiveness of the clinical course between HPV6 and HPV11 infected RRP 
patients. 
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Figure 4. Outcome of the statistical model describing the difference between HPV6 and HPV11 patients 
concerning the expected number of surgical interventions in years after diagnosis for five exemplary 
groups (age 1 year, 5 years, 20 years, 40 years and 60 years)(resp. p<0.001, p<0.001, p=0.074, p<0.001 
and p<0.001). A correction was made for the influence of gastroesophageal reflux disease and asthma. 

The focus of this study was to investigate the clinical course of RRP associated 
with the two most reported causal HPV types, HPV6 and HPV11. More HPV6 
patients than HPV11 patients were included. In literature there is a wide 
variety in incidence of HPV6 and HPV11 in RRP 26. The causal factor might be 
the difference in geographic spread of both HPV types 27. In fourteen (20%) of 
the 69 RRP patients with histologically proven RRP neither HPV6, nor HPV11 
was detected. These patients were not included in this study. Twenty percent is 
high in comparison to percentages mentioned in literature (0-17%) 5, 6, 8, 10, 11. We 
expect this value to normalize with a larger cohort. Using analytically sensitive 
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PCR, no patients with both HPV6 and HPV11 were found. Other researchers 
using the same HPV typing modalities found 2-14% of double infected patients 
6, 10, 15. Both JoRRP patients and AoRRP patients were included to describe the 
influence of HPV type on RRP for all ages of onset. 

In this study, we compared HPV6 and HPV11 positive patients. Approximately 
80% of the population was male, in agreement with earlier reports 8, 12, 14. 
Lower age of onset has been described as an important predictor for a worse 
clinical course 14, 28, 29. We found no difference in age of onset between groups 
and therefore groups were comparable. The higher number of AoRRP patients 
against JoRRP patients is in accordance with the population described by 
Omland et al 12. Derkay et al. however described a higher incidence of JoRRP 30, 
which could be due to the worldwide difference in HPV rates 27. 

There was no difference in the number of patients with gastroesophageal reflux 
disease (GERD). Prevalence of asthma in this study was comparable with the 
prevalence of asthma in the Netherlands 31. A higher number of patients with 
asthma was found in the HPV11 group, which could potentially have worsened 
the clinical course. Due to the earlier described influence on disease course the 
statistical model was corrected for GERD and asthma.

Significantly different surgical techniques were used for either HPV6 of HPV11 
patients, without the surgeon taking the causative virus as a decisive factor 
in choosing the established surgical technique. As shown in figure 2 the used 
surgical technique was time related, due to a changing vision on effectiveness 
of the different techniques. In line with common opinion, CO2 laser is almost 
not used anymore in the treatment of RRP. In the multivariate analysis on the 
total number of surgeries the surgical technique (either CO2 laser, cold steel 
surgery or microdebrider) did not significantly correlate with the number of 
surgical interventions. Other researchers did not find a difference in disease 
eradication between surgical techniques either 28. 

Interestingly HPV11 patients had statistically significantly more extralaryngeal 
spread of their papillomata. This has not been described in literature. In various 
studies 6-25% of JoRRP patients had distal spread 14, 32. There are no reported 
numbers of distal spread in AoRRP. We observed that 7.3% of all patients had distal 
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spread (table 2). Interestingly this was more prominent within the HPV11 group. 
A few studies associated distal spread with incurable papillomas in the lung and 
eventually lung cancer 7, 33-35. No such complications were found in this research. 

None of the included patients developed a malignancy from RRP. In other 
studies, the presence of HPV6 and/or HPV11 was associated with malignant 
progression in 2-33% of the RPP cases 10, 36, 37. Because HPV6 and HPV11 
are considered low-risk HPV types, other factors might be responsible for 
progression. The coinfection with a high-risk HPV has been suggested to be 
associated with malignant progression 26. This is in good agreement with 
our findings that none of the HPV6/11 positive RPP cases tested positive for 
HPV16/18 and none of our cases progressed to cancer with a median follow-up 
time of 9.4 years (table 1). 

Limitations of this study include those inherent to a retrospective study. 
Therefore we were not able to perform the analysis of the Derkay/Coltrera and 
Dikkers score on all 814 surgical interventions. This could have influenced the 
outcome of the Derkay/Coltrera and the Dikkers score. But because of the long 
follow-up the scored number of interventions is still very high, this minimizes 
the effect of missing surgical data on outcome. Results show a higher Derkay/
Coltrera score per surgery for the HPV11 group. This means that HPV11 patients 
had papillomata at more anatomical sites (by the Derkay/Coltrera score) and 
that these papillomata were more extensive per site. No statistically significant 
difference in the Dikkers score was found. This can be explained by the fact that 
the Dikkers score is designed for clinical use with therapeutic intent, and this 
scoring system differentiates between more extensive anatomical differences 
than the Derkay/Coltrera score does. Therefore we advocate to use the Derkay/
Coltrera score in future studies, which describes the amount of papillomata.

A multivariate statistical model, combining HPV type with age of onset and time 
after diagnosis, was applied to study the aggressiveness of the disease course. 
Until now less complicated models for disease aggressiveness were described 
in literature, but our model clearly shows that both HPV type and age of onset 
are correlated with surgical intervention course. The analysis using this model 
revealed that a higher number of surgical interventions in RRP patients was 
correlated with a young age of onset. This multivariate statistical model shows 
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a positive logarithmic curve corresponding with more surgical interventions in 
the first years of the disease, as we call the ‘modulating phase’. A higher number 
of surgical interventions at the beginning of the disease may have two causes. 
Firstly, RRP is characterized by a more aggressive course at the beginning of the 
disease. Secondly, at presentation patients have too widespread or extensive 
RRP to control at once. This is especially the case with bilateral glottic papillomas, 
where surgery in two steps is needed to avoid web formation. 

Little is known about the etiological and immunological factors, which could 
explain differences in clinical course of RRP between HPV6 and HPV11. Further 
research is needed to analyze viral mechanisms of HPV6 and HPV11 and the 
cellular response to these viruses. 

Our data show that even after 34 years the symptoms can relapse. Considering this, 
it is more accurate to use the term ‘clinical remission’ rather than ‘the cure’ of RRP. 

Conclusion

HPV11 infected RRP patients have a higher number of papillomata, which are 
also more widespread in the respiratory tract in comparison with patients 
infected with HPV6. Therefore, HPV11 is associated with higher Derkay scores 
than HPV6. 

The expected surgical frequency in patients with RRP is highest in the first 
years after diagnosis. Furthermore HPV11 induces a worse surgical prognosis. 
This difference is more pronounced in patients with a younger age of onset. 
Our statistical model indicates that there is a switch point for this effect of age 
in combination with HPV type. This would mean that at a higher age HPV6 
infected patients need to undergo more surgical interventions, but further 
research with larger numbers is needed to confirm this finding. The symptom 
free period should more accurately be called ‘clinical remission’, as our data 
shows that RPP can recur even after 34 years.

This research shows the need for HPV typing in research on RRP treatment to 
determine the true effect of the treatment modality corrected for the influence 
of HPV type. 
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