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This thesis provides new insights in the factors that predict and influence the 
clinical course of RRP. The thesis can therefore be used as the basis of further 
research on prognosis and therapy. Furthermore, it gives insight in the effects 
of its clinical course on patients and provides methods to identify, timely treat 
and prevent psychosocial problems in patients. In the following paragraphs the 
findings of the thesis will be discussed and future aspects of patient care and 
research in RRP will be shown.

Part I: Clinical course

Chapter 2 describes the age of onset of RRP. The study describes a new peak of 
age of onset, namely a group of patients that develops RRP around the age of 65 
years. As distribution of age of onset was previously described as bimodal, the 
older age group was not taken in account earlier. Possibly pathophysiological 
mechanisms, the disease course and immunological patterns of these older 
patients differ with the younger patients. Bonagura and co-workers already 
showed that there are indications that local immune response in RRP patients 
is inefficient. Due to HPV activity the T(h)1/T(h)2 leukocyte ratio is altered to an 
ineffective T(h)2 response,1 while a T(h)1 response is needed. As the immune 
response alters due to aging,2-4 it could well be that the mechanism of RRP 
infection and spread is different in this aging population. Research on the 
pathophysiology of RRP should first compare the elder group to the younger 
patient groups before all three groups of age of onset can be considered as 
one regarding therapy. Possible pathophysiological differences between the 
different age groups may affect therapeutic options. Strengthening the immune 
status of RRP patients might help the immune system in eradicating the virus.

Worldwide prevention of low- and high-risk HPV infection by prophylactic 
vaccination programs is currently aimed at adolescent girls and, in some cases, 
adolescent boys.5 The vaccination program already showed to be effective in 
diminishing the incidence HPV16 and 18 associated disease, such as cervical 
cancer and head and neck cancer.6 Furthermore, immediate decrease of HPV6 
and 11 associated genital disease (condylomata acuminata) is seen in young 
adults as an effect of diminished horizontal transmission.7-9 But even if the 
preventative effect holds, it will take decades till the elderly group consists of 
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merely vaccinated people. RRP will still develop in this age group. The elder 
group will therefore be an increasing proportion of the total RRP group.

The analysis of age of onset also showed that Juvenile onset RRP (JoRRP) and 
Adult onset RRP (AoRRP) are not simply divided by age of onset, as there is no 
specific age that would be a correct cut-off between both groups. Both age 
groups even show overlap and it is thus statistically impossible to say if a patient 
belongs to the first age group or the second. Furthermore, it was already shown 
that both entities are biologically the same disease.10 We therefore propose to 
leave the terminology JoRRP and AoRRP, as there is no difference between 
both diseases.

Chapter 3 proposes a model to describe the needed number of surgical 
interventions in the disease course of RRP patients. In general RRP patients 
need to undergo many surgical interventions, due to the recurrent character 
of the papilloma growth. Preferably, the number of surgical interventions 
should be kept as limited as possible, as surgery can induce increased viral 
activity.11 Furthermore micro-lesions can be caused, which are access areas for 
new HPV infection of the basal layer of the epithelium.12 Lastly, surgery causes 
scars that are an iatrogenic form of transitional epithelium, the epithelium 
were papillomas generally occur.13 The advantage is that surgery could induce 
immunological activity, which can be beneficial for the patient.14 To limit the 
number of surgical interventions it is policy, in the University Medical Center 
Groningen, to only perform surgery when papillomas show exophytic growth 
or threaten the airway.

The proposed model in chapter 3 describes the clinical course of RRP, including 
the effects of age of onset, duration of disease, HPV-type and comorbidity 
(gastroesophageal reflux disease and asthma). Our studies show that clinical 
course is naturally softening. Correction for this natural effect is needed in 
research on RRP therapies. One of the therapies that should be analysed on short 
notice is cidofovir, as it is still used worldwide without a firm evidence based 
basis. Cidofovir is thought to inhibit HPV induced epithelial cell replication 
and would therefore diminish growth of papillomas.15 There are many studies 
describing the clinical course of RRP after the use of cidofovir without taking 
into account the natural clinical course.15-17 Data pooling should be performed, 
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followed by reanalysis of a larger patient group with the needed correction for 
natural course. The technique of reanalysing data would be applicable to all 
therapies that were tried in the past.

In chapter 4 the immune reaction to the therapeutic use of the quadrivalent 
HPV vaccine Gardasil® is analysed. The study showed reactivation of the 
humoral immune response after vaccination even though patients had active 
disease. Although this activated response is probably unable to eradicate HPV 
from already infected cells,18 it might prevent further HPV spread throughout 
the airways. As already infected airway epithelium is not prevented from 
developing papilloma growth, surgical interventions will still be needed until 
all infected epithelium is resected. A similar effect was seen in condylomata 
acuminata (HPV6 and HPV11 associated). When these condylomata were 
surgically removed after post-infection vaccination, recurrence was seen 
significantly less frequently.8 As the study described in chapter 4 was not 
designed to assess the clinical course after vaccination, a placebo controlled 
randomized controlled trial is proposed. The power analysis provided in the 
study showed that 29 patients and 29 controls are needed in a two-year 
double-blind placebo controlled randomized controlled trial.

Systematically reviewing the literature (chapter 5) showed that there is no 
clear evidence for the effect of GERD on RRP. Furthermore, anti-reflux therapy 
proves to be less harmless than always thought.19,20 Anti-reflux therapy should 
be omitted in evidence-based RRP treatment protocols worldwide.

Apart from GERD there are other factors that were attributed to a worse clinical 
course. Examples are smoking, asthma, corticosteroid use and lifestyle.21 
Systematic reviewing or preferably a meta-analysis on these factors is needed 
to determine a relevant effect on the clinical course of RRP.

A fair question is why research on optimal treatment strategies in RRP is still 
needed, because preventative HPV vaccination programs will greatly diminish 
the incidence of HPV6 and HPV11 related disease like RRP. Firstly, eradication 
of the virus in the total population will take a while: as only adolescents are 
vaccinated, the virus will still spread under older adults. Secondly, it is still 
unclear how long the preventative effect of the vaccination will hold, while 
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revaccination is not performed. The virus might therefore recur. Thirdly, even 
in the Western world not all countries use the quadrivalent vaccine (containing 
virus-like particles of HPV6, 11, 16 and 18). For instance, in the Netherlands a 
bivalent vaccine is used (containing virus-like particles of HPV16 and 18). This 
will greatly delay group immunity for HPV6 and HPV11 in these communities, 
allowing the disease to still occur. In the fourth place, it is not realistic to assume 
that general vaccination can be introduced in the third world or even outside 
the Western world in the coming years. The disease is also a problem in those 
countries, as was demonstrated in two studies from developing countries.22,23 In 
these countries preventative measures are expensive and logistics are difficult. 
Those four reasons make that effective therapeutic options are still options to 
be sought after.

Part II: Psychosocial aspects of RRP

The number of surgical interventions in almost any study most often measures 
the severity of disease.24 Pathophysiologically this is reasonable, as it is 
associated with the growth of the papillomas. Nonetheless, disease burden is 
also an important factor in chronic diseases. Therefore the quality of life (QoL) as 
perceived by RRP patients was examined in chapter 6. It was shown that neither 
the number of surgical interventions, nor the duration of disease affected 
patients’ perceptions of their QoL on any of the QoL parameters. However, 
keeping the number of surgeries lower to save the voice or to prevent scarring 
of the airways is still defendable, especially as voice problems did significantly 
affect QoL of patients.

Only a few patients indicated they received psychosocial support. Better 
screening for need of psychosocial care may be needed (chapter 7). Remarkably, 
although most of the patients experienced voice problems, less than half 
received speech therapy. It could well be that improvement of voice through 
speech therapy cannot be realized. Many patients will have limited benefit due 
to their scarred larynx.

In chapter 7 we also showed that the RRP adapted version of the Distress 
Thermometer & Problem List (DT&PL) is valid and useful. A significant percentage 
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(31%) of patients had a clinically elevated score on the DT, suggesting that they 
might benefit from additional professional health care. In fact, 37% indicated 
a wish for referral, mainly to a medical specialist or speech therapist. Only a 
few desired a referral to a psychosocial health care professional. Patients 
express that they appreciate the DT&PL as instrument. The tool is already used 
in clinical practice the Netherlands and Finland. It is currently unknown if use 
of the DT&PL in clinical practice will be associated with (sustained) decreased 
distress, anxiety and depression among RRP patients. A longitudinal analysis is 
being planned. Furthermore, an English version of the DT&PL is prepared for 
validation for English speaking RRP patients.

The validation of the RRP adapted DT&PL showed that distress was associated 
with patients who had difficulty sharing their problems with their partners. This 
finding affects patient care, as it implies that patient care not only encompasses 
informing and supporting patients efficiently, but their relatives as well. It 
is important that relatives understand the disease and are informed on the 
expected clinical course. Provision of information is very important for this. The 
quality of English written online information is poor and hard to understand 
(chapter 8). Our information website for RRP patients (www.RRP.nu) will be 
redesigned to make it comply with international rules for readability and 
quality.

Recommendations

Worldwide cooperation in research of relatively rare diseases as RRP should be 
intensified. Especially a worldwide database of treatment regimens and effects 
would be of great help to determine if treatments are effective. Furthermore we 
should focus on the older RRP patient group, as this group might need a different 
approach. Especially immune reactions in this group should be analyzed.

Research on T cell-based vaccines in high-risk HPV disease shows that selection 
and enrichment of autologous T cells of patients can be very efficient in the 
treatment of tumors.25 Enhancement of the immune system of RRP patients by 
these T cell-based vaccines could well be the therapeutic option that can cure 
RRP. Further research on the subject is needed.
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Distress in RRP patients should be addressed in every treatment center. 
Therapy regimens should include distress screening and timely referral. A 
multi-language information portal is favored for RRP patients with the shared 
knowledge of researchers around the world.
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