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Introduction

Recurrent respiratory papillo-
matosis (RRP) is a rare disease
caused by the human papillo-
mavirus (HPV), affecting both
infants and adults. The age distri-
bution is bimodal. The first peak,
juvenile onset RRP (JORRP),
occurs before five years of age,
and the second between the ages
of 20 and 40 years, adult-onset
RRP (AORRP).1 The incidence of
RRP in the United States has been
estimated at 4.3 per 100,000 chil-
dren, and 1.8 per 100,000 adults.2

The disease is characterized by
recurring papillomata throughout
the respiratory tract, most com-
monly in the larynx.2-4 In children,
RRP presents with symptoms of
hoarseness and breathing difficul-
ties, sometimes leading to acute
severe respiratory distress with the
urgent need for tracheotomy.2,3 In
adults, chronic hoarseness with
severe psychosocial impact is the
main presenting symptom. The
course of the disease varies from
spontaneous remission to recurrent
disease, requiring multiple surgi-
cal interventions over many years.5

Several treatment modalities
have been elaborated for RRP,
none of which is able to eradicate
the virus. Surgery is the therapy of
choice.2,3,6 Commonly, cold steel
instruments, CO2 laser, and micro -
debrider are used. The goal of
surgical  resection is removal of
lesions to assure an open airway
and to improve voice quality.
Whereas debulking of the lesions
may be achieved, cure is not pos-
sible. Therefore, it is important
not to risk excessive scarring or
damage to normal tissue.2 Various
adjuvant therapies are applied to
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prevent recurrence of RRP. The
most frequently applied adjuvant
therapy is the antiviral agent
cidofovir , (S)-1-(3-hydroxy-2-
phosphenyl methoxypropyl) cyto-
sine.7 This is a cytosine analogue
that blocks the replication of DNA
viruses by inhibiting the viral
DNA-polymerase. The U.S. Food
and Drug Administration has
approved it for cytomegalovirus
retinitis in HIV-infected patients.
The use of cidofovir has been
associated with several side
effects, such as nefrotoxicity,
neutropenia , and the risk of car-
cinogenesis.1,6 Other adjuvant
therapies include alpha-interferon,
acyclovir, retinoic acid, photody-
namic therapy, ribavirin, and
cimetidine.2

During this study, the course of
AORRP, treatment results, and
factors for remission were investi-
gated in patients treated in the
University Hospitals, Leuven.

Materials and methods

A retrospective follow-up study
was conducted. In the anato-
mopathological files of the depart-
ment of Otorhinolaryngology,
Head and Neck Surgery of the
University Hospitals Leuven, all
patients diagnosed with papillo-
matosis between December 1972
and July 2006 were tracked.
Patients aged over 12 yr at the
time of diagnosis were considered
to have AORRP. Following this
definition, 69 patients were initial-
ly selected for study. Nine patients
were excluded because of a
change of anatomopathological
diagnosis soon after the first biop-
sy: spinocellular carcinoma was
diagnosed in four patients, verru-
cous carcinoma in three patients,
and carcinoma in situ in two
patients. In another two patients,

the diagnosis appeared unclear,
and there was no further therapy at
the department. Six patients died
during follow-up, due to causes
unrelated to RRP. One patient had
a malignant degeneration after
83 weeks of therapy, and was
also excluded from the study. He
was a smoker, and in a pathology
report on a laryngeal lesion five yr
before onset of his papillomatosis,
a description of dysplasia was
observed.

Finally, 51 patients were
included in this study. Patients
were observed from the time of
initial diagnosis up to November
2006. All relevant data were col-
lected from the clinical records
and from telephonic contact with
patients, relatives, or the general
practitioner. For staging purposes,
the Coltrera-Derkay Staging and
Severity (CDSS) score was used
retrospectively. The assessment of
the anatomical extension was
based on the surgical report. The
clinical score used information
documented at the first visit at the
outpatient clinic. 

All patients underwent direct
laryngoscopy under general
anaesthesia with surgical removal
of lesions. The same surgeon did
not always perform the surgery.
Only procedures performed at
the department of Otorhinolaryn -
gology, Head and Neck Surgery of
the University Hospitals Leuven
were taken into account. The first
use of intralesional injection of the
antiviral agent cidofovir in the
Department of Otorhinolaryn -
gology, Head and Neck Surgery of
the University Hospitals Leuven
was documented in December
1995. “Intralesional injection”
means injection in the vocal mus-
cle during the surgical interven-
tion, at the site where the RRP
lesion had been removed in the

same session. No standardized
scheme for administration of
intralesional cidofovir was used.
However, in general, depending
on the clinical situation, interven-
tions were performed every 2-
6 wk, with intralesional injection
of 2-4 cc cidofovir at a concentra-
tion of 5 mg/ml with laser resec-
tion of papillomas, if present.

The period between the last sur-
gical procedure and November
2006 was used for the determina-
tion of remission. Remission was
defined as having no lesions
during  a period of time longer
than one year.

Data were analysed using
the statistical programme SPSS
12.0. The one-sample, 2-tailed
Kolmogorov-Smirnov test was
applied to determine whether con-
tinuous outcome variables were
normally distributed. To compare
the continuous outcome variables
that were not normally distributed,
the Mann-Whitney U test was
used. Discrete outcome variables
were analysed with Chi-square
tests. The significance level was
set at p = 0.05. 

Results

In this group of 51 patients,
36 patients (70%) were male. The
median age at diagnosis was 43 yr
(range, 13-87 yr). Forty-seven per-
cent of the patients were smokers,
39% consumed 2 or more units
of alcohol daily, and 71% had
anamnestic signs of reflux disease
(this had been illustrated in 46
with gastroscopy and/or 24 h pH
monitoring).

Concomitant systemic disease
was observed in four patients. One
patient had hepatitis A, one had
hepatitis B, one had hepatitis C,
and one patient had both HIV and
hepatitis B. Five patients had
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genital  condylomata: four were
penile and one was vulvar.

The median initial total CDSS
score was 6.0 (range, 2-28). The
total was divided into a clinical
and an anatomical score, with a
median clinical score of 1.0
(range, 0-10), and median anatom-
ical score of 4.0 (range, 2-27).

The number of interventions
ranged from 1 to 90, with a
median  of 7. The median duration
of therapy was 73 wk (range: 1-
1686). Twenty-one patients (41%)
received only surgical treatment,
30 patients (59%) received adju-
vant administration of intralesional
cidofovir, as well, during every
surgical session (range, 1-
85 times).

At the time of analysis in
December 2006, 16 patients
(31%) were not in remission (still
in therapy or in remission for less
than one year) and 35 patients
(69%) were in remission. Eight
patients were in remission for one
to five yr, and 27 patients for more
than five yr. The median age of
patients in remission was 44 yr
(range, 13-85 yr). The median age
of patients not in remission was
46 yr (range, 22-65 yr). 

Various factors were assessed
to identify the differences between
the patients who were in remission
and those who were not (Table 1).
No significant difference between
the remission and non-remission
groups was found with respect to
age (p = 0.895), gender (p =
0.214), smoking (p = 0.760),
 alcohol habits (p = 1.000), gastro -
esophageal reflux disease (p =
0.134), total anatomical score at
diagnosis (p = 0.575), total clini-
cal score at diagnosis (p = 0.278).
Of the 35 patients in remission, 16
(46%) patients received cidofovir
and 19 patients (64%) did not. Out
of the 16 patients not in remission,

14 patients (87%) received
 cidofovir and two patients (13%)
did not. This difference was
 significant (p = 0.005).

In the patients who were treated
with cidofovir, no abnormal
creatinine  or urea levels were
found. Transient proteinuria was
observed in five patients during
the cidofovir treatment, but there
was no need to break off treatment
in any of these patients. In one
patient with a blank medical his -
tory, the cidofovir treatment
was stopped after three injections
because of symptoms of fever,

muscle pain, sweating, and sub -
diaphragmatical pain while
coughing after every injection. 

Discussion 

The aim of this study was to
investigate  the course of AORRP,
treatment results, and factors
for remission in patients treated
for AORRP at the University
Hospitals, Leuven. 

No significant difference
between the remission and the
non-remission group was found,
for most of the investigated

Table 1

Factors in patients in remission versus patients not in remission, in adult-onset recur-
rent respiratory papillomatosis

a patients who have smoked or actually smoke
b patients who consumed > 2 units of alcohol a day
c patients who consumed less than 2 units of alcohol a day
d patients with positive history of gastroesophageal reflux disease or positive gastro -

scopy and/or positive 24 hr pH record
e total score based on severity scoring system by Derkay at first treatment
f anatomical score based on severity scoring system by Derkay at first direct laryn-

goscopy
g clinical score based on severity scoring system by Derkay at first visit
h Pearsen Chi-Square test for discrete variables; Mann-Withney U for continuous

 variables.

Number of
patients

Investigated factor Remission No remission ph

51 Median age (range) 44 (13-85) 46 (22-65) 0.895

51
Female 9 7

0.214
Male 26 9

47
Smokinga 15 9

0.760
No smoking 16 7

41
Alcoholb 5 3

1.000
No alcoholc 20 13

34
GERDd 15 9

0.134
No GERD 3 7

51
CDSS totale 

median (range)
6.8 (2-16) 8.8 (3-28) 0.895

51
CDSS anatomicalf

median (range)
5.5 (2-14) 7.6 (2-27) 0.575

51
CDSS clinicalg 

median (range)
1.3 (0-10) 1.2 (1-2) 0.278

51
Cidofovir 16 14

0,005
No cidofovir 19 2
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 factors. Age at diagnosis and
 gender did not significantly influ-
ence the outcome. We know of
no studies in which these factors
had previously been investigated
in AORRP. A large study of
165 patients with JORRP by
Ruparelia et al.8 described a nega-
tive correlation between therapy
outcome and younger age at diag-
nosis. In the same study, gender
was not a determining factor for
remission. 

Smoking and alcohol habits
were not observed as determining
factors in the present study. No
other studies could be found that
investigated the influence of these
factors. In a paper by Holland et
al.,9 GERD is considered as a
 negative factor for remission in
patients with JORRP. In the
 present study, this could not be
confirmed. 

It was expected that the initial
CDSS score at presentation would
be an important factor deter -
mining remission. However, no
significant difference could be
found between the high- and  low-
scoring groups. We know of no
other study in which this factor
was investigated.

The use of adjuvant intralesion-
al injections of cidofovir was
observed in this study as a
 negative factor for remission (p =
0.005). A recent prospective study
by Naiman et al.10 reported on
long term treatment results with
adjuvant intralesional cidofovir in
AORRP. They included patients
more than 18 yr of age. They
reported impressive efficacy of
this therapy in their group of
19 patients, with a remission
rate of 89%. In the study by
Bielamowicz et al.,11 a remission
rate of 100% was observed, after
treatment with intralesional cido-
fovir in 14 patients. Long term

results of treatment with intrale-
sional cidofovir in 11 patients
with severe JORRP were reported
by Pranski et al.,12 with a remis-
sion rate of almost 50%. Most
other studies reported variable
efficacy in small patient cohorts. 

A clear systematic review on
treatment outcome with antiviral
agents in patients with RRP has
recently been published.13 In this
review, 17 studies in which
intralesional cidofovir was used
for RRP were taken into account,
including 158 patients. Of these,
90 patients (57%) demonstrated
complete resolution, 55 patients
(35%) a partial response, and
13 patients (8%) showed no
improvement.

In many studies, the main short-
comings were the small popula-
tion sizes, variations in disease
severity, inconsistency of treat-
ment protocols, and the lack of a
control group. In the present
study, a control group was present.
However, retrospectively, it was
not possible to perform a ran -
domized study with comparable
groups. For example, laser and cold
steel instruments were the only
treatment modalities available in
the beginning of the study period,
while administration of adjuvant
intralesional cidofovir was intro-
duced in 1995. This means that
patients diagnosed between 1978
and 1995 would be in the non-
cidofovir group, while most
patients diagnosed after 1995
would be in the cidofovir group.
Another important shortcoming
of the present study was the
lack of a consistent treatment
protocol .

Here, in a group of 51 AORRP
patients, after a median of seven
interventions performed over a
median of 73 weeks, 35 patients
(69%) achieved remission. In the

30 patients treated with adjuvant
cidofovir, we observed a remis-
sion rate of 53%. In the
21 patients not treated with adju-
vant cidofovir, a remission rate of
90% was observed. In the present
study, cidofovir was a negative
factor for remission, with a higher
remission rate in the patients not
treated with adjuvant intralesional
cidofovir. No clear explanation
was found for this difference in
results, compared to the studies of
Naiman et al.10 and Bielamowicz
et al.11

Currently, the use of intrale-
sional cidofovir is recommended
by the Multi-Disciplinary Task
Force on RRP for routine use as
an adjuvant therapy in patients
with moderate to severe RRP, who
are not responding to surgery
alone.14 This is based on several
smaller patient studies, generally
without control groups, which are
available in the literature, and
which demonstrate positive out-
comes of intralesional treatment
with cidofovir in patients with
RRP. 

However, regarding the nega-
tive outcome with intralesional
cidofovir in the present study,
we feel a strong need for a 
well-designed, placebo-controlled,
double-blinded, randomized trial,
assessing the outcome of adjuvant
intralesional cidofovir therapy for
RRP. 

Conclusion

In this retrospective study of
51 patients with AORRP, adjuvant
therapy with intralesional cido-
fovir was administered to 59% of
patients. At time of analysis, 69%
of patients were in remission. No
significant difference between the
remission group and the non-
remission group was found with
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respect to age, gender, smoking,
alcohol habits, GERD disease,
CDSS score, duration of therapy,
or number of surgical sessions.
Adjuvant treatment with cidofovir
was observed as a negative fac -
tor for remission (p = 0.005).
Regarding the negative outcome
with intralesional cidofovir, we
feel a strong need for a well-
designed, placebo-controlled,
double-blinded, randomized trial,
assessing the outcome of adjuvant
intralesional cidofovir therapy.
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