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Summary

Objectives: Intralesional injection of cidofovir has been described as an adjunctive
treatment for pediatric recurrent respiratory papillomatosis (RRP). However, questions
remain regarding the optimal dosing schedule and side-effect profile. The objective of
this study was to describe patient outcomes following a standardized cidofovir protocol.
Methods: Elevenpediatric patientsoriginally treated with astandardized stepped-dose
protocol of intralesional cidofovir for RRP were followed for an extended observational
period. Additionalinterventions, disease severity, and adverse outcomeswererecorded.
Results: Five of 11 patients have required no further treatments following the original
cidofovir protocol. Two patients initially achieved remission but have subsequently
required additional treatment for recurrent disease. Four patients never achieved
remission and have undergone multiple additional interventions. Mean follow-up time
for all patients from the conclusion of the original study was 30.2 months (10—45). No
adverse outcomes were noted.

Conclusions: Intralesional injection of cidofovir may have some potential as an adjunct
in the treatment of RRP. Response to cidofovir is unpredictable. Further study of
cidofovir is necessary to more clearly define whether the favorable responses observed
represent a true treatment effect or simply reflect the natural history of the disease.
Perhaps as important is to refine treatment protocols and informed consents that
reflect the concern about the carcinogenic potential of cidofovir and to better
characterize the drug’s side-effect profile.
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1. Introduction

Recurrent respiratory papillomatosis is a relatively
uncommon disease characterized by warty exophy-
tic growths preferentially affecting the larynx. The
disease is viral in origin and is caused most often by
subtypes 6 and 11 of the human papilloma virus
(HPV). Additional subtypes, such as 16 and 18, have
been identified in RRP and are thought to pose a
greater risk for malignant degeneration. The inci-
dence of pediatric RRP in the US is estimated at 4.3
cases per 100,000 with an estimated cost between
$40 and $123 million per year [1,2].

RRP is the most common benign neoplasm of the
larynx in the pediatric population [3]. Although
benign, the disease can be difficult to manage
due to its recurrent nature and its ability to spread
throughout the aerodigestive tract. Many patients
require repeated operative debulking procedures to
maintain a patent upper airway.

The recurrent nature of the disease and the need
for repeated operative interventions has spurred
interest in adjuvant therapies for RRP. Numerous
agents, including interferon alpha, indole-3-carbi-
nol, ribavirin, acyclovir, methotrexate, and isotre-
tinoin have been tried. Unfortunately none of these
agents has gained widespread acceptance as a use-
ful adjunct in the management of RRP. Furthermore,
questions related to systemic toxicity and appro-
priate dosing schedules persist for most of these
agents.

Cidofovir ((S)-1-(3-hydroxy-2-phosphenylmethox-
ypropyl) cytosine) is an antiviral agent which was first
approved for cytomegalovirus (CMV)-related retinitis
in patients infected with human immunodeficiency
virus (HIV). Cidofovir is a cytosine nucleoside analo-
gue of deoxycytidine monophosphate which has
demonstrated antiviral activity against a number
of DNA viruses such as herpes simplex virus or CMV
[4]. The active metabolite, cidofovir diphosphate,
becomes incorporated into viral DNA and acts as a
competitive inhibitor to viral DNA polymerase pre-
venting viral replicates [5,6]. However, the antiviral
activity in the setting of HPV infectivity is not clearly
understood. HPV lacks DNA polymerase and therefore
relies on the host DNA polymerase for DNA replica-
tion. The antiviral activity of cidofovir may be
explained by the induction of apoptosis or activation
of the host immune response [7—9].

Van Cutsem et al. [10] were the first to report
on the successful use of intralesional cidofovir in
an adult patient with squamous papilloma in the
esophagus-hypopharynx. This was followed by
data reported by Snoeck et al. [11] detailing
favorable results using intralesional cidofovir for
laryngeal papillomatosis. More recently Pransky

et al. [12—14] published some favorable data using
intralesional cidofovir as an adjunctive treatment
for pediatric RRP. Despite these promising results,
many questions still remain regarding the optimal
number of treatments, concentration, and time
interval between cidofovir treatments. Further-
more, there are legitimate concerns about the
carcinogenic potential of cidofovir since the
safety profile of this drug for this use has yet to
be adequately elucidated.

Between 1 June 2000 and 31 December 2001 our
institution enrolled 11 childrenin a prospective non-
randomized case series in which adjunctive intrale-
sional cidofovir was administered in conjunction
with CO, laser treatments for RRP. Preliminary
results have been previously published [15]. In this
article we present an additional 3.5 years of follow-
up data to further elucidate the role of adjuvant
cidofovir in the treatment of pediatric RRP.

2. Methods

Between 1 June 2000 and 31 December 2001, 11
children diagnosed with RRP were enrolled in a
prospective non-randomized study in which adju-
vant intralesional cidofovir was administered in
conjunction with CO, laser treatment (5W, 0.2s
repeat). Treatments were performed under general
anesthesia with suspension microlaryngoscopy.
Patients initially underwent a series of four inter-
ventions at 1-month intervals, during which time
the cidofovir concentration was maintained at
5mg/mL. Disease severity was quantified based
on the staging system described by Derkay et al.
[16]. The extent of disease was considered mild for
scores less than 5, and moderate for scores between
6 and 15. Severity and subsite scores were calcu-
lated 1 and 2 months after the fourth intervention.
Patients demonstrating recurrent or recalcitrant
disease were subject to another series of four inter-
ventions at 1-month intervals, again consisting of
CO, laser treatment with adjuvant intralesional
cidofovir administration. Patients were considered
to have recurrent disease if the disease severity
score reached 0 before returning, while recalcitrant
disease was that which never completely resolved
during treatment. For this second series of inter-
ventions cidofovir concentration was increased to
10 mg/mL. Patients were similarly reassessed 1 and
2 months following the fourth intervention using
the higher cidofovir concentration. Parents were
informed that cidofovir was being used in an “off-
label” manner. They were also informed of the
carcinogenic potential noted in some animal experi-
ments. All parents were given the option to have
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