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Abstract Objective: Oxybutynin is the current gold standard drug for management of over-
active bladder (OAB) in children, but can have significant side effects or be difficult to admin-
ister in multiple daily doses. Herein, we report our experience with transdermal oxybutynin
patch (TOP) as an alternative in a selected patient population without neuropathic compro-
mise.
Materials and methods: Consecutive patients assessed in a pediatric urology clinic over a 1-
year period, diagnosed with OAB with minimum follow-up of 3 months, were included. TOP
starting dose was 3.9 mg/day based on product design (Oxytrol). Demographics and outcomes
data were retrospectively collected. Symptomatic response was defined as improvement or
resolution of lower urinary tract symptoms.
Results: 35 children met inclusion criteria (mean age 8 years, range 4e16). Overall, 97% re-
ported good symptom response. The main side effect was skin irritation at TOP site (35%),
leading to discontinuation in 20%. There were no reports of other significant side effects. Mean
bladder capacity increased from 104 ml to 148 ml at follow-up.
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Conclusions: Our data suggest that TOP is a viable alternative for children with non-
neuropathic OAB who do not tolerate other formulations of oxybutynin. These findings high-
light the potential benefit of transdermal drug delivery in the pediatric setting.
ª 2014 Journal of Pediatric Urology Company. Published by Elsevier Ltd. All rights reserved.

Introduction

Non-neuropathic lower urinary tract dysfunction in children
often manifests with bothersome overactive bladder (OAB)
symptoms, being a problem commonly encountered by
family physicians, pediatricians, nurse practitioners and
pediatric urologists. Affected patients suffer from urinary
incontinence, frequency and urgency, which can be socially
disruptive and debilitating at times. Multiple etiological
factors have been associated with this condition, including
bowel elimination dysfunction and constipation, poor fluid
intake, fear of public restrooms, tendency to trigger hold-
ing maneuvers in order to postpone micturition in favor of
other activities, and other pelvic floor dysfunctional
learned behaviors. As a first step, these issues are
addressed through behavioral rehabilitation, aggressive
treatment of constipation, patient and parental education,
and selective implementation of biofeedback. Once these
efforts have been maximized, management of those with
persistent symptoms often leads to consideration of phar-
macologic options.

Oxybutynin is the time-honored, main anticholinergic
medication prescribed and approved by many regulatory
agencies for symptomatic OAB improvement in children,
and is considered by many to be the gold standard for
pharmacological therapy. Oral oxybutynin has repeatedly
been shown to be safe and efficacious for symptom control
and improvement in urodynamic parameters [1,2], at the
expense of its side effect profile and administration
schedule. Not surprisingly, worsening constipation, dry
mouth, flushing, heat intolerance and the need for multiple
doses spaced out during the day often outweigh the
perceived benefits and lead to discontinuation of the
medication, both in adults and children [2]. Advances in
drug delivery mechanisms have resulted in the introduction
of extended-release tablets with a more favorable phar-
macokinetic profile (such as more constant drug plasma
concentrations with lower maximal levels [3]), showing
promise by allowing less frequent dosing, improved efficacy
[4] and potentially fewer side effects [5]. Unfortunately,
this option relies on the ability of the child to consistently
swallow an intact tablet, as disruption interferes with the
slow, sustained release of the medication in the gastroin-
testinal tract.

As an alternative delivery route, transdermal adminis-
tration has been recently explored. This option appears
particularly appealing considering that it obviates the need
to swallow tablets while preserving the perceived benefits
of sustained release preparations, namely less side effects,
less frequent administration and sustained serum drug
levels. Although promising, there is a paucity of data
regarding the use of transdermal oxybutynin in neurologi-
cally intact children, supporting or disputing its role in the
management of non-neuropathic OAB. Herein we report our

experience with the use of the transdermal oxybutynin
patch (TOP) as a treatment alternative in a selected patient
population without neuropathic compromise.

Materials and methods

After approval by our institutional ethics review board,
children with OAB managed at our center’s pediatric urol-
ogy voiding dysfunction clinic over a 1-year period (January
2011 to January 2012) were reviewed, identifying consec-
utive patients treated with TOP. Only patients with follow-
up of at least 3 months were included. Any child with a
clear neurological component to their bladder dysfunction
was excluded in order to create a more homogeneous group
of children with non-neuropathic (idiopathic) OAB. TOP was
offered to children with a clear indication for an anticho-
linergic trial or continued previously initiated treatment,
and to those interested in a sustained release formulation
but unable to swallow tablets or capsules. The starting dose
was 3.9 mg/day, dictated by product design (Oxytrol,
Watson Pharma, Inc., Parsippany, NJ, USA), which was
subsequently adjusted based on clinical response, as
allowed by the fixed dose in the delivery system. The patch
was changed twice weekly (every 3e4 days), applied to dry,
intact skin on the abdomen, hip, or buttocks, and rotating
sites to avoid re-application to the same location within a
1-week period.

Demographics and outcomes data were retrospectively
collected, including flow rate and voiding diary information
in some, previous anticholinergic therapy, and TOP toler-
ance. The primary outcome, symptomatic response, was
assessed pragmatically and defined subjectively as greater
than 50% self or parental perceived improvement, or com-
plete resolution of lower urinary tract symptoms. These
data were collected in the form of our standard clinic notes
and encounters, and not on research-specific forms. Dura-
tion of therapy, medication and delivery method-specific
side effects, and reason for discontinuation were secondary
endpoints assessed. Statistical analyses were conducted
with SPSS version 15 (IBM corp., Chicago, IL, USA).

Results

There were 444 new patients, and a total of 981 clinic visits
to the nurse practitioner clinic in 2011. Of those, 35 were
started on TOP and met inclusion criteria (mean age 8
years, range 4e16; 50% male; follow-up 3e6 months). In
69% (24/35) there was previous exposure to oxybutynin (six
treated with Ditropan XL, the remaining with immediate-
release oxybutynin), which was discontinued because of
intolerable side effects (dry mouth, constipation, behavior
changes). On direct questioning of patients and parents by
the nurse practitioners, subjective improvement in OAB
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