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Abstract: Overactive bladder (0AB) syndrome is a common condition characterised by urinary
urgency, with or without urgency incontinence, frequency and nocturia, in the absence of
any other pathology. Clinical diagnosis is based upon patient self-reported symptomology.
Currently there is a plethora of treatments available for the management of OAB. Clinical
guidelines suggest treatment via a multidisciplinary pathway including behavioural therapy
and pharmacotherapy, which can be commenced in primary care, with referral to specialist
services in those patients refractory to these treatments. Intradetrusor botulinum A and
sacral neuromodulation provide safe and efficacious management of refractory OAB.
Percutaneous tibial nerve stimulation and augmentation cystoplasty remain available and
efficacious in a select group of patients. Unfortunately, there remains a high rate of patient
dissatisfaction and discontinuation in all treatments and thus there remains a need for

emerging therapies in the management of OAB.
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Introduction

Overactive bladder (OAB) syndrome is defined
by the International Continence Society as uri-
nary urgency, with or without urgency urinary
incontinence, usually accompanied by frequency
and/or nocturia, in the absence of urinary tract
infection (UTI) or other obvious pathology.!
OAB is a highly prevalent condition affecting
16.6% of the European population. Its incidence
increases with age and has a known adverse effect
on quality of life.?2 Women are more commonly
affected, and there is increased incidence with
age; US studies suggest a prevalence of up to 43%
in women and 27% in men older than 40 years of
age. There are significant differences by racial/
ethnic group with OAB being highest in African
Americans.?*

In addition, OAB has a substantial economic bur-
den. It is estimated to cost US$267 per person
per year (comparable with gynaecological and

breast cancer) and approximately US$26 billion
annually.>

There is a general consensus between guidelines
(Figure 1), with a stepwise approach taken to
diagnosis and management, although it is not
necessary for every patient to go through each
step in order. Initial conservative management
strategies (behavioural therapy and/or pharmaco-
therapy) should ideally be instituted in primary
care. Although there is no standard definition,
those who fail this initial management are gener-
ally deemed to have refractory OAB and should
be referred to specialist services.6-8

Diagnosis

OAB is a clinical diagnosis based on patient
symptomology of daytime frequency and urgency,
with or without urgency incontinence (UUI).
Patients may often have suffered with these
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Figure 1. Comparison of NICE, EAU and AUA guidelines for the management of OAB.¢-8
AUA, American Urological Association; EAU, European Association of Urology; NICE, National Institute for Health and Care
Excellence; OAB, overactive bladder; PTNS, posterior tibial nerve stimulation; SNM, sacral neuromodulation.

symptoms for long periods of time before self-
presenting when it becomes bothersome to them-
selves (or their carers).®

A focused history is paramount in diagnosing
OAB. It is critical to assess onset of symptoms as
well as aggravating and alleviating factors and
24-h pad wuse. Physical examination should
include the genitourinary system, as well as digital
rectal examination and assessment of prostate in
men and vaginal examination in women.
Urinalysis, by dipstick initially, should be per-
formed to rule out haematuria and infection.®

Validated questionnaires are available to assess
effects on quality of life as well as symptoms.
Bladder diaries or frequency—volume charts pro-
vide an accurate and reliable measure of voiding
patterns.10

Imaging of the urinary tract is not required for
diagnosis, but may be used as an adjunct in those
patients with suspected bladder outflow obstruc-
tion. The European Association of Urology
(EAU) guidelines do not recommend routinely
performing imaging of the upper or lower urinary
tract as part of the assessment of OAB. Cystoscopy
is also not beneficial, unless malignancy is
suspected.”

The use of urodynamics in the diagnosis of OAB
remains controversial. Although the gold stand-
ard diagnostic test for detrusor overactivity, it is
an invasive procedure and therefore should be
limited to those with refractory OAB. However,
treatment should be based on patient symptoms
as normal urodynamics do not rule out OAB.
Urodynamic proven detrusor overactivity is more
common in men (69% men dry OAB versus 44%
women), and those with wet OAB (90% men ver-
sus 58% women).!® The National Institute for
Health and Care Excellence (NICE) advises uro-
dynamics prior to third-line therapy, EAU only if
findings may change management and the
American Urological Association (AUA) for
patients with complicated OAB (such as those
with concurrent urethral dysfunction or in those
in whom the diagnosis is not clear.%-8

In the UK, a nationally funded National Institute
for Health Research superiority trial has just fin-
ished recruitment looking at the usefulness of
urodynamics prior to treatment for refractory
OAB syndrome.!!

Behavioural therapies
Behavioural therapies aim to increase voiding
time interval, reduce episodes of urgency and
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nocturia, and prevent incontinence, by directing
patients to interrupt or inhibit detrusor contrac-
tions via pelvic floor muscle training.%12 In moti-
vated patients, this can prove to be very efficacious
reducing leakage by 50-80% and up to 30%
becoming dry.13

Limiting fluid intake to 1-1.5L a day is recom-
mended. Patients can significantly improve OAB
symptoms by reducing fluid intake by 25%.1%15
Evidence for this remains weak however, with no
significant improvement in symptoms when dis-
continuing caffeinated beverages.10:17

Diuretics are also known be a cause of inconti-
nence and should be avoided where possible, par-
ticularly in the elderly.!8

Pharmacotherapy

There are a number of antimuscarinic agents
available in both transdermal and oral prepara-
tions (Table 1), and these remain the mainstay of
treatment in OAB with an efficacy of 65-70% in
reducing major symptoms.!? Side effects such as
dry mouth and constipation may prove bother-
some to some patients in spite of efficacy. In addi-
tion, as these agents have the ability to bind and
block muscarinic receptors in the whole body,
including those in the brain, there is concern
regarding the anticholinergic burden in elderly
patients contributing to adverse events such as
falls, constipation, cognitive impairment and
development of delirium.!%1%20 Anticholinergic
scales attempt to quantify the risk versus benefits
of prescribing anticholinergic medication, how-
ever there remains no consensus between the
medications assessed on these scales and the
degree of effect.?!

Patient compliance with antimuscarinic therapy
remains poor due to intolerable side effects, with
discontinuation rates up to 85% over 12 months.?>
In comparison, persistence and adherence with
mirabegron is statistically superior to those with
other antimuscarinics in a large UK primary care
population.2®

Mirabegron is a beta-agonist that acts to facilitate
bladder detrusor relaxation. Mirabegron has
demonstrated sustained improvements in num-
ber of micturitions and incontinence. Intolerable
side effects, such as dry mouth, are statistically
less compared with antimuscarinic therapy. In
addition, although there are concerns regarding

blood pressure rises, this remains small and mira-
begron is efficacious and safe, with no difference
in treatment-emergent hypertension compared
with placebo.?’” The Medicine and Healthcare
products Regulatory Agency recommends the use
of mirabegron with caution in those patients with
stage 2 hypertension (systolic blood pres-
sure =160 mmHg and/or diastolic =100 mmHg).
It is contraindicated in patients with severe
uncontrolled hypertension (systolic blood pres-
sure =180 mmHg and/or diastolic 100 mmHg).28

Combination therapy (antimuscarinic and beta3-
agonist) may be considered in patients refractory
to monotherapy. Co-administration appears to
improve efficacy with minimal increase in side-
effect profile. Solifenacin and mirabegron combi-
nation therapy (in doses of 5mg and 25mg or
5mg and 50 mg, respectively) is reported to have
a statistically significant decrease in number of
incontinence episodes and micturition compared
with  solifenacin or mirabegron alone.?®
Combination therapy with 10mg solifenacin
greatly increased its side-effect profile with only
marginal benefit in efficacy.?? Although EAU
guidelines recognise there may be more benefit
from addition of mirabegron to solifenacin 5 mg,
rather than increasing solifenacin to 10 mg, cur-
rently only the AUA recommends combination
therapy in patients who are refractory to either, in
their treatment algorithms.57

Virabegron is a novel selective beta3-agonist that
has demonstrated significant improvement in
symptoms compared with placebo, as well as
fewer adverse events compared with imidafenacin
(7.6% 50mg, 5.4% 100mg versus 10.3%).31 At
present, virabegron has not been approved by
either the European Medicines Agency or the US
Food and Drug Administration (FDA). Other
beta3-agonists, such as solabegron and ritobe-
gron are currently undergoing randomised clini-
cal trials.3?

Intradetrusor botulinum toxin A

The effectiveness of botulinum toxin A has been
demonstrated in a number of randomised pla-
cebo-controlled trials, with a 60% statistically sig-
nificant improvement in symptoms for median
duration 373 days.33 Currently 100 units onabot-
ulinum toxin A (onabotA; BOTOX®) dissolved
in 10ml of saline and injected into 20 points of
the bladder wall above the trigone is the only
licensed formulation in Europe to treat wet OAB,
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Table 1. Comparison of medications available for the management of OAB.7.12.22-24

Drug Dose Uroselective?” Number needed to treat  Relative risk of Adverse events'223
to achieve cure of urinary discontinuation
incontinence?? (95% Cl)22
Oxybutynin Oral 5-15mg/day No 9 (6-16) 1.7 (1.1-2.5) Dry mouth (68%)
Constipation (10%)
Transdermal 3.9 mg twice Dry mouth (7%)
weekly Constipation (2.1%)
Erythaema at site (8%)
Solifenacin 5-10mg/day Yes 9 (6-17) 1.3(1.1-1.7) Dry mouth (26%])
Constipation (12%)
Blurred vision (5%)
Darifenacin 7.5-15mg/day  Yes 1.2(0.8-1.8) Dry mouth (35%)
Constipation (21%)
Tolterodine 2mg twice No 12 (8-25) 1.0 (0.6-1.7) Dry mouth (23%)
daily Constipation (6%)
Dry eyes (4%)
Trospium 20 mg twice No 9(7-12) 1.5(1.1-1.9) Dry mouth (22.8%)
daily Constipation (9.5%)
Abdominal pain (3.1%)
Fesoterodine 4-8mg once No 8(5-17) 2.0(1.3-3.1) Dry mouth (87%)
daily Constipation (87%)
Mirabegron 25-50mg/day  NA 1.22 (0.84- Hypertension (6.9%])
1.76)24$

*Antimuscarinic more selective for bladder muscarinic receptor M3.

$0dds ratio.

Cl, confidence interval; NA, not available; OAB, overactive bladder.

and as third-line therapy in those who have failed
behavioural therapy and pharmacotherapy in the
USA. The requirement for repeat injections every
6—9 months, risk of UTIs, as well as increased
post-void residuals requiring clean intermittent
catheterization (CIC), may lead to patient dis-
continuation, thus appropriate patient selection
(i.e. those willing to engage in post-void residual
evaluation and CIC) is imperative.%7:3¢ Other for-
mulations of botulinum toxin, such as Dysport
and Xeomin, although used to treat refractory
OAB, are not licensed for that use. For neuro-
genic detrusor overactivity, BOTOX is licensed at
200 units dissolved in 30 ml of saline and given in
30 injections.

Sacral neuromodulation

Sacral neuromodulation (SNM) requires a two-
stage approach in which a percutaneous electrode
is placed under fluoroscopic guidance into the
sacral foramen to stimulate the S3 or S4 nerve

roots. Subsequently patients undergo a test phase,
and a permanent device is implanted if there is
>50% improvement in symptoms.’ Therapeutic
success rates are reported at 69.3% over a
23-year follow up, with no life threatening or
irreversible adverse events (implant site pain and
undesirable change in stimulation being the most
reported).3>37 Lower success rates are seen in
men. SNM and onabotA are comparable in terms
of efficacy and safety, with no difference in reduc-
tion of UUI episodes over 24 months.3?

The need for removal of SNM devices in those
patients requiring body magnetic resonance imag-
ing (MRI) remains a concern in those who had
implants prior to 2020. The standard Medtronic
(Dublin, Ireland) SNM device, prior to 2020,
was both non-rechargeable and only head MRI
compatible (1.5T). Since 2020, Medtronic’s
Interstim II recharge-free system is full body MRI
compatible up to 3T. Axonics® (Irvine, CA,
USA) SNM System and Medtronic InterStim™
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Micro are new devices with FDA approval for the
treatment of urinary incontinence and are both
rechargeable and full body MRI compatible (up
to 3T). Rechargeable devices are usually smaller,
with a battery life expectancy of 15 years com-
pared with 3-5 years with standard SNM devices.
However, the additional need for weekly recharg-
ing by the patient, requiring dexterity and good
cognition, may limit its use and compliance.3®

Posterior tibial nerve stimulation

Posterior tibial nerve stimulation (PTNS) deliv-
ers electrical stimulation to the sacral micturition
centres via a fine needle placed just above the
medial aspect of the ankle. Treatment consists of
12 consecutive outpatient sessions, lasting 30 min,
usually once a week but can be up to three times
a week. Effects may be sustained with mainte-
nance therapy every 2-3 weeks, for up to 3
years.”4 PTNS has shown a 71-79.5% patient-
reported response to treatment; however, there is
no statistically significant benefit to PTNS com-
pared with tolterodine.*!»#2 Newer implantable
PTNS devices, allowing continuous tibial nerve
stimulation, appear to be well tolerated, with pre-
liminary results showing a significant improve-
ment in UUI and a similar efficacy to SNM.
However, only short-term (6 months) data are
currently available.43:44

There is currently no consensus regarding the
use of PTNS between guidelines. NICE appears
to advise against the use of PTNS, compared
with the EAU, which suggests second-line use
instead of pharmacotherapy where the side
effects of antimuscarinics are deemed intolera-
ble. The AUA recommends PTNS as a third-
line treatment. These recommendations are a
reflection of both limited evidence for the effi-
cacy of PTNS, particularly as placebo effect is
up to 21%, and secondary to the need for regu-
lar visits and weekly attention by healthcare pro-
fessionals to patient’s symptoms, as well as cost
effectiveness when compared with antimus-
carinics.4%:45:46 In addition, it must be noted that
there is no evidence for the use of PTNS in
men.%8

New neuromodulation targets including puden-
dal nerve and dorsal genital nerve (DGN) stimu-
lation have shown promise. Pudendal nerve
stimulation has a 42.8-63% overall reduction in
voiding symptoms, including those patients who
may have previously failed SNM.4” Although

DGN has been shown to have a 33-47% dry rate,
trial numbers remain small and therefore further
review is required.47:48

Augmentation cystoplasty

Augmentation cystoplasty remains a ‘last resort’
option for those patients with OAB refractory to
both medication and minimally invasive treat-
ment options. Advancements in surgical tech-
nique have seen laparoscopic and robotic
augmentation cystoplasty being performed with
minimal morbidity.4® Patients should be coun-
selled for the need to perform CIC post proce-
dure; however, it must be noted urinary retention
and the need for CIC is preferable for some
patients when compared with severe intractable
frequency, urgency and urgency incontinence. In
those unable or unwilling to perform CIC, uri-
nary diversion, in the form of an ileal conduit/
stoma, may be an option.’® Qutcomes remain
excellent with a continence rate of 93% in those
with OAB (compared with 78% in neuropathic
bladders). Long-term complications of augmen-
tation, including recurrent UTIs, bladder stone
and possible malignancy are well documented.>!
Long-term surveillance cystoscopy is controver-
sial. It has been suggested that in asymptomatic
patients, annual surveillance cystoscopy is not
required, with no evidence of malignancy in at
least the first 10 years after augmentation cysto-
plasty.>253 It remains relatively cost effective with
an average insurance re-imbursement estimated
at approximately US$25,041 over 5 years. In
comparison SNM is estimated to cost US$64,111
over 15 years (US$36,990 for rechargeable
devices).>* However, BOTOX is more cost effec-
tive but only over the first 5 years, costing
US$2946.83 per injection, as long as effects are
sustained to at least 5.1 months between
injections.>%55

Emerging therapies

Phosphodiesterase (PDE) 5 inhibitors are cur-
rently approved for the management of men with
lower urinary tract symptoms and erectile dys-
function, but not OAB.” In addition, daily low-
dose tadalafil has proved to be effective in women
with OAB, with a significant improvement in
symptoms scores and incontinence.’® More
recently, both PDE1 and PDES5 inhibitors have
demonstrated improvement in urodynamic
parameters, particularly bladder volume at first
desire and maximum detrusor pressure.>’
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Percutaneous radiofrequency neurotomy has
been demonstrated as feasible in patients with
neurogenic detrusor overactivity secondary to spi-
nal cord injury, with significant improvement in
patient symptoms scores.>® However, there is cur-
rently no evidence that transurethral radiofre-
quency improves patient-reported symptoms of
incontinence.>®

Conclusion

There is currently a plethora of treatment
options available for OAB. It is important for
both clinicians and patients to recognise OAB
as a syndrome with no cure and not a disease,
therefore the importance of patient education
on therapeutic options, including no treatment,
is critical. The vast majority of patients with
OAB will have persistence of symptoms, with
variable remission rates (3—40%). Those with
most severe UUI, high body mass index and
low physical activity are more likely to pro-
gress.®© OAB is a chronic condition and availa-
ble treatment options may improve, but not
cure symptoms, leading to dissatisfaction and
high rates of discontinuation of all available
therapies.?? When given the choice, most
patients appear to opt for minimally invasive
surgery (i.e. onabotA or SNM) with preopera-
tive preparation associated with improved
patient outcome.61-63
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