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Wicked Leaks

Are claims for newer
drugs for overactive
bladder warranted?

but I also block
various glands and
certain brain receptors

wo previous Therapeutics Letters on drugs for
T
overactive bladder (OAB) concluded that the
antimuscarinic drugs (oxybutynin, tolterodine, darifenacin, solifenacin and trospium) had limited short-term
potential symptomatic benefit (NNT = 7) and significant risk of adverse effects (NNH = 5).1,2 This Letter
compares drugs to one another, including newer drugs
introduced since 2007, when our most recent Letter on
this topic was published.2

Background
OAB refers to symptoms of urinary urgency, with or
without incontinence or increased micturition frequency.3,4 This definition, standardized in 2002, shifted the
emphasis from incontinence to urgency (the sudden
strong urge to urinate) and widened the population to
which these drugs were marketed. An independent population-based study in Finland (n=3727; age 18-79)
reported an age-standardized OAB prevalence of 9.3%
of women and 6.5% of men. However, if only those
with incontinence are included, the prevalence drops to
2.4% of women and 0.7% of men.5
Treatment goals are to reduce distressing symptoms
and improve quality of life. Reduction of incontinence
is a key aim as it can affect quality of life more than
urgency or frequency.6 Non-drug treatments should be
tried first as patients may benefit from lifestyle changes
or bladder training, without any adverse effect.2,7-9
Antimuscarinics competitively block muscarinic
cholinergic (acetylcholine) receptors. No drug is entirely selective for the muscarinic receptor types in the
bladder, which are also distributed elsewhere in the
body. All drugs exert dose-limiting anticholinergic
adverse effects at these and other muscarinic receptor
types. Drugs in this class can be broadly divided into
short-acting, immediate-release (IR) and longer-acting
or extended-release (ER) formulations.
Antimuscarinic Drug Class Review
We conducted a systematic review of direct comparator
randomized controlled trials (RCTs) of antimuscarinic
drugs in OAB, using Cochrane review methods. For
infrequent harms, including cognitive effects in the
elderly, we also reviewed RCTs in people without
OAB, placebo-controlled RCTs, and non-randomized

dementia
dry mouth
constipation

studies. Outcomes were considered in a hierarchy
based on importance to the patient: mortality,
serious adverse events including cognitive
impairment and urinary retention, quality of life,
patient-reported improvement, withdrawals due
to adverse effects, urgency incontinence, nocturia,
and anticholinergic effects such as dry mouth,
constipation or blurred vision.
Results: We identified two recent systematic
reviews6,10 and 35 direct, active comparator RCTs
in patients with OAB, mostly of ≤12 weeks duration. Most (22 RCTs) compared oxybutynin IR
with other formulations of oxybutynin, tolterodine (IR or ER), darifenacin, solifenacin or trospium IR.
Efficacy differences were small and of doubtful
clinical relevance. For example, condition-specific
quality of life did not differ or differences were
below the threshold for clinical relevance, and
incontinence episodes did not differ, or differed
by 0.2-0.6 episodes/day. Differences between
drugs in pharmacokinetics, metabolism, drugdrug interactions, bladder selectivity, and propensity to cross the blood brain barrier were not
reflected in clinically meaningful differences.
Adverse event reporting was often inadequate and
trials were under-powered to analyse serious
adverse events. In general, ER formulations led to
less dry mouth than IR, and the highest observed
rates were with oxybutynin IR. However, many
trials used higher doses of oxybutynin IR than of
comparators.
The trials shared many methodological shortcomings, including non-equivalent dose comparisons,
poor harms ascertainment, selective outcome
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reporting, poor methods reporting, and publication
bias. Reported outcomes often failed to reflect the
full patient experience.

Are 3 recently approved drugs for
OAB better than older drugs?
Fesoterodine fumarate (Toviaz ®)
Fesoterodine is closely related to tolterodine as it is
hydrolyzed after absorption to tolterodine’s active
metabolite.11 Three head-to-head RCTs compared
fesoterodine with tolterodine ER.12-14 In one trial,
fesoterodine 4 mg/day (n=272) and tolterodine ER
4 mg/day (n=290) did not differ.12 In the three trials
comparing fesoterodine 8 mg/day (n=1927) with
tolterodine ER 4 mg/day (n=1947), 7% more
patients on fesoterodine reported improvement or
‘cure’ on a 3-day bladder diary. Patients experienced
~ 1 fewer urgency incontinence episode per 4 days,
1 fewer urgency episode per 3 days, and 1 fewer nocturia episode per 11 days. These modest differences
failed to outweigh the increased harm: 10% more
patients on fesoterodine had adverse events, 2%
more withdrew due to adverse effects and 1% more
had serious adverse events. This is consistent with a
stronger anticholinergic effect from fesoterodine
8 mg/day vs. tolterodine ER 4 mg/day (e.g., nonequivalent doses).
Oxybutynin chloride gel (Gelnique®)
Topical oxybutynin formulations avoid first pass
metabolism in the intestine and liver and reduce peak
plasma concentrations of oxybutynin and its active
metabolite N-desethyloxybutynin, hypothesized to
be associated with dry mouth.15 However, there are
no comparative trials of benefits or harm of oxybutynin gel vs. alternatives in patients with OAB. As
with other transdermal formulations, the gel’s
adverse effects include application site reactions.16

Mirabegron (Myrbetriq™)
Mirabegron is a recently approved, relatively selective ß3-adrenoceptor agonist.17 Stimulation of the
ß3-adrenoceptor relaxes the bladder smooth muscle
during the storage phase, increasing bladder capacity.17 Dose-dependent increases in blood pressure,
heart rate and QT prolongation with higher doses led
to a recommended usual dose of 25 mg/day in
Canada.18 Effectiveness vs. placebo is similar to
antimuscarinic drugs.18
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The draft of this Therapeutics Letter was submitted
for review to 60 experts and primary care physicians
in order to correct any inaccuracies and to ensure that
the information is concise and relevant to clinicians.

Five RCTs comparing mirabegron (mostly 50 mg/day)
with solifenacin or tolterodine ER showed no significant
differences.19-24 In one RCT, tolterodine ER reduced
incontinence slightly more than mirabegron.18,25 In another RCT, mirabegron did slightly worse than solifenacin
(failure to demonstrate ‘non-inferiority’).26
Rates of serious adverse events, total adverse events, and
withdrawals due to adverse events were similar for
mirabegron and tolterodine or solifenacin.18 Mirabegron
led to less dry mouth but not to fewer adverse events in
total.

Antimuscarinic drugs and cognition
Most direct comparator RCTs did not actively assess cognition and were under-powered for infrequent serious
cognitive adverse events; one poor-quality RCT showed
no difference in cognition between oxybutynin IR and
oxybutynin ER.27
An additional 15 RCTs assessed cognitive effects, mainly
in healthy volunteers and/or vs. placebo. Assessed outcomes included recall on computerized cognitive tests
and Mini Mental Status Evaluation. None of the RCTs
allowed a conclusion of different cognitive effects with
any specific antimuscarinic vs. another. No RCT assessed
cognition with chronic use of antimuscarinic drugs.
A recently published, population-based cohort study in
people ≥ age 65 (n=3434, mean follow-up 7.8 years)
assessed risk of new onset dementia following long-term
cumulative exposure to anticholinergic drugs (10% OAB
drugs).28 Exposure equivalent to oxybutynin 5 mg daily
for >3 years was associated with an increased risk of
dementia compared with no exposure: adjusted hazard
ratio (HR) 1.54 (95% CI 1.21 to 1.96). These findings are
consistent with two shorter-term cohort studies 29,30 and a
recent systematic review.31

Conclusions

• All drugs for overactive bladder have limited short-term
potential benefit and appreciable risk of adverse effects.
• There is insufficient evidence that benefits of long-term
treatment outweigh harm for any overactive bladder
drug.
• Claims of superiority for any antimuscarinic drug
(including fesoterodine and oxybutynin chloride gel)
over the others are not warranted due to methodological
shortcomings of available RCTs.
• Mirabegron is a poor alternative due to its lack of an
efficacy advantage and cardiac risks.
• Recent observational studies suggest that all longterm anticholinergic drugs increase risk of dementia.
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