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The second part of this month’s special feature looks at the newer drug treatments for

urinary incontinence in detail, and presents clinical data in order to draw

comparisons on the relative efficacy of each

A comparison of newer drug treatments for

URINARY INCONTINENCE

Special Feature

Oxybutynin is often considered
to be the “gold standard” drug
in the treatment of patients
with an unstable bladder. It is

both clinically effective and cost-effective,
but its use is often limited by adverse effects.
However, it is still usual for this drug to be
the first-line treatment for this condition.

The newer drugs are often advertised as
more effective and better tolerated than
oxybutynin, but questions still remain over
which of these newer agents should be the
second-line drug of choice in patients
unable to tolerate the adverse effects of
oxybutynin.

PRINCIPLES OF TREATMENT

The principles of treatment take into
account the physiology of the bladder.

The wall of the bladder comprises circular
and longitudinal smooth muscle which is

called detrusor muscle. When the detrusor
muscle relaxes, urine is stored, and when it
contracts, micturition occurs. The bladder
can normally hold between 300ml and
600ml of urine.

The bladder has somatic, parasympathetic
and sympathetic innervation.The pudendal
nerve is the somatic component and inner-
vates the external urethral sphincter.
Parasympathetic nerve fibres innervate the
detrusor muscle, via cholinergic receptors,
and originate from the second, third and
fourth segments of the spinal cord. Parasym-
pathetic stimulation of the detrusor muscle
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results in contraction of the bladder, lead-
ing to micturition.

An unstable detrusor (or unstable blad-
der) is characterised by involuntary
contractions during the filling phase, while
the patient is attempting to inhibit mic-
turition, leading to a desire to void,
urgency or urge incontinence.

Various drugs are currently available for
the treatment of patients with an overac-
tive or unstable bladder. The majority are
antimuscarinic drugs and produce
inevitable unwanted effects which must be
balanced against the perceived benefits.
The usual adverse effects of antimuscarinic
drugs are dry mouth, constipation, difficul-
ty in visual accommodation and
somnolence.Therefore, these drugs should
be avoided in patients with obstructive
uropathy, bowel obstruction, ulcerative
colitis, narrow angle glaucoma or myasthe-
nia gravis.

Oxybutynin has been the most fre-
quently prescribed drug for urinary
incontinence. It has antimuscarinic, anti-
spasmodic and local anaesthetic properties,
although not all of these properties are
seen at therapeutic dose levels. Oxybu-
tynin has a relatively short half-life of two
to four hours and some patients find it use-
ful to cover specific events such as a night
out, rather than take the drug on a contin-
ual basis.

Other drugs which have been used
include: propantheline (a cholinergic
receptor antagonist), dicyclomine (which
has a musculotropic and antimuscarinic
effect on smooth muscles), flavoxate (a
papaverine-like antispasmodic and phos-
phodiesterase inhibitor) and imipramine (a
tricyclic antidepressant with anxiolytic and
anticholinergic properties).

Newer treatments which have been
introduced for the treatment of bladder
instability include tolterodine, propiverine
and trospium chloride. More recently,
long-acting formulations of tolterodine
and oxybutynin have been licensed which
claim to have advantages over the stan-
dard-release formulations.These drugs are
the ones which are discussed in more detail
in this article.The prescribing data for each
of these drugs are summarised in Table 1,
p70.

Oxybutynin Oxybutynin is a tertiary
amine with a high affinity for muscarinic
receptors in the bladder and salivary
glands. It has become the most established
antimuscarinic agent and is generally the
comparator against which newer treat-
ments are measured.1 Oxybutynin is an
effective drug but dose-related side effects
are commonly seen. Dry mouth occurs in
50-86 per cent of patients, with blurred
vision, dry eyes, nausea, constipation and
headache being other common side
effects.

Oxybutynin can be taken as a once-daily
controlled-release tablet containing 5mg or
10mg of oxybutynin hydrochloride in an
osmotically active bilayer. Pharmacokinetic
studies have shown that following the first
dose of controlled-release oxybutynin, plas-
ma concentrations rise for about six hours
after which they are maintained for up to 24
hours. At steady state, controlled-release
oxybutynin dosing maintains fairly constant
plasma concentrations over the 24-hour
dosing interval.2

The main clinical trials undertaken with
controlled-release oxybutynin are presented
in Table 2, pp 72—74.

Interactions Interactions can occur with
other anticholinergic agents.Care with phe-
nothiazines, amantadine, L-dopa and
tricyclic antidepressants should also be
taken.

Propiverine Propiverine hydrochloride is a
bladder spasmolytic agent that has both anti-
cholinergic and calcium antagonistic
properties.The manufacturers claim that this
dual action results in stronger inhibition of
detrusor contractions than is observed with
agents showing either anticholinergic effects
or calcium antagonism alone.3

Table 2 presents the clinical trial data for
propiverine.

Interactions Interactions include an
increased effect with tricyclic antidepres-
sants, tranquillisers, anticholinergics,
amantadine, neuroleptics and beta-
sympathomimetics.

Tolterodine Tolterodine is a potent, com-
petitive, specific muscarinic receptor
antagonist that has been specifically devel-
oped for the treatment of patients with an
overactive bladder. Both tolterodine and its
major active 5-hydroxymethyl metabolite
exhibit selectivity for muscarinic receptor
types found in the bladder over those found
in salivary glands.This selectivity should lead
to tolterodine causing fewer adverse effects
than non-selective antimuscarinic agents.4

Table 2 presents data on some of the more
recent clinical trials undertaken with
tolterodine.

A prolonged-release formulation of
tolterodine was recently introduced. This
drug is released over a 24-hour period, pro-
ducing flatter serum concentration-time
profiles than the immediate release formula-
tion. In this way, the peak concentrations
which may be associated with adverse effects
are lower, and the antimuscarinic effects of
the drug are maintained for a full 24-hour
period.

Table 2 presents data on the one major
clinical study of this formulation to date,
comparing it with immediate release
tolterodine in over 1,500 patients with an
overactive bladder.

Interactions Interactions include an
increased effect with other anticholinergic
agents and a decreased effect with mus-
carinic cholinergic receptor agonists.

Tolterodine may antagonise the gastroin-
testinal effects of metoclopramide and
domperidone.

Trospium chloride Trospium chloride is
an anticholinergic drug which binds specifi-
cally to muscarinic receptors. Trospium
chloride appears to have higher specificity
for muscarinic receptors in the bladder, but
its actions in vivo may be partly explained by
a local effect since 80 per cent of the drug is
excreted unchanged in the urine and there-
fore high concentrations are seen in the
bladder.5

Due to its hydrophilic nature, and in con-
trast to tertiary amines such as oxybutynin
and tolterodine, central anticholinergic
effects of trospium chloride cannot be
detected since the drug hardly passes
through the blood-brain barrier.

Table 2 presents clinical trial data for tro-
spium chloride.

Interactions Interactions include an
increased effect with other anticholinergic
agents and beta-agonists.

Trospium chloride may antagonise the
gastrointestinal effects of metoclopramide
and domperidone.

Cholestyramine and cholestipol may
reduce the absorption of trospium chloride.

TRIAL SUMMARY
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The following points summarise the data
presented in Table 2.

● The extended-release preparation of
oxybutynin has shown similar efficacy
to, and better tolerability than, immedi-
ate- release oxybutynin. The OBJECT
study 6 suggests it may be more effective
than tolterodine. The incidence of
adverse events seen with extended-
release oxybutynin and tolterodine is
similar and both cause fewer adverse
effects than immediate-release oxybu-
tynin

● Recent studies of tolterodine show it to
be more effective than placebo and as
effective as oxybutynin but with fewer
adverse effects. Extended-release
tolterodine appears to be more effective,
and cause fewer adverse effects than the
immediate-release formulation of
tolterodine

● Studies with propiverine show it to be
more effective than placebo and as effec-
tive as immediate-release oxybutynin.
The incidence and severity of dry
mouth is lower with propiverine than
with oxybutynin

● Trial evidence for trospium chloride
shows it to be similar in efficacy to oxy-
butynin and tolterodine. It is better
tolerated than standard-release oxybu-
tynin and has a similar tolerability to
tolterodine

CONCLUSION

Oxybutynin is an established and effec-
tive first-line drug for the treatment of

patients with an unstable bladder, and is the
most cost-effective. However, its use is often
limited by its adverse effects. In patients who
cannot tolerate the adverse effects, a second-
line agent may be considered. None of the
second-line agents described in this article
has been shown directly to have better effi-
cacy than oxybutynin.

There appear to be advantages with the
long-acting formulations of oxybutynin and
tolterodine. These possibly include
improved compliance with treatment, and
reduced risk of adverse effects due to a flat-
ter time-concentration profile.At the lower
end of the dose range, modified-release
oxybutynin is more cost-effective than pro-
longed-release tolterodine, but becomes
more expensive where higher doses are
required.

The place of immediate-release toltero-
dine in treatment is now unclear
considering the efficacy and cost advantages
of the long-acting alternative.

Propiverine and trospium chloride have
both been shown to be as effective as oxybu-
tynin but cause fewer adverse effects. They

can be considered as alternatives for second
line treatment, but comparative trials against
the long-acting formulations of oxybutynin
and tolterodine would be helpful in deciding
their place in treatment.

There are no clear cut differences in effica-
cy between the second-line drugs described
in this article, and therefore tolerability and
cost should be the main considerations when
making formulary decisions or prescribing
for individual patients.


