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Abstract Mixed urinary incontinence (MUI) is a symptomatic diagnosis. It is defined by

the International Continence Society as the complaint of involuntary leakage
associated with urgency and also with exertion, effort, sneezing and coughing. A
search of medical databases revealed that only a small number of limited studies
that assess the prevalence, epidemiology and treatment of MUI have been con-
ducted. Most studies have looked separately at either stress urinary incontinence
or urgency urinary incontinence. Thus, management of MUI involves a combina-
tion of treatments for both stress and urgency incontinence, but should concentrate
initially on the most bothersome and/or predominant symptom. Initial manage-
ment includes an accurate history and examination, which is supplemented by a
bladder diary and quality-of-life questionnaire. Once a preliminary diagnosis is
established, first-line therapy includes patient education and lifestyle interven-
tions, such as weight loss. This is supplemented by pelvic floor muscle training
and bladder training, which help with both components of MUIL Oral
pharmacotherapy often acts synergistically with the previous treatments; howev-
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er, only very few randomised, placebo-controlled trials have looked at the effects
of pharmacotherapy on MUI. The two main classes of drugs are the antimuscarin-
ics, which are effective in urgency incontinence, and the serotonin-norepinephrine
re-uptake inhibitors, which are effective in stress incontinence. Combination of
these two drug classes is a feasible option but has not been tested in any trials to
date. Should these treatments fail, then patients should be referred for cystometry
to confirm the diagnosis. Treatment options available following urodynamics
include invasive minor and major surgical procedures, which either treat the stress
or urgency component of MUI but not both. Surgical procedures carry the risk of
infection, haemorrhage and failure.

1. Definition

In 2002, the International Continence Society
(ICS) published their standardisation report for low-
er urinary tract symptoms (LUTS) terminology.!!
Urinary incontinence was defined as “the complaint
of any involuntary leakage of urine”, with three
main types being identified. Urge urinary inconti-
nence, part of the overactive bladder syndrome
(OAB), was defined as the complaint of involuntary
leakage accompanied or immediately preceded by
urgency. It is also known as ‘wet’ overactive bladder
(OAB wet). Urge urinary incontinence will be re-
placed by the term ‘urgency urinary incontinence
(UUI)’ in the new ICS standardisation report, which
is expected to be published in the near future. Stress
urinary incontinence (SUI) is the complaint of invol-
untary leakage on effort or exertion, or on sneezing
or coughing. Mixed urinary incontinence (MUI) is
the complaint of involuntary leakage associated
with urgency and also with exertion, effort, sneezing
and coughing. Thus, MUI is a combination of UUI
and SUL These definitions are all based on sympto-
matic diagnoses rather than urodynamic diagnoses.

If UUI is demonstrated on urodynamics associat-
ed with detrusor overactivity (DO) then it is termed
detrusor overactivity incontinence (DOI). If SUI is
demonstrated on urodynamics it is termed urody-
namic stress incontinence (USI), which replaces the
older term of genuine stress incontinence. The exis-
tence of USI and DOI, or USI and DO but no DOI,
has also been defined in some literature as MUI, but
in fact it is mixed urodynamic incontinence, which
is not an ICS definition.

Since MUI is a mixture of both SUI and UUI, it
can probably be subdivided into stress-predominant
MUI, urgency-predominant MUI or balanced MUI.
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However, to date, there are no data that look at the
separate prevalence of MUI with SUI or UUI pre-
dominance.

2. Prevalence and Incidence

The prevalence of MUI is difficult to quantify
and ranges between 11% and 61% with a median of
29%.121 This is because of the different definitions,
population samples, age ranges and questionnaires
used. Some studies suggest that SUI is the most
prevalent, followed by MUI and then UUI. Others
suggest that the prevalence of SUI, UUI and MUI is
approximately one-third each. In the National Over-
active Bladder Evaluation (NOBLE) programme,
2735 women were recruited. Of these, 34.4% had
MUI, 33.8% had SUI and 31.8% had UUL It was
estimated that 17 million women in the USA have
urinary incontinence of all types.®! The prevalence
of MUI and UUI tend to increase with age, while
that of SUI tends to decrease with age.! In one
series of women attending a urodynamics tertiary
referral centre, 87% of women who were ‘OAB wet’
had symptoms of SUI, with 52% having USLP!

Studies on the incidence of MUI are very scarce,
as it depends on the study population, and more
trials are encouraged on the incidence of MUI.

3. Aetiology

When discussing the aetiology of MUI, it is im-
portant to look at the pathophysiology of both UUI
and SUI separately because the pathophysiology of
MUI is poorly understood and is probably a combi-
nation of both UUI and SUL

UUI is mainly caused by DO, defined as involun-
tary detrusor contractions during bladder filling
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when performing urodynamics. During the bladder-
filling phase, which is when OAB symptoms occur,
there is continuous and increasing afferent activity
from the bladder.

The myogenic theory!® suggests that changes in
the smooth muscle leading to increased excitability
and coupling between cells are a prerequisite for
involuntary detrusor contractions. This can happen
with ageing. The neurogenic theory!”! suggests that
damage to the nerves in the brain and spinal cord can
result in changes that trigger DO, as can occur in
suprapontine lesions, such as stroke and Parkinson’s
disease, where there is a loss of inhibition of the
micturition reflex leading to neurogenic DO.

SUI occurs because of sphincteric incompetence
as a result urethral weakness and/or bladder-neck
hypermobility secondary to congenital anomalies,
childbirth resulting in pelvic floor weakness and
postmenopausal involution of the urethra.®! For
continence to be maintained, there needs to be a
functioning intra-urethral striated sphincter, con-
trolled by pudendal innervation, a well vascularised
urethral mucosa and submucosa, a properly aligned
and functioning intrinsic urethral smooth muscle,
and intact vaginal wall support. Failure of any of
these can potentially result in SUI.

Vaginal delivery can result in damage to the
continence mechanism by direct injury to the levator
pelvic floor muscles and/or damage to the motor
innervation. Pudendal nerve damage seems to be an
important factor in the development of SUI, and
damage to it from direct crushing or traction can
result from multiparity, forceps delivery, increased
duration of the second stage of labour, third-degree
perineal tear and high birth weight.)

There is some evidence that afferent nerve activi-
ty from the pelvic floor and urethra is involved in
detrusor inhibition during bladder filling, and there-
fore suggesting that SUI secondary to pelvic floor
deficiency can result in DO due to decreased affer-
ent nerve activity.['"!

4. Economic Costs and Quallity of Life

To date, no studies have identified costs of urina-
ry incontinence by type. Costs include routine care
costs, such as laundry, pads and medications, loss of
productivity and the cost of consequences such as
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urinary tract infections, falls and fractures. In one
study, it was found that patients with MUI can have
a 3-fold higher risk of falling than patients without
MUI, while SUI and UUI were not significantly
associated with falls.!'"! The costs associated with
urinary incontinence are borne by society, which
includes the patient and family, the government and
the health providers.

In the US, the direct healthcare costs for urinary
incontinence (all types) in 1995 were estimated to be
$US16.3 billion per year.!"?! This rose to $US19.5
billion in 2000, with $US14.2 billion being borne by
community residents and $US5.3 billion by institu-
tional residents.!3!

In the UK, the direct costs of clinically signifi-
cant storage symptoms in 2000, borne by the health
service, were estimated to be £536 million (£233
million for women), and those borne by individuals
to be £207 million (£178 million for women). The
intangible costs borne by individuals were estimated
to be £669 million (£368 million for women). This
gives a total annual cost of £1.41 billion, amounting
to about 1.1% of the National Health Service expen-
diture. !4

There are many studies that assess the effects of
SUI and UUI on quality of life (QoL) separately, but
very few that assess the effects of MUI on QoL.
Urgency is one of the most bothersome lower urina-
ry tract symptoms, and thus, patients with UUI and
MUI have worse quality of life than those with only
SULUS In a recent study, MUI had the highest
impact on quality of life, with UUI and SUI having
lower but similar impacts.!'®) There is also an in-
crease in symptoms of depression and anxiety in
patients with urinary incontinence, as well as degra-
dation in generic quality of life, especially physical,
social and emotional functioning. People who have
urinary incontinence restrict their exercise, are em-
barrassed to go out and may become home-bound.
Incontinence can also affect relationships, since
some women may leak urine during the different
stages of intercourse.'”!

5. History, Examination and
Basic Assessment

Initial assessment (figure 1) of patients with MUI
should include a detailed and accurate history and
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Initial management of urinary incontinence in women

. Incontinence Incontinence Incontinence
H'Z‘:;Z’:g: ep:‘tto m on physical with mixed with urgency/ Complicated incontinence
activity symptoms frequency. * recurrent incontinence
e incontinence associated with:
- pain
¢ General assessment - haematuria
e Urinary symptom assessment (including frequency-volume - recurrent infection
chart and questionnaire) -
" . . - voiding symptoms
T * Assess quality of life and desire for treatment : pelvicgi]rrgdiaai -
Clinical o Physical examination: abdominal and pelvic - radical elvic surge
assessment e Cough test to demonstrate stress incontinence if appropriate f d fistul gery
o Urinalysis + urine culture — if infected, treat and reassess > SRl iTELE
if appropriate
* Assess voluntary pelvic floor muscle contraction
o Assess post-void residual urine
]
Stress incontinence Mixed Urge incontinence
Presumed presumed due to incontinence presumed due to
diagnosis sphincter detrusor overactivity -
incompetence l If other abnormality found,
- ; e.g:
|Treat predominant problem f|rst| « significant post-void
residual urine
) significant pelvic organ
Treatment o Assess estrogen status and treat as appropriate ¢ p?olapse P 9
o Lifestyle interventions « pelvic mass

o Pelvic floor muscle training, bladder retraining

v

o Other physical therapies
* Devices

Dual serotonin and norepine-|
phrine reuptake inhibitors?

Antimuscarinics

Specialised management

Fig. 1. International Consultation on Incontinence algorithm for initial management of female incontinence (reproduced from Abrams et

al.,["® with permission). 1. Subject to local regulatory approval.

examination. The history should include inquiry
about storage and voiding symptoms. Storage symp-
toms include frequency, urgency, UUI, SUI, noc-
turia, bladder sensation and pain. Voiding symp-
toms include hesitancy, slow stream, interrupted
stream, straining and terminal dribbling. The num-
ber and type of pads used per day, if any, should also
be documented. An important part of the history that
is often missed is the relationship of leakage to
intercourse and whether it is at penetration or or-
gasm.

The following questions should be asked:

e Do you leak when you cough, sneeze, laugh,
bend or lift heavy objects, etc.?

e Do you leak when you have urgency?

© 2006 Adis Data Information BV. All rights reserved.

These two questions will help in the diagnosis of
SUIL UUI or MUL. If the answer to both questions is
‘yes’, then the patient probably has MUI. If the
answer to the first question is ‘yes’ and to the second
is ‘no’, the patient probably has SUI. Finally, if the
answer to the first question is ‘no’ and to the second
is ‘yes’, then the patient probably has UUI. A prob-
lem arises in those patients who have an urgency
episode and trigger a DO wave when coughing or
changing position, and therefore have difficulty in
differentiating between UUI and SUI. A two-item
stress/urgency incontinence questionnaire (S/UIQ),
which is based on questions similar to those above
but asks patients to recall the number of SUI and
UUI episodes experienced during the preceding
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week, has recently been validated and can be used as
a useful screening tool.["”!

It is important to inquire about the patient’s
gynaecological and obstetric history, including the
number and mode of deliveries, any episiotomies,
tears and prolonged labour. The doctor also needs to
ask about bowel function and, in particular, faecal
incontinence. Previous surgical and gynaecological
operations are also important, especially procedures
that may have required bladder instrumentation or
caused denervation to the pelvic floor.

Medications, including diuretics and o-adre-
noceptor antagonists, can cause increased frequency
and incontinence, respectively, and it is important to
know if the patients are taking them. "

The type and amount of fluid that patients drink
can have an effect on frequency and urgency, espe-
cially caffeinated drinks. It should be remembered
that water-containing foods, such as fruits and vege-
tables, also add to the fluid load. Smoking has also
been associated with urinary incontinence, partly as
a result of chronic coughing and partly because of
possible interference with collagen synthesis.[?!2?]

It is also worth inquiring about family history, as
there is some evidence that genetics can play a role
in both UUI and SUL[?!

Examination of women with MUI should start
with a measurement of height and weight to calcu-
late the body mass index, since there is an associa-
tion between obesity and SUL**! Following that, an
abdominal examination should be performed to look
for any scars and masses; then a neurological exami-
nation of the lower limbs is required to look for
evidence of neurological disease; finally, a vaginal
and rectal examination should be carried out. During
rectal examination, assessment of the anal tone,
sensation, reflex and squeeze should be performed.

Vaginal examination should include assessment
of estrogen status and pelvic squeeze, and should
also look for atrophic vaginitis, pelvic organ pro-
lapse (POP) and leakage during coughing or strain-
ing. POP is diagnosed using a Sim’s speculum with
the patient lying in the left lateral position and then
asking the patient to bear down. Quantification of
POP can be assessed using the International Conti-
nence Society pelvic organ prolapse quantification
(ICS POP-Q) test.[?’! In simple terms, three types of
POP are identified: anterior vaginal wall, posterior
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vaginal wall and apex of the vagina or vault pro-
lapse. The hymen is used as a reference point to
define the degree of prolapse, and six specific vagi-
nal sites are measured in centimetres from that refer-
ence point (figure 2), giving four degrees of pro-
lapse.

Following the history and examination, the basic
assessment should include urinalysis (dipsticks are
adequate for initial assessment) to look for infection
(leukocytes and nitrites), blood and glucose. This
should be followed by a flow rate and post-void
residual volume measurements using either a blad-
der scanner or ‘in/out’ catheterisation.

To assess lower urinary tract symptoms more
accurately, patients should fill out a frequency/vol-
ume chart for at least 4 days.?”l A disease-specific
QoL questionnaire, for example International Con-
sultation on Incontinence Modular Questionnaire —
urinary incontinence short form (ICIQ-UI SF),1?8
should be filled out to assess the impact of MUL
Both these are important in the initial assessment of
patients and also in assessing the effects of treat-
ment. It is sometimes useful to quantify objectively
the amount of urine lost by means of pad testing,
although it is not diagnostic of the type of inconti-
nence.?”]

Imaging of the lower urinary tract by ultrasound
or abdominal radiographs is only recommended in
patients whose initial evaluation or urinary symp-
toms suggest a lower urinary tract or pelvic patholo-

Fig. 2. Six sites (points Aa, Ba, C, D, Bp, and Ap), genital hiatus
(gh), perineal body (pb), and total vaginal length (tvl), used for
pelvic organ support quantification in the International Continence
Society pelvic organ prolapse quantification (POP-Q) test (repro-
duced from Abrams et al.,?8! with permission).
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gy. Similarly, cystoscopy is only recommended in
patients whose initial evaluation suggests other
pathologies such as ‘dipstick’ haematuria, raising
the possibility of bladder cancer, or when patients
suffer with pain or discomfort, suggesting the possi-
bility of an intravesical lesion.['8)

6. Treatment

Once assessment, as described in section 5, has
been completed, a preliminary symptomatic diagno-
sis of MUI can be made. Treatment of MUI is more
difficult and complicated because of the existence of
both UUI and SUI. These two pathologies and their
different treatments should be emphasised and ex-
plained to the patient so their expectations are realis-
tic. Time should be spent with the patient to explain
that initial treatment will be aimed at the most
bothersome and/or predominant symptom, and that
one treatment may not cure both pathologies and
combination treatment modalities may therefore be
required. Treatment is initiated, assuming the pa-
tient’s willingness, for the most bothersome symp-
tom, i.e. either the UUI component or SUI compo-
nent of MUI. The most bothersome symptom is
usually also the most predominant one, but if they
are not the same, then a joint decision between the
treating doctor and the patient should be made as to
which one should be treated first.

The principles of treatment for both UUI and SUI
are aimed at alleviating symptoms and improving
quality of life. Medical databases including MED-
LINE, EMBASE and Science Direct were searched
for treatment options for MUI, which can be divided
into five treatment modalities:

1. lifestyle interventions;

2. pelvic floor muscle training (PFMT);
3. bladder training;

4. oral pharmacotherapy;

5. interventional/invasive therapy.

6.1 Lifestyle Interventions

Lifestyle interventions involving bodyweight,
exercise, diet and smoking are often recommended
by doctors for the treatment of urinary incontinence.

Weight loss is often recommended for women
who have SUI, since obesity is an independent risk
factor for SUL. However, there is only level 2 evi-
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dence that weight loss in morbidly obese women
decreases SUI, and scant level 1 evidence that mod-
erately obese women who lose weight have less SUI
than those who do not.*® However, there is also
some evidence that weight loss is effective in
UuLBy

Incontinence is often more exaggerated in some
women while exercising, and thus, they may be
advised not to exercise in order to stop the leakage.
However, there is only level 2-3 evidence to suggest
that active women or those involved in heavy lifting
are more likely to have SUI than inactive women.
There are no trials looking at whether stopping
exercise reduces incontinence. On the contrary, ex-
ercising may play a role in strengthening the pelvic
floor muscles and may be encouraged.??!

Manipulation of fluid input to restrict carbonated
and caffeine-containing drinks, and limiting fluid
input to about 1.5-2.0L in 24 hours are also part of
lifestyle interventions. The evidence regarding the
effect of caffeine on UUI is conflicting with level
2-3 evidence that caffeine intake is associated with
UUI, and scant level 1 evidence that decreasing
caffeine improves UUI. In a randomised, controlled,
crossover trial of 69 women with either USI or DO,
it was shown that decreasing fluid intake reduced
urinary incontinence episodes in both groups, while
the reduction of caffeine had no effect.[**! There also
seems to be a reduced risk of UUI with higher
consumption of vegetables, bread, chicken, Vitamin
D, protein and potassium.B343!

The effect of smoking on urinary incontinence is
conflicting. It seems to increase the risk of severe
urinary incontinence, but there are no data available
as to whether stopping smoking reduces urinary
incontinence. On the one hand, smokers are more
likely to have violent coughing and, therefore, more
likely to increase their abdominal pressures causing
SUI, while on the other hand, they seem to have
stronger urethral sphincters.*” Nicotine also seems
to produce phasic contractions of the detrusor in
vitro and has been implicated in OAB.36-37)

Other lifestyle interventions that have been tried
include avoiding constipation, since straining may
be a risk factor for POP and SUI. Also crossing the
legs and bending forwards may decrease SUI. How-
ever, there are no trials available to suggest that
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reducing constipation or changing posture decrease
SUL

The evidence for lifestyle interventions in the
treatment of MUI is not as good as that for other
forms of treatment, and implementation of these
interventions requires stamina and dedication be-
cause the results may take longer to achieve. How-
ever, such changes are generally cheap and easy to
implement. Lifestyle interventions are often com-
bined with bladder training and pelvic floor exer-
cises.

6.2 Pelvic Floor Muscle Training

PFMT involves voluntary contraction by tighten-
ing and squeezing the pelvic floor muscles to pre-
vent leakage. Different mechanisms may be in-
volved by which PEMT prevents SUI. A well timed
strong and fast pelvic floor contraction can prevent
SUI by squeezing the urethra and increasing the
intra-urethral pressure above the intra-abdominal
pressure as well as possibly preventing urethral de-
scent and pushing the urethra against the back of the
symphysis pubis. 38

Patients with UUI are taught to tighten the pelvic
floor when they get an involuntary detrusor contrac-
tion and in situations that can result in urgency, for
example when UUI results from a change in posture,
such as sitting up from lying down or standing up
from a sitting position.

Many different training programmes have been
proposed for PFMT and are easily available online
or in print from continence foundations. They all
seem to be more effective than placebo in the treat-
ment of both SUI and UUI, and thus MUI, but it
should be remembered that an intensive and well
supervised programme, within service constraints,
provides better results than a simple unsupervised
programme.340  Unfortunately, well supervised
programmes are not available in all healthcare sys-
tems, and are mainly available in Scandinavian
countries; thus, providing written instructions and
regular follow-up with patient motivation is proba-
bly a good alternative and may achieve good results
in some patients.
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6.3 Bladder Training

Bladder training involves a scheduled voiding
program with gradual increase of voiding intervals.
It aims to regain bladder control by suppressing
involuntary detrusor contractions, possibly through
increased feedback inhibition and modulation of
afferent sensory impulses, thereby increasing the
voided volumes and the time interval between voids,
and thus improving the voiding pattern by reducing
frequency and incontinence episodes. The patients
are taught to void regularly every hour on the hour
and then asked to increase the duration between
voids by 15-30 minutes each week until they feel
comfortable with their urinary frequency. Bladder
training can be supplemented by relaxation and dis-
traction techniques. 142!

There does not seem to be a difference in out-
come between patients treated with PEMT or blad-
der training.*3) However, combining both treat-
ments is more effective in the short term than PEMT
alone. From a statistical point of view, this combina-
tion benefit may not be sustainable in the long term.
However, from the patient’s perspective, there also
seems to be an improvement in the long term. 38

Both biofeedback (technique by which informa-
tion about a normally unconscious physiological
process is presented to the patient and/or the thera-
pist as a visual, auditory or tactile signal) and/or
electrical stimulation (application of electrical cur-
rent to stimulate the pelvic viscera or their nerve
supply) have been used in the treatment of urinary
incontinence. However, they do not seem to provide
any additional post-treatment benefits compared
with PEMT or bladder training alone.[**+1 However,
these methods can be used as adjuncts in patients
who are unable to locate their pelvic floor muscles
and are unable to contract them voluntarily.

Since PFMT and bladder training are cheap, easy
and effective with no adverse effects, they should be
used as first-line therapy in the treatment of MUIL
However, these treatments need resilience and dedi-
cation from both patients and the person treating
them, since their therapeutic effects are not immedi-
ately apparent. It is advisable to use bladder diaries
and QoL questionnaires in the assessment of treat-
ment effects in patients treated with PFMT and
bladder training.
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If there is no improvement in the patient’s per-
ceived symptoms after 1-3 months of treatment,
assuming patient compliance, then the patient
should be re-evaluated and oral pharmacotherapy
considered.

6.4 Oral Pharmacotherapy

Oral pharmacotherapy for the treatment of MUI
produces a dilemma for the treating clinician. Most
pharmacological drug trials have looked at either
SUI or UUI separately with very few trials looking
at MUI specifically; this makes it difficult to apply
evidence-based medicine to the treatment of MUIL.

Pharmacological treatment of SUI aims to in-
crease urethral closure pressure by increasing ure-
thral smooth and striated muscle tone. Treatment of
UUIL on the other hand, aims to reduce detrusor
contraction and increase bladder capacity. Many
drugs have been tried but have been limited by their
adverse effects, limited efficacy and availability of
randomised, controlled trials. The basis for use of
these drugs includes the presence of different types
of receptors in the human bladder and urethra. The
receptors in the bladder include Bi, 2 and B3-adre-
noceptors and muscarinic receptors, while in the
urethra, the receptors include o- and [-adre-
noceptors. Estrogen receptors are present in both the
bladder and urethra, and seem to play an important
yet unidentified role in the continence mechanism.
Serotonergic receptors, in Onuf’s nucleus, also ap-
pear to play a role.

6.4.1 a.-Adrenoceptor Agonists

o-Adrenoceptor agonists such as ephedrine,
norephedrine (level 3 evidence), midodrine (level 2
evidence) and methoxamine (level 2 evidence) have
been used in the treatment of SUIL These drugs have
been limited by their adverse effects, including in-
creased blood pressure, headache, tremor and sleep
disturbances.*! Midodrine has only been licensed
in Finland for the treatment of SULM7!

6.4.2 B-Adrenoceptor Antagonists

B-Adrenoceptor antagonists, such as propranolol,
produce their effects by blocking [-adrenoceptors
and enhancing the effects of norepinephrine
(noradrenaline) on «-adrenoceptors. These drugs
are also limited by their cardiac and pulmonary
adverse effects.
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6.4.3 B2-Adrenoceptor Agonists

B2-adrenoceptor agonists, such as clenbuterol,
can increase urethral closure pressure by increasing
the contractility of fast-contracting striated muscle
fibres through potentiation of acetylcholine at the
neuromuscular junction. It was initially developed
as a bronchodilator. Clenbuterol was statistically
significantly better than placebo in reducing pad
weight and frequency of incontinence episodes, and
in increasing maximum urethral closure pressure
during urodynamics. It has a level 2 evidence for its
effects but has only been approved in Japan for
treatment of SUL“8 Its adverse effects include trem-
or, headache and tachycardia. B2-Adrenoceptors ag-
onists also have a relaxing effect on the smooth
detrusor muscle during bladder filling. In a double-
blind study, clenbuterol has shown good therapeutic
effects in 15 of 20 women with UUL ™! Therefore,
in theory, it may be effective in MUI; however,
further trials are required.

6.4.4 Tricyclic Antidepressants

Imipramine is the main tricyclic antidepressant
that has been used in incontinence. Its main use is in
nocturnal enuresis in children, but has also been
used in the treatment of SUI, UUI and MUI.% The
mechanism of action of imipramine is not clear, but
it does seem to have marked systemic anticholiner-
gic action as well as blockade of the reuptake of
serotonin and norepinephrine. Imipramine also has
cardiotoxic adverse effects, including orthostatic hy-
potension and ventricular arrhythmias. There are no
randomised controlled trials looking at the effects of
imipramine in UUI, SUI or MUI, but some open-
label studies have shown some beneficial effects in
SUI (level 3 evidence).!

6.4.5 Serotonin and Norepinephrine
Reuptake Inhibitors

Duloxetine hydrochloride is a balanced and po-
tent dual reuptake inhibitor of serotonin and nore-
pinephrine. Both these neurotransmitters are be-
lieved to play key roles in lower urinary tract func-
tion. Serotonin suppresses parasympathetic activity
and enhances sympathetic and somatic activity,
causing bladder relaxation and increasing outlet re-
sistance, thus promoting urine storage. Nore-
pinephrine variably affects lower urinary tract func-
tion, depending on the receptor subtype with which
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it interacts. Serotonin and norepinephrine amplify
the effect of glutamate on urethral striated muscle
contraction. Glutamate is an excitatory neurotrans-
mitter in bladder and urethral striated muscle reflex
pathways, and plays a role in initiating urethral
striated muscle contraction during bladder filling.>?!
In the voiding phase, there is suppression of gluta-
mate transmission, which will result in inhibition of
sphincter contraction and relaxation of the urethral
striated muscle, and thus, bladder emptying.">*!

During bladder filling, duloxetine is thought to
act centrally in the nervous system by stimulating
sacral pudendal motor neurones o.j-adrenergic and
serotonin 5-HT2 receptors through increasing the
concentration of serotonin and norepinephrine in
Onuf’s nucleus, and thus amplifying the effect of
glutamate. The increase in pudendal nerve activity
increases striated urethral rhabdosphincter contrac-
tility and promotes urethral closure during filling.[>¥!

This central mode of action through the sacral
cord pudendal nerve nucleus implies that the cardio-
vascular class effect seen with o-adrenergic agents
would be reduced with the serotonin and nore-
pinephrine reuptake inhibitors. In fact, in the trials,
duloxetine did not affect blood pressure significant-
ly or cause ECG changes.!!

In four randomised, placebo-controlled, multi-
centre clinical trials performed worldwide involving
nearly 1800 women, duloxetine reduced the number
of urinary incontinence episodes by at least 50% in
more than half the women with SUI compared with
33% in placebo-treated patients.36-3%1 On the basis of
an intention-to-treat statistical analysis, duloxetine
also seemed to improve quality of life to a clinically
relevant extent, as measured by the Incontinence
Quality of Life Questionnaire (I-QOL), and made
patients feel better about their condition, as mea-
sured by the Patient Global Impression of Improve-
ment (PGI-I),/%! compared with placebo. Nausea is
the main adverse effect with duloxetine, but it is
generally well tolerated, ranging from mild to mod-
erate and lasting between 1 and 4 weeks. One way of
reducing the risk of nausea is to start duloxetine
treatment with 20mg twice daily for 2 weeks, and
then to increase the dose to the recommended 40mg
twice daily.[®!! Other common adverse events ob-
served in the clinical studies were dry mouth, fa-
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tigue, insomnia, constipation, headache, dizziness,
somnolence and diarrhoea.

Duloxetine (level 1 evidence) is licensed at 40mg
twice daily for the treatment of SUI in the European
Union but not in the USA. Interestingly, it has also
been licensed as an antidepressant at 60mg once
daily.[%%! There have been some reports by the FDA
of increased suicidal ideation in adults with depres-
sion who are taking antidepressants, but none have
been reported in the clinical trials on incontinence
and most patients in these trials did not have depres-
sion to start with.

In a randomised, controlled trial of duloxetine
alone, PFMT alone, combined treatment and no
active treatment of women with SUI, it was found
that combination therapy of duloxetine and PFMT
was more efficacious in reducing urinary inconti-
nence episodes than either alone. There was also
better improvement of quality of life with combined
treatment. (6%

In a sub-analysis of a previous trial conducted
with duloxetine, it seems to cause a similar reduc-
tion in frequency of urinary incontinence episodes in
MUI and SUL®* In 2004, a multicentre, multina-
tional trial was completed, which compared the effi-
cacy and safety of duloxetine and placebo in women
with symptoms of MUI. Results of that trial should
be available in the near future, but in the meantime,
it seems reasonable to use duloxetine in women with
stress-predominant MUI.

6.4.6 Antimuscarinics

Antimuscarinics form the cornerstone oral phar-
macological treatment for patients with OAB and
UULI%! Currently, there are six main agents market-
ed and used with different preparations and formula-
tions. These include oxybutynin, tolterodine,
propiverine, solifenacin, darifenacin and trospium
chloride. Fesoterodine will be available in the near
future. Five muscarinic receptor subtypes exist
(M1-Ms) in the detrusor muscle, with the M» recep-
tors accounting for about two-thirds and the M3
receptors for about one-third of these receptors. The
M3 receptors have been found to be predominantly
responsible for normal and abnormal detrusor con-
tractions.[°!

Essentially, all the antimuscarinics have a similar
mode of action, which is to act on the muscarinic
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receptors in the bladder to block the action of acetyl-
choline and thus reduce detrusor contractions. Their
main differences lie in their affinity and selectivity
for the muscarinic receptors both in the bladder and
other organs in the body, thus producing differing
extents of similar adverse effects and treatment re-
sults. The main adverse effects include dry mouth,
constipation, blurred vision and dizziness.

Many randomised, double-blind, placebo-con-
trolled trials have been conducted with all the an-
timuscarinic agents and they all have level 1 evi-
dence in reducing UUI episodes compared with
placebo.[®”) However, only three agents have been
examined in trials in the treatment of MUI and these
are oxybutynin, tolterodine and solifenacin.

In an 8-week, randomised, double-blind, place-
bo-controlled, multicentre, multinational trial of 854
adult women with urgency-predominant MUI,
tolterodine extended-release (ER) 4mg once daily,
was compared to placebo once daily.'®! There were
101 study sites in Europe, with 92% of patients
receiving tolterodine and 89% of patients receiving
placebo completing the trial. Results, analysed on an
intention-to-treat basis, showed that tolterodine pro-
duced a statistically significant reduction in weekly
UUI episodes as well as daily urgency and frequen-
cy episodes, with increase in bladder capacity and
improvement in quality of life as measured by the
ICIQ-LUTSqol™ (previously known as the King’s
Health Questionnaire) compared with placebo.
There was no significant difference in either treat-
ment group with regard to response to treatment
between patients who experienced UUI first com-
pared with those experiencing SUI first. Both treat-
ment and placebo groups had equal and significant
reductions in the number of SUI episodes, sug-
gesting a placebo effect.

This was a well conducted trial that looked at
both subjective and objective measures of improve-
ment. However, although the decrease in urinary
incontinence was statistically significant, a reduc-
tion of four incontinence episodes per week may not
be clinically significant. Also, the conclusion states
that it would be justified to treat the UUI first, for
women whose UUI and SUI episodes occur with
equal frequency, but this is not completely accurate
because treatment should be aimed at the most
troublesome symptom.
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The second trial using tolterodine looked at the
effects of twice-daily tolterodine for 16 weeks in
patients with urgency-predominant MUI and com-
pared them with the effects in patients with UUI
alone. This was a single-blind, multicentre trial and
patients were analysed on a per-protocol basis.
There were significant median changes from base-
line in urinary frequency, UUI and nocturia in the
two groups, but no significant differences in treat-
ment effects between the two groups; thus, it was
concluded that tolterodine is as effective in MUI as
itis in UUL. There was no mention of changes or the
effects on urgency in the placebo-treated group.!””!

There are no prospective studies to date compar-
ing oral oxybutynin with placebo in MUI. However,
in a retrospective study of 25 women with
urodynamic mixed incontinence who were treated
with  various combinations of oxybutynin,
imipramine and estrogen, 32% of the patients treat-
ed were cured and 28% were markedly improved.I"!!
In that study, urodynamics did not predict cure or
improvement, and the balance of symptoms of UUI
and SUI was not discussed.

On the other hand, transdermal (TD) oxybutynin,
which is a new formulation of oxybutynin recently
marketed in the US and Europe, has been involved
in trials that included patients with MUI In a 12-
week randomised, double-blind, placebo-controlled
trial of TD oxybutynin, three doses were evaluated
in 520 adult men and women with UUT and MUL.[2!
This was followed by another 12-week period of
open-label dose titration to assess continued safety
and efficacy. It was shown that TD oxybutynin
3.9mg was the optimal dose that significantly re-
duced the median number of weekly urinary inconti-
nence episodes and daily frequency episodes, as
well as increasing bladder capacity and significantly
improving quality of life as measured by the Inconti-
nence Impact Questionnaire (I1Q).

In another trial, the efficacy and safety of TD
oxybutynin 3.9mg and oral tolterodine ER 4mg
were compared with that of placebo in patients with
UUI and MUI who had previously responded to
antimuscarinic therapy.”3! This was a 12-week
randomised, double-blind, double-dummy, placebo-
controlled trial of 361 adult patients, with a 2-week
washout period and 1-2 weeks of bladder diary
completion prior to randomisation. Results showed
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that both TD oxybutynin and tolterodine ER equally
and significantly reduced the median number of
daily incontinence episodes compared with placebo,
as well as increasing the average voided volume per
void and improving quality of life measured by the
IIQ. Pruritus was the main adverse effect of the
oxybutynin patch, and dry mouth was the main
adverse effect of tolterodine ER.

Although the two TD oxybutynin trials showed
that there was reduction in urinary incontinence
episodes, there was no mention of the effects on
MUI or on the SUI component, especially since two-
thirds of the women included had concomitant
symptoms of SUI.

Solifenacin has not been studied in a trial looking
at MUI specifically. However, a subgroup analysis
of data pooled from four 12-week phase III trials
conducted globally in patients with UUI or urgency-
predominant MUI was carried out on an intention-
to-treat basis. Patients with stress-predominant MUI
were excluded. Patients received solifenacin Smg or
10mg or matching placebo. There was a statistical
reduction from baseline in the symptoms of urgen-
cy, frequency and UUI in the groups taking
solifenacin 5Smg and 10mg compared with placebo.
Normalisation of frequency and resolution of urgen-
cy and UUI was also compared in this sub-analysis.
There was statistically significant resolution of ur-
gency with both active treatment doses in the MUI
group, but only a significant resolution of inconti-
nence episodes with the 10mg dose. There was a
normalisation of frequency (less than eight micturi-
tions per day) with both treatment doses in the MUI
group compared with placebo. Adverse effects were
similar to those of other anitmuscarinics, and treat-
ment was well tolerated in both treatment groups as
evidenced by the comparable discontinuation rates
to placebo.[™!

Therefore, it can be concluded that combination
therapy with duloxetine and an antimuscarinic is
likely to be suitable for patients with MUIL. Howev-
er, no trial to date has been conducted to look into
the safety and efficacy of this combination. It is also
reasonable to conclude that other antimuscarinics
with similar efficacy to tolterodine and solifenacin
can be used safely in MUL. In fact, in clinical prac-
tice, antimuscarinics are being used as first-line
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therapy in the treatment of MUI, irrespective of
whether it is stress or urgency predominant.

6.4.7 Estrogens

There are no trials looking at the effect of es-
trogen in women with MUI. However, for the treat-
ment of SUI, estrogen has been the subject of many
trials, but most were not randomised, blinded or
placebo controlled. Also, many different dosages
and different formulations, including oral and vagi-
nal estrogens, have been used. Two meta-analyses
have been conducted, which concluded that estrogen
is not objectively efficacious in the treatment of SUI
when given alone. However, when combined with
other forms of therapy, such as other pharmacologi-
cal agents or PFMT, it may have a role.l”>’®l Some
trials have reported that, subjectively, improvement
did occur with estrogen when compared with place-
bo.

The evidence is scarce regarding the efficacy of
estrogens in the treatment of UUI. Local administra-
tion of vaginal estrogens in postmenopausal women
with urogenital atrophy who have urgency, frequen-
cy and UUI seems to be beneficial in reducing these
symptoms.[”’I This may be a result of reversal of the
atrophy rather than actual effect on the lower urinary
tract. Other trials have concluded that, although
estrogens produced subjective and objective im-
provement in women with UUL it was not statisti-
cally different to placebo.’®! Estrogen has level 2
evidence in the treatment of SUI and UUL

6.4.8 Antidiuretics

Decreasing urine production by the kidneys
would, in theory, prolong bladder-filling time, in-
creasing the time to reach maximum capacity, thus
reducing incontinence episodes. Desmoporessin, a
synthetic analogue of antidiuretic hormone (vaso-
pressin), can be used to produce antidiuresis. It has
been used in the treatment of patients with nocturia,
nocturnal enuresis and diabetes insipidus.

In a randomised, double-blind, placebo-con-
trolled, multicentre, multinational proof-of-concept
study, desmopressin 40pg was administered nasally
to 64 women over 10 days (7 days active drug and 3
days placebo).”””! 57 women completed the trial.
Leakage was measured using incontinence pads.
The results showed that patients taking desmopres-
sin had a significantly higher mean incidence of
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Specialised management of urinary incontinence in women
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Fig. 3. International Consultation on Incontinence algorithm for specialised management of female incontinence (reproduced from Abrams

et al.,l"8 with permission).

periods with no leakage during the first 4 hours and
8 hours after taking desmopressin, but a similar
incidence thereafter. The volume leaked with
desmopressin was less than with placebo and the
time to the first incontinence episode was longer.
The effect appeared to be the same for all the three
types of incontinence (SUI, UUI and MUI).

Desmopressin can cause hyponatraemia and fluid
retention, although this was not reported by patients
in the trial. The study did not look at the effects of
desmopressin on patients’ quality of life, but the
results on incontinence are very encouraging and
antidiuresis could have a future potential role for the
treatment of MUI in women.
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6.5 Interventional/Invasive Therapy

Most women with MUI gain some improvement
with PEMT, bladder training, oral pharmacotherapy
and lifestyle interventions. However, there remain
some who are not satisfied with the treatment either
because of failure of initial management or severe
impairment of quality of life. In such instances,
referral for specialist management by a urologist
with an interest in female urology, or by a uro-
gynaecologist, is highly recommended.

Specialist assessment (figure 3) includes reas-
sessment for POP and urodynamics.[®%! Urodynam-
ics helps to confirm the diagnosis, but in some
patients it is sometimes difficult to reproduce both
stress or urgency incontinence, and ambulatory
urodynamics is recommended in those instances.
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Urodynamic assessment should include filling and
voiding cystometry. Either urethral pressure pro-
filometry to measure maximum urethral closure
pressure, or Valsalva leak point pressure to assess
urethral function can be used; however their use
remains to be debatable because their clinical signif-
icance has not been fully established.

Once a diagnosis is established, further treatment
can follow one of two paths: treatment of either the
UUI or the SUI component of MUI. This will again
depend on the most troublesome symptom. Once
urodynamic confirmation of symptoms is obtained,
the clinical diagnosis of UUI changes to DOI and
that of SUI changes to USI.

Treatment of DOI aims to reduce or abolish
urgency and incontinence, and to increase bladder
capacity. This may initially include intravesical in-
stallation of resiniferatoxin or botulinum toxin-A
injections into the detrusor muscle. If that is not
successful, neuromodulation could be considered.
Finally, if DOI persists, surgical options will need to
be considered, including bladder augmentation, de-
trusor myectomy and urinary diversion.!® Obvi-
ously, all these operations carry risks and these must
be weighed against the benefit of improvement in
quality of life. There are no trials to date looking at
the effects of these measures on the SUI component
of MUL

Surgical treatment of USI, on the other hand,
aims to reduce or abolish leakage during stress situa-
tions, such as coughing and exercise, and until re-
cently, this was the only treatment option for SUI
and USI. Surgical treatment of USI includes peri-
urethral or para-urethral injectable agents, such as
collagen; low tension slings, such as transvaginal or
transobturator tapes; colposuspension; and artificial
urinary sphincters.!®!! There are many trials looking
at the effects of surgery on SUI and USI; however,
only a few trials have been conducted to look at the
effects of surgery for SUI or USI in MUI, and
specifically on the effects of surgery on the UUI or
DOI component of MUI.

There is level 3 evidence from retrospective stud-
ies that women who had operations for USI and who
also had DO or DOI preoperatively will have a less
favourable outcome from surgery than those with
USI and stable bladders, 82831 with about 60-80% of
them having improvement in OAB symptoms.[8+383]
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There is also level 3 evidence, in patients with MUI,
that the outcome of USI surgery, especially with
regards to cure of urgency incontinence, is better in
those patients whose SUI symptoms preceded their
OAB symptoms than for those with OAB preceding
SUI symptoms.[® However, even then, the good
initial cure rates will probably only last about 4
years,®l with a substantial decrease in cure rates
following that.

Many of the surgical trials were retrospective,
single-centre, short term and included relatively
small numbers. Also, importantly, there was incon-
sistency in how study populations were defined, in
when surgery was performed (either before or after
urodynamic diagnosis) and in whether improvement
was determined by clinical or urodynamic diagno-
sis. It would be of interest in the future to look at
whether there is a difference between cure rates for
low-tension slings and colposuspension.

Before any surgery for stress-predominant MUI,
it is important to discuss with all female patients that
urodynamic evaluation is a prerequisite before pro-
ceeding. They should also be warned that symptoms
of urgency and UUI may not improve with surgery,
since the diagnosis based on symptoms is not very
accurate. 83891

7. Conclusion

MUI is a prevalent but difficult condition to
manage because it includes symptoms of both stress
and urgency incontinence. Management should in-
clude a thorough history and examination to exclude
other pathologies. The voiding diary and QoL ques-
tionnaires form an indispensable part of both diag-
nosis and treatment. Treatment expectations should
be realistic and strike a balance between the pa-
tient’s expectations and what is actually achievable;
the best way to proceed should be a mutual decision
between patient and doctor. Initial treatment con-
centrates on the most troublesome symptom and
includes lifestyle interventions and pelvic floor
muscle and bladder training. These can be combined
with oral pharmacotherapy for optimum results.
Many different oral medications are available; how-
ever, duloxetine is the only one recommended for
treatment of SUI and therefore stress-predominant
MUI, and antimuscarinics for treatment of OAB and
thus urgency-predominant MUI. Combining these
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two drug classes is also a feasible treatment option
but, to date, this has not been examined in a
randomised controlled trial. If these treatment op-
tions fail, further investigation with urodynamics is
required to confirm the diagnosis. Once diagnosis is
confirmed, there are invasive minor and major sur-
gical procedures available, but none have been eval-
uated in patients with MUI. It should be emphasised
to patients with MUI that cure rates following sur-
gery for SUI may be reduced, and that OAB symp-
toms will remain and may even worsen.

Assessment of patients with MUI should be con-
tinuous, as some patients will improve after con-
servative and medical treatment of their most pre-
dominant symptom, but other symptoms may arise
later.

Trials are needed to study the epidemiology and
pathophysiology of MUI, and the short- and long-
term cure rates of the various conservative, medical
and surgical treatments. However, before this can be
achieved, there needs to be a standardisation of the
terminology used in MUI trials, specifically clinical
and urodynamic definitions.
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