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ABSTRACT

In the year 2000, an estimated 17 million community-dwelling adults in the United
States had daily urinary incontinence (Ul), and an additional 33 million suffered
from the overlapping condition, overactive bladder. Estimates of the total annual
cost of these conditions range up to $32 billion; the largest components are man-
agement costs and the expenses associated with nursing home admissions attrib-
utable to Ul. In most cases, patients with Ul can be treated with pharmaceutical
agents, in addition to behavioral therapy. Until recently, pharmaceutical therapy
for Ul has been limited, especially because the adverse effects of available agents
resulted in poor adherence to treatment regimens. Recent innovations in molecu-
lar design and new dosage forms of Ul medications offer the promise of fewer and
less severe adverse effects and, thus, better treatment outcomes for patients.
Additionally, the availability of multiple agents within a therapeutic class offers
health care providers a spectrum of choices with which to personalize treatment
for each individual patient. New pharmacologic treatment options for Ul have the
potential to allow greater independence for older persons who reside at home and
to delay or avoid the costs of admission to long-term care facilities. Alternate
dosage forms, which include patches and sustained-release formulations, may
benefit patients who have difficulty chewing, swallowing, or remembering to take
medications. Although these newer products are generally more expensive than
older forms of therapy, they typically have more favorable cost-effectiveness ratios.
Access to these new medications for patients enrolled in public and private health
care plans may help to reduce the economic and social burden of Ul care.
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INTRODUCTION

Urinary incontinence (UI), which is defined as the involuntary leakage of urine,!
is a stigmatized, underreported, underdiagnosed, and undertreated condition that
is often erroneously believed to be a normal part of aging. It is a significant cause of
decline in overall health status among older persons and a primary cause of institu-
tionalization because of the burden placed on caregivers.?

Several different types of Ul have been described—the most common classifications
are urge, stress, and mixed incontinence (see Table 1 for definitions). Symptoms
of urge incontinence may overlap with those of overactive bladder (OAB), and these
2 conditions lie on a continuum, so that about one third of those with OAB also have
urge incontinence.3* OAB affected 33 million community-dwelling adults in the
United States in the year 2000, and an estimated 17 million had daily UL> OAB and
UI occur about twice as frequently in women as in men and become more prevalent
in both sexes with advancing age (Fig 1).° Prevalence rates of the various types of UI
vary with age, with stress incontinence predominating in younger women and
mixed incontinence in older women (Fig 2).” Prevalence rates of OAB and UI are
comparable with those of other major chronic illnesses in US women (Fig 3).8

As men age, they become increasingly vulnerable to OAB and benign prostatic
hyperplasia (BPH), or enlarged prostate. The irritative symptoms of BPH—frequency,
urgency, and nocturia—are the same as those reported by individuals with OAB.
Starting at age 60, men who report these symptoms begin to outhnumber women who
do so, with about 42% of men over the age of 74 reporting symptoms of OAB compared
with only about 32% of women in the same age group.’ In addition to these symptoms
of OAB, men with BPH typically report obstructive symptoms, including slow stream
of urination, the sensation of incomplete emptying, and dribbling. Both irritative and
obstructive symptoms are more likely to be experienced by men who have been given
a clinical diagnosis of BPH than by those in whom BPH has not been diagnosed.!’
Although severe BPH causes urine retention and strain on the bladder, more serious
problems may develop over time, such as urinary tract infections, bladder or kidney
damage, bladder stones, and overflow incontinence. Overflow incontinence is relative-
ly rare in the general population, but it adds to the complications of medication man-
agement in this population because the symptoms of OAB and BPH may overlap.

The total number of people with Ul may be far greater than current estimates
because fewer than half of individuals with UI who are living in the community con-
sult health care providers about their problem." This may be due to embarrassment,
low expectations of benefit, a lack of understanding of UI, an assumption that leak-
age is normal with age, or a lack of information regarding management options.!?

In addition, when help is sought, many clinicians are not familiar with the latest
information on appropriate evaluation and treatment of patients with Ul Substantial
variations in the adequacy of examination, assessment, and management of UI have
been reported. In one study, less than one third of women with newly identified Ul
were actively treated by general practitioners.’® Ul is often undetected and under-
reported by hospital and nursing home personnel.!*
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Fig 1. Age- and sex-specific prevalence of OAB with urge incontinence.
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Adapted from Stewart et al (2003).6

Fig 2. Relative proportions of stress, urge, and mixed urinary incontinence in women."

Younger Women Older Women

Mixed
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Mixed
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Urge 60%

18%
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28%

*Proportions of the types of incontinent episodes that occurred over the past 1 to 12 mo for younger (ages 17-44 y)
and older (ages 60 y and older) women. Percentages are averages from 3 studies for older women and 2 studies
for younger women. Adapted from Thom (1998).”
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Fig 3. Estimated numbers of women with OAB, UI, and other chronic illnesses
in the United States in 2002."
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"Prevalence of OAB (without concomitant urge Ul) is from Stewart et al (2003),° and prevalence of significant or
regular Ul in women is based on estimates from Minassian et al (2003).% These prevalence rates were applied to
the 2002 national female population. Prevalence rates for other chronic diseases were obtained from the National
Health Interview Survey, 2002, National Center for Health Statistics, CDC.

The social costs of UI are high because people with this condition may limit their
social interactions and may be burdened with psychological problems. Focus groups
of older persons with urge incontinence revealed that many spend significant time
and psychic energy worrying about incontinent episodes, toilet mapping, and cop-
ing with leakage.’® Even mild symptoms affect social, sexual, interpersonal, and pro-
fessional function.!® Loss of self-esteem may result, and dependence on caregivers
for activities of daily life increases as incontinence worsens. Consequently, leaving
the home, having social interaction with friends and family, and engaging in sexual
activity may be restricted or avoided entirely.!”18

Behavioral therapy is considered first-line treatment. Pharmacotherapy may be
considered, in addition to behavioral therapy.!” Although no medicine is specifical-
ly indicated for stress incontinence in the United States, multiple medications are
now available for urge incontinence and OAB, some of which have only recently
come onto the market. All of these drugs act by blocking binding of the neurotrans-
mitter acetylcholine to muscarinic receptors in the bladder, but they have different
spectra of properties. Selection of the best drug for a patient from among these
agents is based on several factors, including the potential for drug interactions and
adverse effects, the need for dosing flexibility, costs, and the patient’s perception of
a drug’s effectiveness and tolerability.? Optimal therapy with these agents may
reduce the economic and social burden of caring for millions of Americans with UI,
especially older persons.
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COSTS OF Ul

Estimates of the costs of managing Ul vary widely, depending on the definition
of UI and study methods used, but they have been placed as high as $26.3 billion
($3565 per individual with UL in 1995 dollars).?! A more recent analysis gives the
total (ie, direct and indirect) annual cost of Ul as $19.5 billion and that of OAB as
$12.6 billion.® Most of the total cost involves direct treatment costs (eg, costs of diag-
nostic tests, inpatient and outpatient care, laundry, labor, medication, behavioral
therapy); indirect costs (defined as lost earnings for paid or unpaid caregivers)
account for only about 4% of the total cost of UL’ Included in the direct costs are
those related to the consequences of incontinence because Ul and OAB contribute to
or are a direct cause of several secondary diagnoses, including skin rashes, urinary
tract infections, falls and fractures, and depression.?? (These cost-of-illness analyses
do not include the intangible costs of a reduced quality of life. Patients with OAB are
2 to 3 times more likely than those without OAB to experience frequently disturbed
sleep, difficulty concentrating, tiredness, a tendency to overeat, and a lack of self-
esteem, according to a 2003 nationwide survey carried out under the auspices of the
National Association For Continence.?®)

Cost of Ul in Persons Living at Home

The direct cost of Ul in community-dwelling persons is about two thirds of the total
direct cost of UI (Fig 4).>* The high cost of Ul among persons living at home reflects its
prevalence in this setting—as high as 15% to 35% among persons older than 60 years
of age who live in the community; 53% of homebound older persons are incontinent,
and Ul is one of the 10 leading diagnoses among homebound persons.

Contribution of UI to Nursing Home Admissions and Cost

Because of the burden it places on the volunteer caregiver, incontinence increases
the risk of institutionalization of aging adults.?*?” Women with incontinence are twice
as likely to be admitted to a nursing home as are women without incontinence; men
with incontinence are more than 3 times as likely to be admitted compared with men
without incontinence.? These findings may reflect a relatively greater difficulty on the
part of frail female caregivers to manage incontinent men, although additional
research is needed to confirm this.

The proportion of nursing home admissions that is directly attributable to UI has
been difficult to estimate because common comorbidities in persons with UlI, such as
dementia and cardiovascular disease, are themselves reasons for admission. The frac-
tion of nursing home admissions due to Ul can be calculated from the relative risk of
admission due to Ul and adjusted in a multivariate analysis for the presence of comor-
bidities and demographic factors that may influence nursing home admission inde-
pendently of UL? On the basis of adjusted relative risks published by Thom et al,?
it has been calculated that 6% of nursing home admissions among older women and
10% among older men are attributable solely to UL* The cost of these nursing home
admissions represents the incremental cost of illness, as defined by Birnbaum et al,* for
UI admissions (ie, the cost attributable solely to UI). This cost is estimated to be an
annualized $6 billion ($3 billion each for elderly men and women in year 2000 dol-
lars).?® Although the definition of UI (“medically recognized UI"”?) and the methods
by which calculations are derived differ from those supporting the values for OAB and
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UI combined in Figure 4 ($1960 + $3950), the total cost is about the same (ie, $6 billion)
in both analyses. This cost of nursing home admission represents about 20% of the total
direct cost of Ul and OAB and the second-largest direct cost expense (after routine care).

Fig 4. Direct costs of OAB and Ul in US$ (millions).”

A. OAB in Community-Dwelling Adults

B. OAB in Institutionalized Elderly

Longer
Iefngth Diagnosis
of stay $77 Diagnosis
$63\ / $16
e Consequences Treatment
Additional $79  ~_l— s4
nursing home Treatment
admissions
27
$1960 $2780

Consequences Routine care
$1840 Routine care $3360
$1550
Total $8270 Total $3460

C. Ul in Community-Dwelling Adults

Longer
length
of stay
$1860

Diagnosis
$416

Treatment
$4540

D. Ul in Institutionalized Elderly

Diagnosis

$25
Consequences Treatment

$121 |~ 6

Additional
nursing home
admissions Routine care
$3950 Routine care $5170
Consequences $1350
$1550
Total $13,700 Total $5330

“Treatment costs of pharmaceuticals, surgical treatments, behavioral therapy, and related procedures. Routine care=
costs of routine care products (eg, absorbent pads, laundry). Consequences=costs of health-related consequences

of OAB or Ul (eg, falls, skin conditions, urinary tract infections). Additional nursing home admissions=costs of
admissions due to Ul or OAB. Longer length of stay=longer hospitalization periods due to Ul. Costs of each category
may not add up to total direct costs because of rounding. Because of data limitations, OAB without Ul was not

distinguished from OAB with UL.
Adapted from Hu et al (2004).3
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Cost of Care for Nursing Home Residents With UI

A total of 65% of nursing home residents over the age of 65 have incontinence
(defined in this instance as difficulty controlling bowels and/or bladder, or the pres-
ence of an ostomy or an indwelling catheter),*® and, every 12 wk, approximately 2 out
of 100 nursing home residents develop new UL3! Care of residents with Ul is costly
because it requires additional staff time and training. The impact on staff training
requirements alone of Federal Tag 315, issued in 2005 by the Centers for Medicare and
Medicaid with the goal of improving the recognition, assessment, treatment, and pre-
vention of Ul in nursing homes, has yet to be determined.?> Consequences of UI,
including skin irritation, falls, immobility, and pressure ulcers, may result in hospital-
ization or other added costs.” The direct cost of caring for those with Ul in a nursing
facility—the costs of routine UI care, treatments, complications, diagnoses, and evalu-
ations—is estimated at $5.3 billion (Fig 4).

Costs of Ul for Medicare and Medicaid

Almost half of the costs associated with Ul are incurred for medical services paid
by Medicare.?> Medicare covers the costs of diagnosis and evaluation of inconti-
nence, as well as the costs of incontinence supplies for institutionalized persons and
those who receive home health services. Ul increases the public costs of home care
services by about 25%.%

The costs of longer nursing home stays are borne predominantly (48%) by state
Medicaid programs.** Economic models indicate that the overall cost of UI is much
higher if the patient enters a nursing home.> Considerable savings may result if admis-
sion to nursing facilities is delayed or avoided. Appropriate treatment of those with
UI who remain in the community may also decrease the cost burden to society.**

Urinary frequency, nocturia, and rushing to the bathroom to avoid urge inconti-
nence episodes most likely increase the risks of falls and fractures. In a study of more
than 6000 community-dwelling women with a mean age of 78.5 y, 8.5% reported
fractures over a 3-y period. Weekly or more frequent urge incontinence was associ-
ated independently with an increased risk of falls and nonspine, nontraumatic frac-
tures.* An increased likelihood of falls related to UI may be costly for Medicare and
managed care organizations that accept Medicare recipients. Additional research is
required, however, to substantiate the cause-and-effect relationship between incon-
tinence and fractures.

IMPROVED TREATMENT CAN REDUCE THE COST BURDEN OF Ul

Demonstrations in Medicaid programs have shown that therapies associated with
improved treatment can reduce the cost burden of UI by decreasing the incidence of
complications and lowering the need for absorbent pads. More than 30% of Cali-
fornia Medicaid (Medi-Cal) women with OAB—a diagnosis that in this case includ-
ed urge and mixed Ul—also had urinary tract infection (22.5%) or skin infection
(8%).22% After OAB was diagnosed and patients were treated, the number of ser-
vices received for urinary tract and skin infections decreased by 40% and 60%,
respectively; this was associated with an estimated potential savings to Medi-Cal of
$3.3 million.2236
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Improved treatment adherence can also reduce the cost burden due to urinary
tract infections. In a recent study of the Medi-Cal population, discontinuation of
pharmacotherapy for OAB/UI was associated with a subsequent 37% increase in the
risk of urinary tract infection.’” A study of the Illinois Medicaid program showed
that adherence to therapy for OAB—again, the diagnosis included urge Ul—was
linked to cost savings associated with reduced medications and services for urinary
tract infections. Total payments per patient were lower for those patients who
remained in therapy for 2 y.»2

Advancements in Medications for OAB/Urge Incontinence

Oxybutynin became the mainstay of drug therapy for OAB/urge incontinence after
its introduction to the US market in 1975. It is used to manage symptoms of urinary
frequency, urgency, and leakage, as well as nighttime urination associated with OAB.
A pooled analysis of 6 placebo-controlled trials indicates that treatment with oxybu-
tynin results in 5 fewer incontinence episodes per week.® It is also associated, how-
ever, with adverse effects such as dry mouth, dry eyes, blurred vision, constipation,
esophageal reflux, drowsiness, dizziness, palpitations, and heat intolerance.®
Successful management of Ul may depend on long-term adherence to drug therapy,
and poor tolerability of the adverse effects of oxybutynin has limited patients” ability
to continue taking the medication.

Tolterodine was introduced in 1998, followed by extended-release (ER) formula-
tions of both oxybutynin and tolterodine (Table 2).334° Direct comparisons show that
the tolterodine immediate-release (IR) formulation is similar to oxybutynin IR in
reducing episodes of incontinence, but tolterodine IR is associated with a lower risk of
dry mouth or discontinuation of treatment due to adverse effects (Table 2). A compar-
ative trial of oxybutynin ER and tolterodine ER showed that both drugs reduced the
number of incontinent episodes similarly, with the approximate number of inconti-
nent episodes per week decreasing from 43 at baseline to 13 at study endpoint.*! The
ER formulation of tolterodine has similar efficacy to its IR counterpart, and the risk of
dry mouth was shown in some trials to be lower for the ER formulation.®

A transdermal system (TDS) of delivering oxybutynin is also available. In a small
trial that compared titrated doses, oxybutynin TDS formulations caused fewer
adverse effects such as constipation and dry mouth than were produced by the IR
version, while maintaining similar efficacy.* The long duration of action of oxybu-
tynin TDS (up to 4 d) reduces the oral medication burden, which may provide a par-
ticular advantage for patients who take multiple oral medications or who depend on
volunteer caregivers.*

Several studies based on pharmacy claims databases have demonstrated improved
adherence to therapy with tolterodine and the ER dosage form of oxybutynin. One
study found the average duration of continuous therapy with tolterodine to be 143 d,
compared with 91 d with oxybutynin IR.# A second study found that the proportion
of patients who continued therapy for 6 mo was greater for tolterodine (32%) than for
oxybutynin IR (22%).** Medication possession ratios (the fraction of a given period for
which patients have a prescription filled) were also better for patients in the toltero-
dine group than for those in the oxybutynin IR group (medians, 0.83 and 0.64, respec-
tively). Patients who took oxybutynin discontinued therapy earlier (mean, 45 days)
than did those who were taking tolterodine (mean, 59 days), and they were more often
switched to another therapy (19% and 14%, respectively).”

R. Levy et al
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A third study, which compared 2 formulations of oxybutynin for OAB, found that
persistence (the fraction of patients who continued to take the medication after a given
time interval) with the new ER formulation was better than with the conventional IR
oxybutynin product (Fig 5).%54 Finally, a study of the Medi-Cal program that was car-
ried out between 1999 and 2002 found that, when compared with oxybutynin IR,
tolterodine and oxybutynin ER were associated with increases in the rate of prescrip-
tion renewal of 75% and 125%, respectively.¥” It should be noted, however, that,
although these studies describe improved adherence with tolterodine and the ER for-
mulation of oxybutynin, the proportion of patients who continue therapy continues to
be too low. In the Medi-Cal study, for example, two thirds of all patients treated phar-
macologically for OAB/UI filled only a single prescription.?”

Fig 5. Persistence with IR and ER oxybutynin formulations for OAB.

1009 -®@- Oxybutynin ER

Oxybutynin IR

Patients Taking Therapy, %
)

Months of Treatment

Adapted from Chui et al (2004)*> and Noe et al (2004).4°
ER=extended release; IR=immediate release

Oxybutynin and tolterodine are general antimuscarinics with similar affinities for
the muscarinic receptors M1 to M5. (Oxybutynin is called a mixed-action drug
because it also has direct muscle-relaxant effects and local anesthetic actions. It is
unclear, however, whether these properties are involved in the treatment of patients
with incontinence.*®) The M3 receptor primarily mediates bladder contractions and
is thought to be the biologically relevant target of these agents for the treatment of
those with OAB/urge incontinence.* Cognitive impairments and cardiac effects
that may be caused by antimuscarinics are mediated primarily by M1 and M2 recep-
tors, respectively.

Advances in Therapy®
Volume 23 No. 4, July/August 2006 567



Although neither oxybutynin nor tolterodine has been associated with a signifi-
cant risk of serious adverse cardiac events,*>! concern about the potential for these
adverse effects led to the development of the second-generation M3-specific agents,
solifenacin and darifenacin. Treatment with solifenacin appears to be more effective
than therapy with tolterodine IR: it is associated with 5 to 7 fewer urgency episodes
per week.”’ The tolerability of solifenacin is similar to that of tolterodine IR, with the
exception of a greater risk of constipation (Table 2). Fewer data are available on the
clinical features of darifenacin, but a small trial indicates that the efficacy of darife-
nacin is comparable with that of oxybutynin IR, and that darifenacin is associated
with a lower risk of dry mouth.>

Similar to oxybutynin and tolterodine, the third new antimuscarinic, trospium,
acts nonselectively at muscarinic receptors, although it is distinct among antimus-
carinics in 2 respects. First, trospium is not metabolized by the hepatic cytochrome
P-450 system and thus does not engage in metabolic competition with other drugs;
this is an advantage for patients who take many medications.®® Second, unlike oxy-
butynin and tolterodine, trospium contains a quaternary amine. Because of this
property, trospium is the least likely of the 3 antimuscarinics to cross the blood-brain
barrier and therefore is expected to have fewer central nervous system effects.
Quantitative electroencephalographic studies have revealed significant effects on
brain activity in patients who take oxybutynin compared with those taking trospi-
um or placebo.>

For men with OAB, especially those with BPH, discussion continues among clini-
cians as to when it is best to prescribe a medication intended to treat patients with
OAB. The 2 classes of drugs indicated for the treatment of those with BPH—o: block-
ers, which work by relaxing the smooth muscle in the prostate and bladder neck to
improve flow rate, and 5o-reductase inhibitors, which shrink the prostate and arrest
its growth to relieve obstruction—are considered to have complementary pharmaco-
logic and clinical properties. These 2 classes of drugs are increasingly being prescribed
concomitantly as combination therapy for men with BPH. When considering pre-
scribing medications for men with OAB, clinicians must accurately diagnose the con-
dition, identify the most bothersome symptoms, and select those who would best
benefit from this treatment, while taking economic considerations into account.>

In a 2004 Internet survey, prescription medications were the most common ther-
apy reported for patients with OAB (used by 44% of respondents), whereas Kegel
exercises, behavioral therapy, and nonprescription medications were used by 29%,
7%, and 3% of respondents, respectively; 32% reported no OAB treatment.* The
antimuscarinics, tolterodine and oxybutynin ER, were the most commonly pre-
scribed medications and together were used by 53% of patients. Prescription med-
ication was rated as the most successful treatment for OAB, with 75% of those taking
prescription medications reporting successful treatment, compared with 68% of
those prescribed behavioral therapy and 49% of those who performed Kegel exer-
cises. Successful treatment was associated with reduced use of health care resources,
including fewer health care visits and less frequent use of incontinence pads.>®

Although no “breakthrough” drugs have appeared for the treatment of those with
Ul the availability of a number of drug options in OAB/urge Ul treatment provides
physicians and patients with a range of effective products whose different pharmaco-
logic profiles may enable more precise targeting of therapy for individual patients.
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These new agents and formulations may reduce the costs of Ul for patients in the com-
munity, as well as for those living in nursing facilities. Although these therapies are
more costly than oxybutynin IR (about $90 to $100/mo vs about $30/mo), their
improved profiles may result in overall cost savings. For example, a cost-effectiveness
model that compared oxybutynin IR with oxybutynin ER and tolterodine ER found
the ER formulations to be cost-effective in the management of urge incontinence.”
Similarly, despite its higher cost, long-term therapy with tolterodine may be more
cost-effective than treatment with oxybutynin IR because of the reduced need for
incontinence protection supplies.®®

FUTURE INNOVATIONS

Advances in our understanding of bladder receptor pharmacology have promot-
ed optimism about the potential for agents with fewer adverse effects and increased
efficacy. At least 20 new pharmaceuticals for incontinence or OAB are in develop-
ment, with the potential to reach the market in a few years.” This includes not only
product line extensions, such as an ER trospium, but innovative delivery vehicles
such as a topical gel. New incontinence applications for existing agents that are cur-
rently used for other purposes (eg, botulinum toxin A injected into the bladder wall
or sphincter) are also under clinical investigation. Of particular importance is con-
tinuing research on agents that selectively target 1 or more muscarinic receptor sub-
types in the bladder,®® as well as treatments that will allow introduction of
medication directly into the bladder, thereby avoiding systemic adverse effects.

Medicines available to treat patients with incontinence are antimuscarinics, which
are specific to urge incontinence and OAB. Currently, no medicine is approved in the
United States for stress incontinence. Duloxetine—a medicine that is currently indi-
cated for depression and diabetic peripheral neuropathic pain—has been investigated
for the treatment of those with stress UI. Duloxetine is a dual (serotonin and norepi-
nephrine) reuptake inhibitor that promotes contraction of the urinary sphincter, thus
reducing the risk of urine leakage during physical activity. It has been approved for
the treatment of patients with stress incontinence in Europe and elsewhere but not in
the United States. This does, however, provide hope that pharmacologic therapy will
offer an option for stress incontinence in the United States in the future.

CONCLUSIONS

After many years of relatively little progress in the treatment of patients with urge
incontinence and OAB, several new pharmaceutical products offer options for more
effective management of these common, expensive, and often disabling conditions.
This multiplicity of agents allows personalized treatment and an improved quality
of life to help the growing population of older people with UI stay active and inde-
pendent. Improved treatment adherence with these agents has the potential to
reduce the cost burden of UI by reducing complications and the need for additional
services. Potential cost savings to public and private payers may result if nursing
home admissions are reduced or delayed.

Unfortunately, despite the potential for improved treatment, patients with UI fre-
quently do not receive therapy because of reluctance to report this condition, or because
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those in whom the condition is diagnosed are undertreated. Education of providers,
patients, family members, and policy makers is necessary to promote a greater aware-
ness of the condition and its social, clinical, and economic ramifications. Insurance cov-
erage for these drugs in public and private health plans will encourage the continued
development of better agents for UL Access to these improved therapies by older per-
sons will be greatly facilitated by their inclusion in formularies associated with the new
Medicare Part D drug benefit.

Although the new products available for UI may represent important improve-
ments over older medications for individual patients, considerable confusion and
misperception abound regarding the nature and value of such incremental pharma-
ceutical innovations. Incremental improvement in medications for UI has provided
considerable benefit to patients. Advantages of the newer agents include fewer and
less severe adverse effects; greater ease of use, thereby promoting adherence to pre-
scribed therapy; and the availability of product alternatives that enable personalized
treatment. Alternate delivery vehicles and dosage forms (eg, patches, gels, sus-
tained-release formulations) may benefit patients who have difficulty chewing,
swallowing, or remembering to take medications.®!

Advanced technology dosage forms may promote greater independence for older
residents in long-term care facilities and may delay institutionalization. These
advantages are typical in the evolution of therapies for a variety of conditions.®
The availability of multiple agents for Ul provides physicians with a spectrum of
choices with which to personalize treatment for each patient and provides options
when a particular agent is ineffective or poorly tolerated. In some cases, use of these
innovative products may reduce overall treatment costs.

Despite recent progress in the treatment of patients with UI, significant issues
remain to be addressed. Research on agents that affect molecular targets other than
muscarinic receptors should be pursued. Because available antimuscarinics are indi-
cated only for the treatment of those with UI associated with OAB (ie, urge or mixed
Ul), the development of pharmacologic treatments for stress Ul is important (eg, to
promote contraction of the urethral sphincter muscle by stimulating serotonin and
norepinephrine receptors in the central nervous system). Most studies of antimus-
carinics have been performed with relatively young subjects, and research into the
effects of these agents on the extremely aged and infirm is needed. Finally, studies
should be performed to determine whether current medications do, as postulated,
delay or prevent the institutionalization of older persons because of UL

ACKNOWLEDGMENTS

The authors wish to thank Dr. Catherine E. DuBeau for her contributions to this
article and for useful discussions, and Adrienne Clements Egan, PhD, and Victoria
Stern of SCRIBCO, for assisting in preparation of the manuscript.

This study was supported by an educational grant from The National Pharma-
ceutical Council.

R. Levy et al
570 Choices in Treatment for Urinary Incontinence



REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

Abrams P, Cardozo L, Fall M, et al. The standardisation of terminology of lower urinary tract
function: report from the Standardisation Sub-committee of the International Continence
Society. Am | Obstet Gynecol. 2002;187:116-126.

Thom DH, Haan MN, Van Den Eeden SK. Medically recognized urinary incontinence and risks
of hospitalization, nursing home admission and mortality. Age Ageing. 1997;26:367-374.

Optimizing quality of care and cost effectiveness in the treatment of overactive bladder. Am |
Manag Care. 2001;7(2 suppl):543-545.

Garnett S, Abrams P. The natural history of the overactive bladder and detrusor overactivity:
a review of the evidence regarding the long-term outcome of the overactive bladder. | Urol. 2003;
169:843-848.

Hu TW, Wagner TH, Bentkover JD, Leblanc K, Zhou SZ, Hunt T. Costs of urinary incontinence
and overactive bladder in the United States: a comparative study. Urology. 2004;63:461-465.

Stewart WF, Van Rooyen JB, Cundiff GW, et al. Prevalence and burden of overactive bladder
in the United States. World | Urol. 2003;20:327-336.

Thom D. Variation in estimates of urinary incontinence prevalence in the community: effects
of differences in definition, population characteristics, and study type. ] Am Geriatr Soc. 1998;
46:473-480.

Minassian VA, Drutz HP, Al-Badr A. Urinary incontinence as a worldwide problem. Int | Gynaecol
Obstet. 2003;82:327-338.

Milsom I, Stewart W, Thuroff J. The prevalence of overactive bladder. Am | Manag Care. 2000;
6(11 suppl):5565-5573.

Garraway WM, Russell EB, Lee R], et al. Impact of previously unrecognized benign prostatic
hyperplasia on the daily activities of middle-aged and elderly men. Br | Gen Pract. 1993;43:318-321.

Burgio KL, Ives DG, Locher JL, Arena VC, Kuller LH. Treatment seeking for urinary incontinence
in older adults. | Am Geriatr Soc. 1994;42:208-212.

Branch LG, Walker LA, Wetle TT, DuBeau CE, Resnick NM. Urinary incontinence knowledge
among community-dwelling people 65 years of age and older. ] Am Geriatr Soc. 1994;42:1257-1262.

Penning-van Beest FJ, Sturkenboom MC, Bemelmans BL, Herings RM. Undertreatment of urinary
incontinence in general practice. Ann Pharmacother. 2005;39:17-21.

Palmer MH, McCormick KA, Langford A, Langlois J, Alvaran M. Continence outcomes:
documentation on medical records in the nursing home environment. ] Nurs Care Qual. 1992;
6:36-43.

DuBeau CE, Levy B, Mangione CM, Resnick NM. The impact of urge urinary incontinence
on quality of life: importance of patients” perspective and explanatory style. ] Am Geriatr Soc.
1998;46:683-692.

Lenderking WR, Nackley JE, Anderson RB, Testa MA. A review of the quality-of-life aspects
of urinary urge incontinence. Pharmacoeconomics. 1996,9:11-23.

Grimby A, Milsom I, Molander U, Wiklund I, Ekelund P. The influence of urinary incontinence
on the quality of life of elderly women. Age Ageing. 1993;22:82-89.

Noelker LS. Incontinence in elderly cared for by family. Gerontologist. 1987;27:194-200.

Goode PS. Predictors of treatment response to behavioral therapy and pharmacotherapy for
urinary incontinence. Gastroenterology. 2004;126(1 suppl 1):5141-5145.

Appell RA. The newer antimuscarinic drugs: bladder control with less dry mouth. Cleve Clin
J Med. 2002;69:761,765-766,768-769.

Advances in Therapy®
Volume 23 No. 4, July/August 2006 571



21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

572

Wagner TH, Hu TW. Economic costs of urinary incontinence in 1995. Urology. 1998;51:355-361.

Brown ]S, McGhan WE, Chokroverty S. Comorbidities associated with overactive bladder.
Am | Manag Care. 2000;6(11 suppl):5574-S579.

Muller N. What Americans understand and how they are affected by bladder control problems:
highlights of recent nationwide consumer research. Urol Nurs. 2005;25:109-115.

Wilson L, Brown JS, Shin GP, Luc KO, Subak LL. Annual direct cost of urinary incontinence.
Obstet Gynecol. 2001;98:398-406.

Martin CM. Urinary incontinence in the elderly. Consult Pharm. Available at: http://
www.ascp.com/publications/tcp /1997 /aug/elderly.html. Accessed September 7, 2006.

Nuotio M, Tammela TL, Luukkaala T, Jylha M. Predictors of institutionalization in an older
population during a 13-year period: the effect of urge incontinence. | Gerontol A Biol Sci Med Sci.
2003,58:756-762.

Nygaard I, Thom DH, Calhoun EA. Urinary incontinence in women. In: Nygaard I, Thom DH,
Calhoun EA, Litwin MS, Saigal CS, eds. Urologic Diseases in America. Washington, DC:
US Government Publishing Office; 2004.

Morrison A, Levy R. Fraction of nursing home admissions attributable to urinary incontinence.
Value Health. 2006,9:272-274.

Birnbaum HG, Leong SA, Oster EF, Kinchen K, Sun P. Cost of stress urinary incontinence:
a claims data analysis. Pharmacoeconomics. 2004;22:95-105.

Chartbook on Trends in the Health of Americans. United States, 2002. Hyattsville, Md: National
Center for Health Statistics; 2002.

Watson NM, Brink CA, Zimmer JG, Mayer RD. Use of the Agency for Health Care Policy and
Research urinary incontinence guideline in nursing homes. | Am Geriatr Soc. 2003;51:1779-1786.

Turnbull GB. CMS new guidance to LTC surveyors effective June 27: F315-urinary incontinence
and catheters. Ostomy Wound Manage. 2005;51:18-19.

Wound ostomy and continence nurses. Position statement on coverage for pelvic floor biofeed-
back therapy. Available at: http://www.wocn.org/publications/posstate /biofeedback.html.
Accessed September 7, 2006.

Baker DI, Bice TW. The influence of urinary incontinence on publicly financed home care
services to low-income elderly people. Gerontologist. 1995;35:360-369.

Brown JS, Vittinghoff E, Wyman JF, et al. Urinary incontinence: does it increase risk for falls and
fractures? Study of osteoporotic fractures research group. | Am Geriatr Soc. 2000;48:721-725.

McGhan WE. Cost effectiveness and quality of life considerations in the treatment of patients
with overactive bladder. Am | Manag Care. 2001,7(2 suppl):562-S75.

Yu YF, Nichol MB, Yu AP, Ahn J. Persistence and adherence of medications for chronic
overactive bladder/urinary incontinence in the California Medicaid program. Value Health.
2005;8:495-505.

Chapple C, Khullar V, Gabriel Z, Dooley JA. The effects of antimuscarinic treatments in
overactive bladder: a systematic review and meta-analysis. Eur Urol. 2005;48:5-26.

Franks M, Chartier-Kastler E, Chancellor MB. New pharmacologic and minimally invasive
therapies for the overactive bladder. Drug Benefit Trends. 2000;12:49-57.

Chapple CR, Martinez-Garcia R, Selvaggia L, et al. A comparison of the efficacy and tolerability
of solifenacin succinate and extended release tolterodine at treating overactive bladder syndrome:
results of the STAR trial. Eur Urol. 2005;48:464-470.

Diokno AC, Appell RA, Sand PK, et al. Prospective, randomized, double-blind study of the
efficacy and tolerability of the extended-release formulations of oxybutynin and tolterodine
for overactive bladder: results of the OPERA trial. Mayo Clin Proc. 2003;78:687-695.

R. Levy et al
Choices in Treatment for Urinary Incontinence



42.

43.

44.

45.

46.

47.

48.
49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.
60.

61.

62.

Staskin DR. Transdermal systems for overactive bladder: principles and practice. Rev Urol.
2003;5(suppl 8):526-530.

Zhou Z, Barr C, Torigoe Y, et al. Persistence of therapy with drugs for overactive bladder
(abstract). Value Health. 2001;4:161.

Lawrence M, Guay DR, Benson SR, Anderson MJ. Immediate-release oxybutynin versus
tolterodine in detrusor overactivity: a population analysis. Pharmacotherapy. 2000,20:470-475.

Chui MA, Williamson T, Arciniego J, et al. Patient persistency with medications for overactive
bladder (abstract). Value Health. 2004;7:366.

Noe L, Sneeringer R, Patel B, Williamson T. The implications of poor medication persistence
with treatment for overactive bladder. Manag Care Interface. 2004;17:54-60.

Andersson KE. Potential benefits of muscarinic M3 receptor selectivity. Eur Urol Suppl. 2002;
1:23-28.

Andersson KE. Antimuscarinics for treatment of overactive bladder. Lancet Neurol. 2004;3:46-53.

Parsons M, Robinson D, Cardozo L. Darifenacin in the treatment of overactive bladder. Int |
Clin Pract. 2005;59:831-838.

Hussain RM, Hartigan-Go K, Thomas SH, Ford GA. Effect of oxybutynin on the QTc interval
in elderly patients with urinary incontinence. Br | Clin Pharmacol. 1996;41:73-75.

Garely AD, Burrows L. Benefit-risk assessment of tolterodine in the treatment of overactive
bladder in adults. Drug Saf. 2004;27:1043-1057.

Chapple CR, Abrams P. Comparison of darifenacin and oxybutynin in patients with overactive
bladder: assessment of ambulatory urodynamics and impact on salivary flow. Eur Urol. 2005;
48:102-109.

Rovner ES. Trospium chloride in the management of overactive bladder. Drugs. 2004;64:2433-
2446.

Todorova A, Vonderheid-Guth B, Dimpfel W. Effects of tolterodine, trospium chloride, and
oxybutynin on the central nervous system. | Clin Pharmacol. 2001;41:636-644.

Jaffe WI, Te AE. Overactive bladder in the male patient: epidemiology, etiology, evaluation,
and treatment. Curr Urol Rep. 2005;6:410-418.

Bolge SC, Cerulli A, Kahler KH, Gause D. Impact of successful treatment of overactive bladder
on health care resource use and productivity. Drug Benefit Trends. 2006,18:244-255.

Hughes DA, Dubois D. Cost-effectiveness analysis of extended-release formulations of
oxybutynin and tolterodine for the management of urge incontinence. Pharmacoeconomics.
2004;22:1047-1059.

Bentkover JD, Chapple C, Corey R, Hill S, Stewart EJ. Adapting a US cost-offset economic
model for overactive bladder for the European marketplace (abstract). Value Health. 2000;3:361.

Engqvist H. A new voice for silent sufferers. Scrip. 2005;146:35-37.

Hegde SS, Mammen M, Jasper JR. Antimuscarinics for the treatment of overactive bladder:
current options and emerging therapies. Curr Opin Investig Drugs. 2004;5:40-49.

Wertheimer AI, Santella TM, Finestone AJ, Levy RA. Drug delivery systems improve
pharmaceutical profile and facilitate medication adherence. Adv Ther. 2005;22:559-577.

Wertheimer Al, Levy R, O’Connor TW. Too many drugs? The clinical and economic value

of incremental innovations. In: Farquhar I, Summers K, Sorkin A, eds. Investing in Health:

the Social and Economic Benefits of Health Care Innovation. Greenwich, Conn: JAI Press; 2001;14:
77-88.

Advances in Therapy®
Volume 23 No. 4, July/August 2006 573





