This information is being provided as a courtesy
and is for medical education purposes only.

OAB Description

Epidemiology and Relevant Risk Factors

Overactive bladder (OAB), characterized by urinary urgency,
usually accompanied by frequency and nocturia, with or
without urgency urinary incontinence (UUI) in the absence of
urinary tract infection (UTI) or other obvious pathology,' affects
approximately 37 million* people in the US?® and significantly
impairs activities of daily living (ADL). An internet-based survey
study among 20,000 US adults >40 years found the overall
prevalence of OAB symptoms to be 23%, with the prevalence
of at least “sometimes” to be 27.2% and 43.1% and “often”

to be 15.8% and 32.6%, in men and women, respectively.?
The study found prevalence to increase with age, from 16.9%
among men 40-45 years of age to 49.4% among older men
>76 years of age and from 36.6% among women 40-45 years of
age to 51.2% among older women >76 years of age.? (Figure 1)

Apart from age and sex, studies have shown the risk of OAB
symptoms to vary by race and ethnicity. The NHANES study*
found that Black women were more likely than Mexican-
American and White women to report UUI (11% vs 7.5% and
7.5% respectively). In contrast, the study by Coyne et al.® found
the prevalence of OAB symptoms of at least “sometimes”
urgency to range from 27% in Asian women, 42% in Hispanic
women, 43% in Caucasian women to 46% in African-American
women. The study also found the prevalence of OAB symptoms
to range from 26% in Caucasian men, 27% in Asian men, 28%
in Hispanic men to 33% in African-American men. (Figure 1)
Additionally, type 2 diabetes mellitus and metabolic syndrome
are risk factors for developing OAB, while patients with OAB
symptoms and comorbidities such as enlarged prostate

are at increased risk of other disorders of bladder function.
Many patients with cognitive decline, such as with stroke

or Alzheimer’s disease, develop an overactive bladder with
associated incontinence.®
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As the bladder fills with urine, the parasympathetic inputs to the
detrusor muscle are relatively inhibited. Simultaneously, the inputs
to the internal urethral sphincter are relatively activated, resulting in
constriction. This promotes bladder filling without involuntary
emptying (the guarding reflex).”®

Pathophysiology of Overactive Bladder

The process of micturition is a neural feedback process;

as the bladder fills, stretch receptors send signals through

a spinal pathway, which normally will trigger the detrusor
muscle of the bladder to contract and the internal urethral
sphincter to relax once a certain volume is reached. This
results in an urge to urinate. This reflex is primarily governed
by parasympathetic autonomic activation, while urine storage
and retention are more associated with sympathetic drivers.
Voluntarily controlled signals from the pontine micturition
center (PMC) in the brainstem go through the spinal cord to
signal the detrusor muscle to relax and the internal sphincter
to constrict, thus preventing urine leakage and enabling regular
bladder control. When it is time to urinate, the PMC signals the
detrusor muscle to constrict and the internal urethral sphincter
to relax, leading to voiding urine. Voluntary control of micturition
is accomplished when the PMC signals the external urethral
sphincter to constrict, and urine can be retained.”®

There are many causes of overactive bladder, but in general,
OAB occurs when the detrusor muscle experiences frequent
involuntary contractions associated with increased activation of
the parasympathetic nervous system. This is modulated

by heightened stimulation of muscarinic neuronal receptors and
subsequent acetylcholine release from the parasympathetic
nerve terminal. This causes relative overactivity of the detrusor
muscle and the accompanying urinary urgency sensation.®
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As bladder stretch receptors signal the need to void urine,
parasympathetic outflow becomes more activated, leading to
contraction of the detrusor muscle and simultaneous relaxation of the
internal urethral sphincter. This will create the sense of urinary urgency,
although the voluntary activation of the external urethral sphincter will
allow voiding.”®
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Bladder functioning is inherently a balance between sympathetic and
parasympathetic inputs to the detrusor muscle and urinary sphincters.
Bladder filling occurs through relative activation of the sympathetic
inputs, driven by noradrenergic g, receptors on the detrusor and
a-adrenergic receptors on the internal urethral sphincter. Bladder
voiding is prompted by a shift to parasympathetic tone, mediated

via the muscarinic receptors. Voluntary urinary control occurs via the
somatic pudendal nerve, controlling the external urethral sphincter.”8



An appropriate balance between the activity of the
parasympathetic and sympathetic arms of the autonomic
nervous system are key to normal bladder function. For
addressing the symptoms of OAB, the traditional treatment
paradigm targets the parasympathetic processes; normally,
parasympathetic activity is relatively inhibited during urine
storage, resulting in relaxation of the detrusor muscle (via

M, muscarinic receptors) and contraction of the internal
urethral sphincter. Thus, anti-muscarinic agents can be used
to decrease the micturition reflex sensitivity. An alternative
approach is to provide relative activation of the sympathetic
arm by introducing B,-adrenergic receptor agonists. Since there
are B,-adrenergic receptors expressed on the bladder detrusor,
this approach can relax the muscle, allowing the bladder to fill
more before the voiding sensation is triggered.®

Clinical Presentation

The International Continence Society (ICS) defines OAB as
“urinary urgency, usually accompanied by increased daytime
frequency and/or nocturia, with urinary incontinence (OAB-wet)
or without (OAB-dry), in the absence of urinary tract infection
or other detectable disease.”’® The American Urological
Association/Society of Urodynamics, Female Pelvic Medicine
& Urogenital Reconstruction (AUA/SUFU) Diagnosis and
Treatment of Idiopathic Overactive Bladder (OAB) Guideline
concurs that these symptoms of day- and night-time urinary
frequency and urgency, with or without UUI, if self-reported as
bothersome, may indicate an OAB diagnosis.'

The AUA/SUFU Guideline on OAB states that, traditionally, up
to 7 micturition episodes during daytime may be considered
normal frequency, but the actual total can be "highly variable
based upon hours of sleep, fluid intake, comorbid medical
conditions, and other factors.”' ICS defines urinary incontinence
(UI) as “involuntary loss of urine experienced during the
bladder storage phase,” with 2 incontinence subtypes: urgency
urinary incontinence (UUI), for which ICS defines urgency as
the “complaint of sudden, compelling desire to pass urine,
which is difficult to defer” and stress urinary incontinence,
defined as “complaint of involuntary loss of urine on effort or
physical exertion including sporting activities, or on sneezing
or coughing.” ICS explains nocturia as the interruption of sleep
one or more times at night due to the need to void, with each
urination being “followed by sleep or the intention to sleep,”™®
OAB treatment trials may utilize total incontinence episodes as
a response measure.’

Diagnostic Approach

According to the AUA/SUFU Guideline on OAB, an evaluation
should be initiated by documenting symptoms and signs
characterizing OAB and ruling out other disorders associated
with patients’ symptoms. In this process, minimum
requirements are a medical history with comprehensive
assessment of bladder symptoms, a physical exam, and
urinalysis. The AUA/SUFU Guideline on OAB recommends
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that when assessing the signs and symptoms of OAB, the
clinician should consider factors such as urgency, frequency,
nocturia, and incontinence, as well as hesitancy or straining
to void, history of urinary retention, and poor force of stream;
also excessive and type of fluid intake (e.g., with and without
caffeine/alcohol), difficulty getting to the bathroom on time
and mobility, and current medications, such as diuretics, that
affect bladder function. The degree of bother associated with
the symptoms and its impact on activities of daily living (ADL)
should also be assessed through a symptom questionnaire,
especially as patients experiencing OAB symptoms frequently
have delayed seeking medical advice."

The presence of other conditions must be ruled out when
diagnosing OAB symptoms. If such symptoms (e.g., frequency,
urgency, and urinary incontinence) occur only at night, then
nocturnal polyuria (production of 20% to 33% or more [>20%
for younger individuals and >33% for elderly individuals] of total
24-hour urine output at night)," low nocturnal bladder capacity,
or both should be ruled out. Unlike the frequent small-volume
voids commonly observed in nocturia associated with OAB,

if urinary frequency is associated with normal or large volume
voids that match the volume of intake, polydipsia (“excessive
drinking”) should be ruled out. If voiding is frequent and
exceeds intake volume, the rare condition of diabetes insipidus
should also be ruled out. Absence of UTI and hematuria should
be confirmed. Additionally, if symptoms of urinary frequency
and urgency, with or without UUI, are present with bladder
pain, pelvic pain (including dyspareunia), or both, the clinical
presentation may indicate interstitial cystitis or bladder pain
syndrome. Genitourinary syndrome of menopause, which

is also associated with incontinence symptoms, should be
considered when diagnosing OAB symptoms among females.’

The AUA/SUFU Guideline on OAB further suggests a directed
physical examination that includes an abdominal exam to
document surgical scars, hernias, and palpable abdominal
masses, and to assess for bladder overdistension/suprapubic
fullness or bladder tenderness. In patients with significant risk
factors such as concomitant emptying symptoms, post-void
residual (PVR) assessment using ultrasound can be performed
to exclude urinary retention or incomplete emptying. The
AUA/SUFU Guideline on OAB also recommends a genitourinary
exam to rule out pelvic floor problems in women, a rectal exam
in men to assess for prostate concerns, and a urine culture to
rule out infections.!

Fluid intake and voiding diaries, used by patients to record their
intake and voiding behaviors, are a useful tool for clinicians in
the diagnostic process, as well as for patients as they self-
monitor symptom levels.” European Association of Urology
(EAU) guidelines recommend asking patients to complete a
voiding diary for a duration of 3-7 days when standardized
assessment is needed. EAU points out that such diaries can
further be used to measure treatment response and are widely
used in clinical trials.™



Evaluation of patient-reported outcomes (PRO) are extremely
important for both initial assessment and OAB symptom
management. Results from symptom questionnaires such

as the Bristol Female Lower Urinary Tract Symptoms
questionnaire,'? Lower Urinary Tract Research Network’s
LUTS index (LURN-SI-29 or 10),"® Urogenital Distress
Inventory (UDI)," the UDI-6 Short Form,™ the Incontinence
Impact Questionnaire (Short Form 11Q-7),'® the Overactive
Bladder Questionnaire (OAB-Q),'® the Overactive Bladder
Satisfaction with Treatment Questionnaire (OAB-SAT-q),"” and
the Overactive Bladder Satisfaction Questionnaire (OAB-S)
may be obtained at clinicians’ discretion.” A Mini-Mental State
Examination (MMSE)'® is suggested for assessing patients at
high risk for cognitive impairment.’

Clinical and Economic Burden
of OAB

Impact on Psychosocial Functioning
and Quality of Life (QoL)

The negative impact of OAB symptoms on psychosocial
functioning and QoL has been reported by several studies. In
a population-based, cross-sectional, internet-based survey by
Sexton et al., using the Hospital Anxiety and Depression Score
(HADS) instrument, the depression and anxiety rates (using a

cut-off score of 8 for clinically relevant levels of both depression
and anxiety separately) among those with OAB symptoms
sometimes or more were 17.3% and 16.4% for men and 15.7%
and 23.6% for women, respectively.” In a 2001-2010
Medicare Current Beneficiary Survey, of adults >65 years old
with scores >3 on the Vulnerable Elders Survey-13, Chuang et
al.?® found a higher prevalence of depression among patients
with OAB symptoms (defined as presence of an OAB diagnosis
code or self-reported use of antimuscarinic medications) vs
patients without OAB symptoms (23.9% vs 11.7%; p< .01).

In the same study, patients with OAB symptoms were more
likely to report ADL limitations (OR: 1.4 [95% CI: 1.1-1.7]),
instrumental ADL limitations (OR: 1.5 [95% ClI: 1.2-2.0]),
physical functioning limitations (OR: 1.9 [95% CI: 1.0-3.5]) and
depression (OR: 2.2 [95% ClI: 1.8-2.8]), compared to patients
without symptoms. Similarly, in a study using Medicare Current
Beneficiary Surveys from 2006 to 2011, Ganz et al.?' found

that patients with OAB symptoms reported high levels of
functional impairment as measured by the ADL (44% vs 33%),
instrumental ADL (53% vs 40%), and physical functioning
limitation scales (90% vs 81%), compared to patients

without OAB symptoms. In a survey study by Lai et al.?? of

51 adults diagnosed with OAB compared to 30 age-matched
control subjects without OAB, the prevalence of depression
(HADS >8) and moderate to severe depression (HADS-D

>11) among patients with OAB symptoms were 27.5% and
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12.0%, respectively. The authors found that patients with OAB
symptoms reported significantly higher HADS depression
scores compared to age-matched controls (5.3 + 3.9 vs 2.8

+ 3.9, p=.004) and that patients with OAB symptoms with
depression reported more severe incontinence symptoms as
measured by International Consultation on Incontinence -
Urinary Incontinence Short Form (ICIQ-UI; p= .001), greater
bother (p=.01) and more impact on QoL as measured by
Urogenital Distress Inventory Short Form (UDI-6; p< .001) and
Incontinence Impact Questionnaire Short Form (11Q-7; p< .001).

In a national telephone survey study by Stewart and
colleagues,* OAB symptoms were associated with significantly
lower scores on the 36-Item Short Form Survey (SF-36),%
higher scores on the Center for Epidemiologic Studies
Depression Scale,? and poorer scores on the Medical
Outcomes Study (MOS) Sleep Scale,?” which achieve statistical
significance at all measures. In a population-based internet
survey study by Milsom et al., physical and mental component
scores on the SF-12 questionnaire were significantly lower
among patients with OAB symptoms vs those with no
symptoms, and for patients with OAB symptoms with bother
vs those without bother (p< .001). The proportion of patients
with an overall health rating of “excellent” was greater among
those with no symptoms vs those with OAB symptoms with

or without bother (no/minimal symptoms: 18.5% vs OAB

with bother: 4.5% or OAB without bother: 8.0%; p< .001).

The proportion of patients with a HADS score of >8 (clinically
relevant levels of anxiety and depression, respectively) was
significantly greater among patients with OAB with or without
bother vs those with no/minimal OAB symptoms (OAB with
bother: 43.5% and 36.5%, OAB without bother: 26.0% and
18.0%, with no/minimal symptoms: 13.5% and 9%, for anxiety
and depression, respectively; p< .001).28 In a review of 32
studies, Kinsey et al. found patients with OAB symptoms
were likely to have greater levels of depression, anxiety,

and embarrassment/shame; difficulties with social life; poor
sleep quality and reported psychological impact on sexual
relationships; and a lower QoL than people without OAB
symptoms.?® Kannan et al.,*® using the National Health and
Wellness Survey, found patients with OAB/urinary incontinence
symptoms to have 4.1 points lower SF-8 mental and physical
health scores, compared to patients without OAB/urinary
incontinence symptoms (p< .001).

Impact on Work Productivity

OAB symptoms, including incontinence, have been shown to
be associated with reduced work productivity, excess days
related to absenteeism, disability, and higher unemployment
rates. In a population-based, internet-based survey study by
Sexton et al.,! a higher proportion of patients with incontinent
OAB completely agreed that they always worry about
interrupting meetings with frequent trips to the bathroom,
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compared to those with no/minimal symptoms (men 5.8%

vs 2.8%; women 10.4% vs 3.7%, respectively p< .0001).

In a US study using administrative claims data, Wu et al.®?
reported employees with OAB symptoms had 2.2 excess
days related to medically-related absenteeism and 3.4 excess
days related to disability compared with
patients without symptoms (p< .01). In
an internet-based survey conducted

by Coyne et al.,* patients with OAB
symptoms vs those with no or minimal
symptoms were significantly more likely
to be unemployed (44% men, 54%
women vs 24% men, 41% women)

and have greater productivity loss
(work productivity and activity percent
impairment: 19% men, 21% women vs
4% men, 7% women). Tang et al., using
data from Adelphi OAB/UI disease-specific program, reported
that patients with OAB symptoms with incontinence were less
likely to be on paid employment (31.2% vs 42.3%; p< .001)
and reported greater productivity loss (Work Productivity and
Activity Impairment (WPAI) while working: 31 vs 22; p< .001)
compared to those without incontinence.®* Kannan et al.*®
reported patients with OAB/urinary incontinence symptoms
to have 8.0% greater overall work productivity loss (p< .001)
and 12.9% greater activity impairment (p< .001), compared to
patients without OAB/urinary incontinence symptoms.

Clinical Burden

OAB symptoms are associated with significant clinical burden
as evidenced by a high prevalence of psychiatric comorbidities,
UTls, and falls/fractures among patients with OAB symptoms.
Sexton et al.’ found in a survey of respondents with OAB
symptoms that anxiety was reported in 16% of men and 24%
of women, and depression was reported in 17% of men and
16% of women. In another study, Chuang et al.?® found that
24% of patients with OAB symptoms suffered from depression.
Studies have shown that nearly half of patients with these
symptoms develop UTls compared to patients without.
(Chuang et al.?® reported 46% vs 16% in vulnerable elderly
patients with OAB vs no OAB, and Yehoshua et al.*® reported
51% vs 28% in ACH-treated wet OAB patients vs non-OAB
patients, respectively). Based on a review by Szabo et al.,

the proportion of OAB patients who experience a fall over a
1-year period ranged from 19% to 50%.% In addition, the AUA/
SUFU Guideline on OAB recognizes that urinary incontinence
can result in significant associated skin conditions such as
skin breakdown, urinary dermatitis, skin rash, excoriation, or
ulceration.’
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Economic Burden

Healthcare Costs

OAB symptoms have been shown to be associated with
substantial economic burden in terms of direct and indirect
medical costs. In an analyses of Medicare
claims data, Puckrein et al.?” estimated
the total US national costs associated
with OAB symptoms to be $2.4 to $5.2
billion (2018 USD) per year. In a study

by Durden et al.,*® using the MarketScan
database, the annual and adjusted
per-patient-per-month direct medical
costs were estimated to be $36,036 and
$3,003 for patients with OAB symptoms
vs $13,476 and $1,123 for patients
without (p< .0001), respectively; whereas
in a study by Chuang et al.,?® mean total
annual direct healthcare costs for patients with OAB symptoms
vs without were $17,607 vs $12,087, respectively (p< .01). In a
review of 18 studies, Powell et al. found the mean all-cause total
direct healthcare costs (from the payer perspective) to range
from $8,168 to $15,569 and OAB-specific costs to range from
$656 to $860. Those costs for patients with OAB symptoms
were higher by 43% to 117%, compared to patients without.*®
Darkow et al.,* in a retrospective claims database analyses,
found mean annual medical charges to be significantly higher
for patients with OAB symptoms vs patients without OAB
symptoms for falls and fractures ($934 vs $598; p< .0001);
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depression ($93 vs $23; p< .0001); UTIs ($603 vs $176; p<
.0001); skin infections ($67 vs $10; p=.002); vulvovaginitis
($11 vs $3; p< .0001) and any comorbidity ($1,689 vs $829; p<
.0001). (Figure 2)

Healthcare Resource Utilization

In the multi-year study on medically complex, vulnerable
elderly patients by Chuang et al.,?® the proportion of patients
with OAB symptoms vs without that were institutionalized was
17.5% vs 10%, had hospital admissions was 37.5% vs 25.9%;
outpatient visits was 86% vs 74%, physician office visits was
98% vs 92%, and ER visits was 46.7% vs 33.7%, respectively
(p< .01). Kannan et al.*® found patients with lower urinary

tract symptoms (LUTS) to be 1.57 (95% Cl:1.47-1.68) times
more likely to have emergency visits, 1.56 (95% CI: 1.43-1.69)
times more likely to have hospitalization, and 1.52 (95% CI:
1.41-1.63) times more likely to have medical provider visits,
compared to patients without LUTS. In a study by Thom et
al.,*> a 50% and 30% higher risk of hospitalization was found
among men and women >65 years of age with incontinence,
respectively, compared to those without incontinence. The
adjusted risk of admission to a nursing facility was 2.0 times
greater for women with incontinence (95% CI: 1.7-2.4) and
3.2 times greater for men with incontinence (95% CI: 2.7-3.8),
compared to those without incontinence. Holup et al.,** in a
study using the Minimum Data Set (MDS) for all free-standing,
certified nursing facilities, among 46,695 subjects >65 years
of age, found that urinary incontinence was the most common
health-related issue in people admitted from home to a long-
term care facility (43%), followed by dementia (38%), and a fall
within 180 days (34%). Gorina et al.,* using the long-term care
MDS, found 70% of long-term care residents to have urinary
incontinence.

Falls/Fractures-Related Healthcare Resource Utilization
and Costs

OAB symptoms in elderly patients could be associated with
an increased risk of falls and fractures, resulting in increased
healthcare resource utilization and costs. Caplan et al.,*® in

a multi-year study among Medicare enrollees, aged 65 to 89
years, with osteoporosis, found 17.7% vs 14.9% (p< .001)

of patients with vs without OAB symptoms to have a fall- or
fracture-related visit. All-cause healthcare costs for patients
with osteoporosis and OAB were higher by 35% (p< .001),
compared to patients without symptoms. In another multi-year
study among Medicare enrollees, aged 65 to 89 years, with
dementia, Caplan et al.“® found 14.8% vs 11.9% (p< .001)

of patients with vs without OAB symptoms to have a fall- or
fracture-related visit, and all-cause healthcare costs for patients
with OAB symptoms were higher by 23% (p< .001), compared
to patients without.

Overview of Overactive Bladder

Use of antimuscarinics and anticholinergic burden, particularly
among older patients, have been increasingly reported in
independent studies and analyses to be associated with
cognitive impairment, including problems with memory.#’
Antimuscarinics used to treat OAB symptoms have also

been associated with increased risk of falls and fractures.*®4°
Inappropriate use of antimuscarinics has also been associated
with increased healthcare costs. Szabo et al.*° found an
amplified risk of falls and fractures among patients with OAB
symptoms with higher vs no anticholinergic burden in the
previous 6 months (HR: 1.4 [95% CI: 1.3-1.4]). Yehoshua

et al.,® in a study on patients with OAB who initiated
anticholinergic medication, found that wet OAB patients

were 46% more likely than non-OAB patients to experience
falls/fractures (46% higher adjusted risk; p< .001) and used
significantly more healthcare resources (20% higher adjusted
risk for hospital admissions; p=.012 and 33% higher adjusted
total healthcare costs; p< .001) compared to patients without
OAB symptoms. Suehs et al.5' studied the healthcare

costs among elderly patients with OAB symptoms initiating
antimuscarinics and found annual all-cause healthcare costs to
be significantly higher among those with vs without potentially
inappropriate antimuscarinic use ($12,001 [95% CI: $11,657-
$12,355] vs $9,373 [95% Cl: $9,113-$9,641]; p< .001).

Long-Term Care: Healthcare Resource Utilization and
Costs

With an estimated prevalence of 70% among elderly patients in
long-term care (LTC) facilities,** OAB symptoms are associated
with substantial healthcare resource utilization and costs in this
patient population. In a study by Yeaw et al., using IQVIA’'s LTC
pharmacy data linked to IQVIA’s integrated data warehouse
(Dx/Rx), the percentage of patients with outpatient visits was
significantly higher in the OAB cohort compared to non-OAB
cohort (physician office visits: 71.3% vs 65.3%; UTl-related
visits: 33.2% vs 21.1%; urinary catheterization-related visits:
58.8% vs 39.6% and falls/ fractures-related visits: 30.5% vs
25.5%) and patients with OAB incurred an adjusted 17% higher
total costs compared to patients in the matched non-OAB
cohort (mean age 75 years). Mean total all-cause healthcare
costs for patients in the OAB cohort vs in the matched non-
OAB cohort were $15,870 vs $12,975, respectively (p< .0001).
Additionally, the authors found an adjusted 23% decrease in
nonpharmacy costs, with mean total physician office costs
reported as $1,152 vs $1,479, for treated vs untreated patients
with OAB.%2

Overactive bladder (OAB) is widespread yet underrecognized.
The syndrome significantly affects adult quality of life

(Qol), contributing to emotional distress, social limitations,
and functional decline. lts complex etiology and frequent
comorbidities make management challenging, while its
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