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Overactive bladder (OAB) is defined
by the presence of urgency (with or
without urge incontinence), usual-

ly with frequency and nocturia, and the

absence of pathologic or metabolic condi-
tions that might explain these symptoms.
Recent figures from the National
Overactive BLadder Evaluation (NOBLE)
program show that the overall prevalence
of OAB is 16.5% in the United States—rep-
resenting more than 34 million men and
women.1,2 Studies indicate that the pre-
valence of OAB in European nations may
be similar: a survey of 16 776 subjects
aged 40 years or older found the prevalence
of OAB to be 16.6% across 6 European
countries.3

In addition to the intangible costs (ie, the
emotional and physical toll that OAB takes
on individuals), the economic burden of this
disease is considerable. The direct and indi-
rect costs of OAB in 2000 were estimated
to total $12.02 billion in the United
States.2 A recent study analyzed US claims
data from privately insured patients 18 to
64 years of age. Compared with patients
without OAB, patients with OAB had signif-
icantly higher average total claim costs
($1767 vs $5018, 1995 dollars, respectively;
P = .0001), a significantly higher probability
of hospital admission (7.0% vs 20.6%, respec-
tively; P = .0001), and a significantly higher
average length of stay once admitted (4.8 vs
6.8 days, respectively; P = .0001) for the
study period.4 Other studies indicate that
costs can be decreased when OAB is proper-
ly diagnosed and treated.5,6

Clinicians and payers need comparative
information to support their clinical and
formulary decision making. To respond to
this need, a number of pharmacoeconom-
ic models have been used to illustrate
comparisons among antimuscarinic treat-
ments for OAB. Earlier studies have
focused on immediate-release formula-
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Abstract
Objective: The objective of this study was to

compare 1-year total healthcare costs for patients
with overactive bladder (OAB) initiating treatment
with extended-release formulations of tolterodine
and oxybutynin: tolterodine tartrate extended-
release capsules (tolterodine ER) versus extended-
release oxybutynin chloride (oxybutynin ER).

Methods: A model was developed from the payer
perspective using data from the PharMetrics Patient-
Centric database. Monthly discontinuation rates were
derived from a cohort of newly treated patients with
OAB (tolterodine ER, n = 15 394 or oxybutynin ER,
n = 7934). All were assumed to be receiving therapy
for at least 1 month. Medical management costs were
based on reimbursement for all services for a
matched cohort of patients taking tolterodine ER and
oxybutynin ER. Medical management costs for those
discontinuing therapy were based on patients receiv-
ing OAB care without pharmacotherapy (n = 29
992). Drug costs were from AnalySource (December
2004).

Results: After the 11-month follow-up period,
21% of patients taking tolterodine ER and 15% of
patients taking oxybutynin ER remained on original
therapy. One-year average total costs per patient for
those started on tolterodine ER were $8876 and
$9080 for oxybutynin ER, a difference of $204 per
year. Sensitivity analyses indicated results were
robust to changes in drug cost and probability of dis-
continuation. When discontinuation rates were held
equal, cost differences continued to favor toltero-
dine ER (21%, $272/yr; 15%, $233/yr).

Conclusion: Those taking tolterodine ER had
lower monthly drug and medical management costs.
This resulted in a total average annual cost savings
of $204 per patient for those started on tolterodine
ER. At the end of 1 year, patients with OAB were
more likely to remain on original drug treatment tak-
ing tolterodine ER versus oxybutynin ER.
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tions; and some compared immediate- with
extended-release products.7-13

Several recently published models have
compared the extended-release formulations
with each other because these treatments
are now more commonly used. In one such
model incorporating more than 30 resource
and cost inputs, the average 3-month overall
treatment costs for tolterodine tartrate
extended-release capsules (tolterodine ER)
therapy were 6% less than that of oxybutynin
chloride extended release (oxybutynin ER)
therapy ($1207 vs $1283) for OAB patients
initiating long-acting drug therapy in a pri-
mary care setting.14 This model included esti-
mates of incontinence pad use and lost
productivity based on published data.

A cost-effectiveness model developed by
Hughes and Dubois compared the extended-
release forms of tolterodine and oxybutynin.15

This study included patient-level data on
incontinence episodes and pad use from clin-
ical trials and from the literature, incorporat-
ing persistence and adverse effects (eg, dry
mouth or central nervous system side
effects). Both extended-release formulations
were found to be cost effective, and their rank
ordering in the results were influenced by
“uncertainty surrounding the health and cost
consequences of early discontinuations.”15

Economic models of OAB therapy are
often developed so managed care organiza-
tions (MCOs) can compare treatments to
assist in formulary decision making and
input their own plan-specific information
into the model. However, in the majority of
circumstances, most MCOs do not have the
specific clinical information needed for the
model inputs. For example, the number of
incontinence episodes experienced by a
patient is often an important input in OAB
economic models, but the majority of MCOs
do not have systems in place to accurately
track such variables. Moreover, most plans
do not cover certain costs, such as the cost
of incontinence pads, diapers, or the cost of
laundry. Thus, the costs associated with the
utilization of such materials would likely not
factor into their coverage decision making.
Thus, it is unlikely that a typical insurer or
MCO has the clinical inputs required to cus-
tomize these models, nor would they be
greatly concerned with some of these costs.

There are, however, a number of poten-
tial model inputs that insurers can track
easily within their population and that have
an impact on reimbursement. For example,
payers know their drug costs for pharmacy
claims, and most can track how long an
enrollee is persistent with therapy, or if the
patient discontinues the drug. An OAB eco-
nomic model that incorporates these types
of inputs is, therefore, not only more rele-
vant to the insurer in terms of reimburse-
ment costs, but is more easily customizable
and can be used to more accurately reflect
the unique experiences of a given insurer’s
OAB population. The objective of this study
was to compare tolterodine ER and oxybu-
tynin ER in a cost-minimization model that
is not only user friendly, but also includes
data readily available to most payers as
inputs into the model.

Methods

Model Design. A decision-analysis model
was developed using Microsoft Excel com-
paring the 12-month economic impact of
treating OAB. The diagram in the Figure
depicts a schematic of the decision-analysis
model used. Because they are the most wide-
ly prescribed drugs for OAB, the comparison
is limited to the long-acting forms of toltero-
dine and oxybutynin (tolterodine ER and
oxybutynin ER). The model takes the
payer’s perspective and a cost-minimization
approach; treatment outcomes are assumed
to be the same for patients who persist with
therapy. Because the frequency of therapy
switching has been found to be relatively low
(~6%),16 it was assumed that when treatment
was discontinued, patients were medically
managed without pharmacotherapy. Discon-
tinuation of initial therapy (which also
includes patients who switched from thera-
py) was accounted for on a monthly basis.

Data Sources

Medication costs and medical manage-
ment costs are included. Medication costs
are calculated using the average wholesale
price (AWP). The AWP for both drugs was
obtained in December of 2004 from Analy-
Source, an online vendor of drug pricing
data.17 The cost for tolterodine ER was based
on Detrol LA® 4 mg and was assumed to be
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$3.31 per dose, or $99.30 per month.
Oxybutynin ER cost was based on Ditropan
XL® 10 mg and was assumed to be $3.38 per
dose, or $101.40 per month.

In addition to the costs associated with
OAB pharmacotherapy, the model also
incorporates costs for medical management.
These include the costs of non-OAB–related
pharmacy services, as well as the cost of
inpatient, outpatient, and emergency servic-
es used by OAB patients over the course of
1 year. Both medical management costs and
the rates of OAB therapy discontinuation
were obtained from the PharMetrics Patient-
Centric database, which is composed of fully
adjudicated medical and pharmacy claims
for more than 55 million covered lives from
more than 75 health plans across the United
States.18 The PharMetrics database includes
both inpatient and outpatient diagnoses (in
International Classification of Diseases,
Ninth Revision, Clinical Modification for-
mat) and procedures (in Current
Procedural Terminology 4 and Healthcare
Common Procedures Coding System for-
mats), as well as both standard and mail-
order prescription records. Data on
prescription records include the National
Drug Code, as well as “days supplied” and
“quantity dispensed” fields.

Records in the PharMetrics database are
representative of the national managed care
population based on a variety of patient and
health plan demographic measures, includ-
ing geographic region, age, sex, and plan
type. The data are also longitudinal, with an
average member enrollment time of 2 years.
Only health plans submitting data for all
members are included in the database,
ensuring complete data capture and un-
biased samples.

The sample population for this study con-
sisted of all patients with either a new diag-
nosis of OAB or new use of 1 of the
medications of interest (tolterodine or oxy-
butynin in any form) between January 1,
2001, and December 31, 2002. The date of
first OAB diagnosis or medication use served
as the patient’s index date. All patients were
required to have pre-index and follow-up
periods of 12 months each in relation to this
date. Claims for selected patients were then
accumulated spanning the period from

Figure. Model Schematic
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January 1, 2000, to December 31, 2003. It
was found that 80% of all pharmacologically
treated patients with OAB were using
tolterodine ER or oxybutynin ER, with the
remaining 20% taking one of the immediate-
release formulations.

A propensity score was calculated for each
patient with OAB. The estimated propensity
scores were intended to represent a particu-
lar patient’s probability for receiving a given
treatment option and were calculated by
summing coefficient values for a list of poten-
tial confounding variables. Use of these
scores confers the advantage of having a sin-
gle estimate available to adjust for con-
founding in a multivariate analysis. In this
case, the outcome of interest was the
propensity for treatment with any of the
selected medications for OAB.

Patient Cohorts

Using these data, 3 cohorts were created
for deriving the model inputs:

Cohort 1. All patients taking tolterodine
ER and oxybutynin ER, selected as described
above, were included in this cohort. The
cohort included 15 394 treated with toltero-
dine ER and 7934 patients treated with oxy-
butynin ER. Using these data, monthly
discontinuation rates were calculated for each
drug group (Table 1).

Cohort 2. From among those in Cohort 1,
the tolterodine ER and oxybutynin ER
patients were matched based on the estimated
propensity score for OAB pharmacotherapy to
create a matched cohort. After matching, a
cohort of 7257 tolterodine ER and 7257 oxy-
butynin patients resulted. The average annual
medical costs for each treatment group were
then calculated. Costs were derived from the
amounts paid by the insurer for services ren-
dered. These costs were included as the med-
ical management costs for these patients,
excluding the OAB drug treatment costs
(Table 2).

Cohort 3. All patients who were treated
with any OAB medication were matched based
on the estimated propensity score to a control
group of patients with OAB who were not
receiving any OAB pharmacotherapy. After
matching, there were 29 992 patients in the
OAB-drug-treated group and 29 992 patients in

the medically managed group (no pharma-
cotherapy). The individuals not receiving
OAB pharmacotherapy were considered to be
a “medically managed” group, and the aver-
age cost of medical treatment for this group
was used to account for monthly medical
costs for patients who discontinued treatment
with a study drug for the remainder of the
study period (Table 2).

Assumptions. All patients who received
tolterodine ER or oxybutynin ER were
assumed to continue receiving treatment for
the first full month. This assumption was
made because the costs for care and the costs
for the drug will have been incurred by the
payer, regardless of whether or not the
patient discontinues pharmacotherapy short-
ly after initiation. All patients were followed
for 11 months after the initial treatment
month, for a total 1-year follow-up period. If
the original therapy was discontinued, costs
for the remainder of the study period were
assumed to be those for medical management
(the nonpharmacotherapy group).

Base-case and Sensitivity Analysis. The
base case examined the average cost per
treatment group that resulted when the dis-

Table 1. OAB Drug Treatment Discontinuation Rates

Month after 
initial month
on therapy Tolterodine ER (%) Oxybutynin ER (%)

Month 1 6 11

Month 2 39 41

Month 3 10 10

Month 4 7 7

Month 5 4 4

Month 6 3 3

Month 7 3 3

Month 8 2 2

Month 9 2 2

Month 10 2 1

Month 11 2 1

Remain on therapy 21 15

OAB indicates overactive bladder; ER, extended release.
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continuation rates from the PharMetrics
database were used. In one-way sensitivity
analyses, the medical management costs
were varied to identify the increase or
decrease needed for parity. One-way sensi-
tivity analyses also were used to estimate
the increase or decrease needed in the drug
AWP for total average costs to be the same
for both groups.

Results

The per-month cost calculations for the
base-case analysis are presented in Table 3.
This analysis results in total average costs
per patient per year of $8876 for patients
started on tolterodine ER and $9080 for
patients started on oxybutynin ER, a differ-
ence of $204 per patient per year, or $17 per
patient per month. Sensitivity analysis indi-
cated that when all other costs are held at
the baseline assumptions, the cost of oxy-
butynin ER must decrease from $3.38 to
$1.88 per month for the average annual
costs to be equal for both groups; or the cost
of tolterodine ER must increase from $3.31
per dose to $4.57 per dose for the average
cost to be equal.

When persistence rates were held equal
across the 2 treatments, cost differences
continued to favor tolterodine ER. If the dis-
continuation rates for tolterodine ER were
used for both treatments, the cost difference
was $272 per patient per year; when rates for
oxybutynin ER were used for both treat-
ments, the cost difference was $233 per
patient per year. When the medical manage-
ment costs were varied, tolterodine ER med-
ical costs must increase from $662 to $700

per month for total costs to be equal.
Oxybutynin ER medical costs must decrease
from $712 to $677 per month for parity
between treatments. When medical manage-
ment costs for both drug groups were held
constant at either $662 or $712 per month,
the annual cost difference favored oxybu-
tynin ER at $20 and $50 per patient per year,
respectively.

Discussion

The model results indicate that when
OAB therapy is initiated with tolterodine
ER, there is an annual cost advantage to the
payer over initiating therapy with oxybu-
tynin ER. The advantage stems from both
the monthly OAB drug costs and monthly
medical management costs being slightly
lower for tolterodine ER. Additionally, ther-
apy discontinuation rates over the course
of the first year were also slightly lower with
tolterodine ER. The relative advantage
afforded by superiority of tolterodine ER
across these 3 measures results in a cost
advantage over the first year of therapy that
is robust to changes in the model’s assump-
tions regarding inputs.

The results of this study are similar to
those found by Noe and colleagues where
the extended-release formulations of toltero-
dine and oxybutynin were compared.14 Noe’s
cost-minimization model assumed equal
effectiveness across treatments and used a
combination of published data and expert
opinion to construct a detailed model of
resource use. The authors estimated that 3-
month treatment costs were $1207 for
tolterodine ER–treated patients and $1283
for oxybutynin ER–treated patients. If sim-
ply multiplied by 4 to obtain an annual esti-
mate, this would indicate that $4828 would
be spent for a tolterodine ER–treated patient
and $5131 would be spent for an oxybutynin
ER–treated patient over 1 year, an annual
difference of $304. Although the difference
in the Noe annual estimate and the annual
estimate presented here is relatively large, it
should be noted that the claims data used in
this analysis indicate that the majority of
treatment discontinuations occur in the first
3 months after initiation of therapy; thus,
the simple multiplication of the Noe 3-
month cost is an overestimation of the true

Table 2. Monthly Medical Management
Costs (Excludes OAB Pharmacotherapy)

Medical management
Therapy cost ($/month)

Tolterodine ER 662

Oxybutynin ER 712

Medical management 723

OAB indicates overactive bladder; ER, extended
release.
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cost. However, it does provide a crude basis
for comparison.

Additionally, the lower total cost estimate
presented by Noe and colleagues may be
explained by 2 key methodological differ-
ences. Noe and colleagues’ cost estimates
are for OAB-related treatment only and
included treatments for urinary tract infec-
tion, skin infections, depression, and frac-
tures, because these conditions are often
associated with OAB. However, the total cost
in the model presented here included costs
for all healthcare services (eg, inpatient, out-
patient, emergency department), not just
OAB-related services. Moreover, because
many of Noe and colleagues’ cost inputs
were based on claims submitted to
California’s Medicaid program (Medi-Cal), it
would be expected that total cost estimates
presented by Noe would be lower than those
found in this study, which had costs based
on reimbursements by private insurers
made during 2001 and 2002.

In the Hughes and Dubois model, incre-
mental cost effectiveness was calculated
considering rates of treatment persistence
and adverse events obtained from clinical
trial data.15 The authors explain that
although both tolterodine ER and oxybu-
tynin ER were cost effective, their relative
ranking as “more” cost effective varied
under different scenarios because of uncer-
tainty around the consequences of discon-
tinuation. Compared with tolterodine ER,
oxybutynin ER was associated with an incre-
mental cost per incontinent-free week that
ranged from £84.82 to being dominated
when full persistence was assumed in the
sensitivity analysis.

In sensitivity analyses, the current model
was found to be robust to changes in drug
pricing and discontinuation rates.
Tolterodine ER costs had to increase by 38%
to $4.57 per dose for parity to exist between
treatments. Oxybutynin ER costs had to
decrease by 55% from $3.38 to $1.88 per
dose for parity to exist between treatments.
Tolterodine ER results remained favorable
when discontinuation rates were made equal
using either 15% or 21% discontinuation.

Small differences were found when med-
ical management costs were held equal.
When costs were held equal at $662 per

month for both groups, a difference of $20
per patient per year, or less than $2 per
patient per month, results, favoring oxybu-
tynin ER. When costs were held at $712 per
month for both groups, a difference of $50
per patient per year, or less than $5 per
patient per month, results, again favoring
oxybutynin ER. This indicates that these
medical management costs can influence
the total average costs in important ways.
Robust methods must be used in estimating
these costs, as was done here by using a
propensity score matched cohort. The $50
per month advantage in medical manage-

Table 3. Monthly Cost Calculations

Medical
OAB management

Node Month drug cost ($) cost ($) Total ($)

For patients who begin on tolterodine ER
1 1 99 8615 8714

2 2 199 8554 8753

3 3 298 8493 8791

4 4 397 8432 8829

5 5 497 8371 8868

6 6 596 8310 8906

7 7 695 8249 8944

8 8 794 8188 8982

9 9 894 8127 9021

10 10 993 8066 9059

11 11 1092 8005 9097

12 RT 1192 7944 9136

For patients who begin on oxybutynin ER
13 1 101 8665 8766

14 2 203 8654 8857

15 3 304 8643 8947

16 4 406 8632 9038

17 5 507 8621 9128

18 6 608 8610 9218

19 7 710 8599 9309

20 8 811 8588 9399

21 9 913 8577 9490

22 10 1014 8566 9580

23 11 1115 8555 9670

24 RT 1217 8544 9761

OAB indicates overactive bladder; ER, extended release; RT,
remain on therapy.
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ment costs that is seen with tolterodine ER
(at $662 vs $712 per month) contributes to
a $204 total advantage for the year. The
monthly medical management cost differ-
ence must be reduced to approximately zero
for the total annual advantage to disappear.

Limitations

It is important to recognize that the
model has several limitations that could
have an impact on its use and the results
presented. The methodology used in this
analysis is such that the efficacy of treat-
ments is assumed to be the same. Although
including discontinuation rates in the model
may serve to account for some differences in
efficacy (assuming that lack of efficacy is
associated with treatment discontinuation),
discontinuation alone cannot account for
differences in other treatment outcomes.
However, other economic models have also
assumed equal efficacy in their analyses.

The model does not take into consideration
humanistic outcomes, such as patient-report-
ed outcomes or measures of quality of life,
which would capture aspects as the social
stigma or embarrassment generated by the
condition. Because patients with OAB have
reported that their condition exerts tremen-
dous psychological burden,19 if there are dif-
ferences in humanistic outcomes between
tolterodine ER and oxybutynin ER, these dif-
ferences could have an impact on the relative
cost effectiveness of these long-acting agents.
Moreover, the model does not account for dif-
ferences in productivity associated with treat-
ments, which also could have an impact on
total cost or cost effectiveness.

Finally, the model is constructed at the
treatment level, and does include clinical or
patient-level information. More detailed data
on the experiences of the patient while
receiving OAB therapy could prove useful to
a more accurate estimation of treatment
costs, but because the cost of resources such
as incontinence pads or the cost of frequent
clothes laundering are not covered by man-
aged care payers, these costs are not rele-
vant given the perspective of this analysis.

Conclusion

A user-friendly model was developed that
allows MCOs to use data that are accessible

to them (eg, drug costs and drug discontinu-
ation rates) to compare OAB treatments ini-
tiated with tolterodine ER or oxybutynin ER.
Base-case data from a large claims database
indicate that patients with OAB were more
likely to remain on original treatment at the
end of 1 year when treated with tolterodine
ER versus oxybutynin ER. When combined
with lower drug and medical management
costs, this resulted in a total annual cost dif-
ference of $204 per patient. This model can
be adapted by payers to make formulary
management decisions among therapies
based on knowledge of their own patient
population.
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