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Objective: To present a Canadian economic evaluation on the cost-utility of ulipristal acetate
(5 mg orally daily) compared to leuprolide acetate (3.75 mg intramuscular monthly) in the
treatment of moderate-to-severe symptoms of uterine fibroids in women eligible for surgery.
Methods: A probabilistic decision tree was constructed to model the pre-operative pharma-
cological management of uterine fibroids under the primary perspective of the Ontario public
payer. The model parameterized data from clinical trials, observational studies, and public
costing databases. The outcome measure was the incremental cost-utility ratio. Uncertainty in
the model was explored through sensitivity and scenario analyses.

Results: Ulipristal was associated with faster control of excessive menstrual bleeding, fewer
symptoms of hot flashes and lower health care resource consumption. The ulipristal strategy
dominated leuprolide as it provided patients with more quality-adjusted life years (0.177 versus
0.165) at a lower cost ($1,273 versus $1,366). Across a range of sensitivity analyses, the results
remained robust except to the dose of the comparator drug. If leuprolide was administered at
11.25 mg, once every 3 months, the expected cost for the leuprolide strategy would decline
and the associated incremental cost-utility ratio for ulipristal would be $168/quality-adjusted
life year.

Conclusion: Ulipristal offers a unique opportunity to effectively and rapidly control men-
strual bleeding in patients with uterine fibroids; thereby improving their quality of life while
minimizing the probability of moderate-to-severe hot flashes that are common with leuprolide.
The current economic analysis suggests that ulipristal remains the dominant strategy across
extensive sensitivity analyses.

Keywords: cost-utility analysis, uterine leiomyomas, preoperative care, decision tree,
menorrhagia

Introduction
Uterine leiomyomas (uterine fibroids) are benign, hormone-sensitive tumors within
the uterine wall composed of smooth muscle cells and connective tissue.'? Although
the majority of patients are asymptomatic,? for the subset who are symptomatic,
fibroids are associated with heavy menstrual bleeding, pelvic pain, and bulk-related
complaints that often compromise a patient’s quality of life.>® The most common
symptom reported among patients is menorrhagia which may lead to iron-deficient
anemia and chronic fatigue.’

In the treatment of symptomatic uterine fibroids, current guidelines have recom-
mended a surgical approach as it represents the only curative treatment available in a
clinician’s toolkit.®® Pre-operative management may however be desirable to optimize
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a patient’s medical condition to reduce subsequent surgical
morbidity,'*!! especially given the wait times associated
with elective surgeries. Until recently, few pharmacological
options have been available for symptom management as
most patients would have already tried oral contraceptives,
intra-uterine devices, nonsteroidal anti-inflammatory drugs
and/or iron supplements during the course of their illness
without successful symptom control. These agents have
shown marginal benefit in managing bleeding and bulk symp-
toms associated with uterine fibroids.!° Instead, an alternative
frequently prescribed by physicians in Canada is the off-label
usage of a gonadotropin-releasing hormone (GnRH) agonist,
such as leuprolide acetate, since it is considered to be the
most effective medical therapy in controlling bleeding, cor-
recting anemia, and reducing fibroid size.® However, concerns
remain with the use of GnRH agonists given their suboptimal
side-effect profile (eg, flare effects, menopausal symptoms),
especially in the long-term (eg, potential for bone mineral
loss); their delayed onset of bleeding control; and the rapid
nature of fibroid regrowth upon treatment cessation, 1214
A new option, ulipristal acetate, was approved in Canada
in 2013 and is now part of the medical toolkit for uterine
fibroid symptom management in women eligible for surgery.
In a study comparing 3-month treatment of ulipristal to
leuprolide, ulipristal demonstrated non-inferiority to once-
monthly leuprolide in controlling excessive uterine bleeding
and was significantly less likely to cause symptoms of hot
flashes." In addition, at 6 months follow-up after a single
treatment course, patients on ulipristal maintained sustained
fibroid reduction.!* The publication of this trial’s results
has left practitioners and decision-makers questioning the

Ulipristal
Moderate-to-
severe

symptomatic
uterine fibroids

Leuprolide

Figure | Structure of the economic model.

potential economic value of a practice change if ulipristal is
prescribed. To date, there has been no Canadian economic
evaluation comparing pharmacotherapies to manage symp-
toms of uterine fibroids. This paper thus investigates the
economic value of ulipristal compared to leuprolide in the
management of moderate-to-severe symptoms from uterine
fibroids in patients for whom surgery is an option. Given
the significant heterogeneity observed in clinical practice,
we further conducted scenario analysis to explore the cost-
utility of pharmacotherapy for uterine fibroids under different
settings and perspectives.

Materials and methods

A probabilistic decision tree was used to estimate the expected
costs and quality-adjusted life years (QALY's) of two medical
treatments for symptomatic uterine fibroids: ulipristal (5 mg
orally daily) compared to leuprolide (3.75 mg intramuscular
monthly) (Figure 1). A decision tree analysis was adopted
given the acute nature of pre-surgical drug therapy.”” The
primary perspective of this model was that of the public health
care payer (ie, Ontario’s Ministry of Health and Long Term
Care) with only direct medical costs related to the interven-
tion and the condition captured. The model’s time horizon
captured a pre-surgical period of 3 months to reflect the
licensed indication for ulipristal.'® The Consolidated Health
Economic Evaluation Reporting Standards were followed in
reporting this economic evaluation.'’

Health states and transitions probabilities
The health states in this model were defined a priori accord-
ing to menstrual bleeding control. All patients began with

Controlled w/hot flashes

bleeding

w/out hot flashes

w/hot flashes

Uncontrolled
bleeding

w/out hot flashes

Controlled w/hot flashes

bleeding

w/out hot flashes

w/hot flashes

Uncontrolled
bleeding

w/out hot flashes

A A A A A A A A

Note: This decision tree illustrates the structure of the model alongside the health states that were incorporated into this model.

Abbreviation: w/, with.
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symptomatic uterine fibroids and, over the course of their
treatment, either achieved “controlled bleeding” (ie, defined
in alignment with the PGL4001 [UPA] Efficacy Assessment
in Reduction of Symptoms due to Uterine Leiomyomata
[PEARL] clinical trial, as a monthly pictorial blood assess-
ment chart [PBAC] score <75, which corresponds to a
blood loss =60 mL;™® or “uncontrolled bleeding” [PBAC
score =75])." The transition probabilities for these health
states were taken from PEARL II, a head-to-head ran-
domized-controlled trial that compared ulipristal against
leuprolide. This study included premenopausal female
patients, aged 18-50, with heavy uterine bleeding due to
their fibroids (pre-treatment monthly PBAC >100, which
corresponds to a blood loss of 80 mL) and at least one myoma
measuring between 3—10 cm in diameter.'* At 3 months of
therapy, a PBAC score <75 was achieved by 90.3% and
89.1% of the patients treated with ulipristal and leuprolide
respectively (Table 1)" (difference: 1.2% [95% confidence
interval: —=9.3%, 11.8%]).

Among the proportion of patients who achieved bleeding
control, the model also incorporated the time-to-controlled
bleeding given the drug’s differences in onset of action."
Onset of action was defined as the first day in which the
total PBAC score for the following 28 days and for all sub-
sequent 28-day periods (calculated daily) until the end of the
treatment, was less than 75."* The number of days of con-
trolled menstrual bleeding was determined through Kaplan—
Meier analysis of patient-level data from the PEARL II study
as supplied by the study investigators (Table 1). As discussed
within the appropriate sections, data on time-to-controlled
bleeding were incorporated into the utilities calculation
and impacted the number of lost productivity days when
addressing the secondary societal perspective.

The probability of moderate-to-severe hot flashes,
a drug-related adverse effect, was also incorporated into the
model (Table 1). Experiencing hot flashes was not specific
to whether patients responded to therapy.

Utilities and QALYs

Effectiveness in this model was translated into QALYs. Util-
ity weights for each health state were derived from a cross-
sectional direct elicitation exercise of 909 pre-menopausal
women across Canada (Table 1).!"” Respondents were asked
to rate clinically validated health states that described dif-
ferent symptom-levels of uterine fibroids on the EuroQol-
Sdimensions-5 levels?® according to five dimensions:
mobility, self-care, usual activities, pain/discomfort and
anxiety/depression. This exercise further asked respondents

to place a value on hot flashes and mode of drug administra-
tion (Table 1)."

Costs and resource utilization

Costs were taken from a variety of sources with all costs
reported in 2013 Canadian dollars. As this model captures
the pre-surgical period, costs were calculated from the initial
presentation (ie, surgical consultation) until the completion of
the drug regimen before undergoing surgery. The costs of the
surgical work-up and subsequent surgery were not included
in this analysis as this would apply to all patients, irrespective
of'their initial pre-surgical pharmacotherapy. Between the two
pharmacotherapies, a difference in hospital-related surgical
cost was not to be expected.”> An 8% pharmacy markup
was applied to all drug prices?' alongside a pharmacist’s
dispensing fee.”? The monthly cost of leuprolide (3.75 mg
intramuscular) and of ulipristal (5 mg orally) was $347.18
and $343.80 respectively.”® No costs were associated with
managing adverse drug reactions, such as hot flashes, as it
was assumed that patients would be counseled on conserva-
tive measures to handle these.

Each leuprolide injection was assumed to lead to a bill-
ing for the drug administration and a physician’s partial
assessment (physician opinion). A chart audit conducted in
Ontario suggested that 68% of injections were conducted at
the specialist’s office while the remainder were performed
in a general practitioner setting (unpublished data from
IMS Brogan [IMS Brogan is the Canadian business unit
of IMS Health that provides anonymized medical claims
data], 2013). A weighted injection cost was thus calculated
according to these proportions. For ulipristal, patients were
assumed to require one specialist’s visit over the treatment
course (Table 1).

No other costs were included in the base-case analysis
beyond those mentioned above. The resource utilization men-
tioned here was not specific to a patient’s bleeding status.

Costs and utilities were not discounted given that the
model time horizon was less than a year.

Data and uncertainty analysis
The incremental cost-utility ratio (ICUR) was calculated
according to conventional decision rules with no ICUR
calculated under situations of dominance.

The probabilistic analysis, based on Monte Carlo simula-
tion techniques, ran the model over a large number of times
(n=1,000) with parameter values randomly drawn according
to their distribution’ to permit exploration of parameter uncer-
tainty. The type of distribution for each parameter was selected
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according to good modeling practice guidelines (eg, beta

distribution for probabilities and utilities given that their val-

ues are constrained between 0 to 1; gamma distribution for
resource utilization given the minimum asymptote of 0).> Drug
costs under the Ontario Drug Benefit plan were not defined
by a probability distribution given that these are fixed costs
across provinces. Rather, to reflect variability in drug costs,
we modeled scenarios at different drug strengths. Parameter
uncertainty based on the probabilistic analysis was presented
by the cost-effectiveness acceptability curve (CEAC) which
demonstrates the probability that a treatment (eg, ulipristal) is
the most cost-effective compared to its alternative (eg, leupro-
lide) across a range of willingness-to-pay thresholds.

Methodological assumptions inherent to the model were
also tested. We explored how the: i) removal of the utility
increments or decrements associated with the mode of drug
administration and side-effects respectively, or ii) removal of
the billing of a medical visit alongside an injection visit for
leuprolide impacted the model results. All model parameters,
with the exception of the price of ulipristal and leuprolide,
were further explored through one-way sensitivity analysis
in which model inputs were tested individually to ascertain
the impact of each parameter.'®

The base-case scenario was populated with the parameters
presented in Table 1. However, alternative scenarios were
explored to ascertain the cost-utility of ulipristal under dif-
ferent situations, including:

1. Inclusion of add-back therapy: hormonal add-back may
be prescribed to patients on leuprolide to manage adverse
effects. A Canadian chart audit on physician practices
suggested that 39% of uterine fibroid patients were given
add-back therapy as part of their leuprolide regimen (IMS
Brogan, unpublished data, 2013). Although the original
model assumed no patients were receiving add-back
therapy, two-way sensitivity analysis was conducted in
which the proportion of patients receiving add-back
therapy and the probability of hot flashes were changed
simultaneously. The cost of add-back therapy included
the price of 5 mg norethindrone acetate, the pharmacy
up-charge, and an additional dispensing claim.

Table 2 Expected results under the base-case scenario

2. Leuprolide 11.25 mg: this single 3-month dosing would
reduce resource utilization in terms of specialists visits
and injection-related costs.

3. Societal perspective: as fibroids primarily affect women
of reproductive age,>? it can negatively impact pro-
ductivity? and a societal perspective, incorporating
the costs of work absenteeism, was undertaken. A chart
review, conducted by IMS Brogan, suggests that approxi-
mately 89% of Canadian uterine fibroid patients are
employed (unpublished data). It was therefore assumed
that each medical visit would translate to 2 hours of lost
productivity among employed females with the salary
taken from published average wage rates of Canadian
females.’! Furthermore, lost productivity due to uncon-
trolled bleeding was incorporated. In a Canadian survey
of 331 employed females with moderate-to-severe uterine
fibroids symptoms, patients reported that, over a month,
the average number of missed work hours due to fibroid-
related symptoms was 7.5 hours.*

Results
Under the base-case, the expected costs for ulipristal and
leuprolide were $1,273 and $1,366 while the expected
QALYs were 0.177 and 0.165 respectively. Ulipristal was
the dominant strategy in managing women suffering from
moderate-to-severe symptoms of uterine fibroids as, on aver-
age, it led to a cost saving of $92 and an incremental gain of
0.012 QALYs per patient over a 3-month period (Table 2).
A breakdown of the different types of costs, by treatment
strategy, is provided in Table 3. The distribution of all 1,000
Monte Carlo simulations lay in the south-east quadrant of the
incremental cost-effectiveness plane (Figure 2). As such, no
CEAC is presented as, across all willingness-to-pay thresh-
olds, ulipristal had a 100% probability of being the most
cost-effective strategy. Furthermore, the economic model
was robust across all the parameters tested in the one-way
sensitivity analysis (Table 4).

The results remained robust to the removal of utility
increments/decrements with ulipristal being the dominant
strategy (Table 5). Another conservative assumption tested

Total Incremental
Costs QALYs Costs QALYs ICUR
Leuprolide $1,365.58 0.165 -reference- -reference-
Ulipristal $1,273.44 0.177 $-92.13 0.012 Ulipristal dominates leuprolide

Note: Costs in 2013 Canadian dollars.

Abbreviations: QALYs, quality-adjusted life years; ICUR, incremental cost-utility ratio.
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Table 3 Expected cost breakdown under the base-case scenario (deterministic results)

Type of costs Ulipristal Leuprolide Difference (ie, ulipristal —
leuprolide)

Drug-related costs ($)

Drug costs 1,113.91 1,124.86 —-10.95

Pharmacist dispensation 8.40 25.20 —-16.80

Drug administration 0.00 113.44 —113.44
Total drugs 1,122.31 1,263.50 —141.19
Non-drug costs

Medical visits* 149.15 101.7 47.45
Total direct health care costs 1,271.46 1,365.20 -93.74
Cost from time lost from work due to symptoms 66.13 93.23 -27.10
Cost from time lost from work due to medical visits 78.68 157.35 -78.67
Total indirect health care costs 144.81 250.58 —-105.77

Notes: *Medical visits in which patients are assessed by the physician and receive an injection are not captured here. Rather, such costs have been classified under “drug
administration”. Costs in 2013 Canadian dollars.

was the impact of medical visits associated with each  threshold rose, the probability that ulipristal was cost-
injection. If patients on leuprolide had no further billed effective increased (Figure 3).

medical visits except for their initial consult, the leuprolide Three alternate scenarios were tested and, with the
strategy was found to be less costly ($1,263 versus $1,274)  exception of the dosage of leuprolide (scenario 2), ulip-
(Table 5). As the QALYs remained unchanged (0.165  ristal remained the dominant scenario. Compared to base-
QALYs versus 0.177 QALYs), the ICUR for ulipristal case, incorporating add-back therapy reduced the QALY
became $1,015.65/QALY and, as the willingness-to-pay  difference between the two treatment strategies with little

Incremental QALYs
200 1

150 A

100 -

50

]

-0.025 -0.02 -0.015 -0.01 -0.005 0.005 0.0L 0.015 0.02 0.025

Incremental costs

-50 A

-100

-150 A

200 - ° .

Figure 2 Probabilistic sensitivity analysis base-case (health care payer perspective).

Notes: The incremental cost-effectiveness plane demonstrates the joint distribution in costs (y-axis) and QALY (x-axis), recalculated over 1,000 replications of the study
parameters using Monte Carlo simulation technique. Each point in the graph represents a single iteration of the Monte Carlo simulation.

Abbreviation: QALYs, quality-adjusted life years.

ClinicoEconomics and Outcomes Research 2015:7 submit your manuscript 219
Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Tsoi et al

Dove

Table 4 Results of one-way univariate sensitivity analysis of the base-case parameters

Parameter description Lower range Upper range
Parameter ICUR Parameter ICUR
value result value result

Base-case model parameters

Monthly cost of “add-back”-therapy, norethindrone acetate: 5 mg $30.28 Dominant $56.24 Dominant
Pharmacy upcharge 5.60% Dominant 10.40% Dominant
ObGyn: consultation for initial diagnosis (20 minutes) $71.19 Dominant $132.21 Dominant
Cost of injection — medical visit billed alongside $2.72 Dominant $5.06 Dominant
Cost of first injection — sole reason (ie, no visit) $4.73 Dominant $8.78 Dominant
ObGyn: specific assessment $33.22 Dominant $61.69 Dominant
ObGyn: partial assessment $18.45 Dominant $34.26 Dominant
GP: re-assessment during administration of GnRH $26.85 Dominant $49.86 Dominant
Pharmacist’s dispensing fee $5.88 Dominant $10.92 Dominant
Number of times ulipristal dispensed | Dominant 3 Dominant
Number of times leuprolide injected | Dominant 3 Dominant
Number of specialists follow-up visits for ulipristal | Dominant 3 Dominant
Proportion of females working full-time 0.804 Dominant 0.947 Dominant
Proportion of hours lost to total hours worked if bleeding uncontrolled 0.001 Dominant 0.127 Dominant
Proportion of patients with one absenteeism due to uncontrolled bleeding 0.274 Dominant 0.515 Dominant
Hours worked per month 168 Dominant 184 Dominant
Hours of lost work due to medical visit or injection 0 Dominant 8 Dominant
Yearly utility of controlled bleeding 0.716 Dominant 0.744 Dominant
Yearly utility uncontrolled bleeding 0.542 Dominant 0.558 Dominant
Yearly utility increment for oral administration 0.011 Dominant 0.029 Dominant
Yearly utility decrement from hot flashes 0.045 Dominant 0.075 Dominant
Days of uncontrolled bleeding (leuprolide) 7.434 Dominant 13.241 Dominant
Days of uncontrolled bleeding (ulipristal) 3.208 Dominant 7.572 Dominant
Proportion of patients suffering moderate-to-severe hot flashes (leuprolide) 0.302 Dominant 0.499 Dominant
Proportion of patients suffering moderate-to-severe hot flashes (ulipristal) 0.061 Dominant 0.198 Dominant
Probability of achieving controlled bleeding (leuprolide) 0.805 Dominant 0.944 Dominant
Probability of achieving controlled bleeding (ulipristal) 0.820 Dominant 0.952 Dominant

Note: Costs in 2013 Canadian dollars.

Abbreviations: ICUR, incremental cost-utility ratio; ObGyn, obstetrics and gynecology; GnRH, gonadotropin-releasing hormone; GP, general practitioner.

impact on the costs (scenario 1) (Table 6). However, when
the comparator was 11.25 mg leuprolide (administered
once every 3 months) (scenario 2), the expected cost
for the leuprolide strategy reduced to $1,271 (Table 6).
The Monte Carlo simulations lay mainly in the north-
east quadrant of the incremental cost-effectiveness plane
(Figure 4A) with an ICUR of $168.39/QALY (Table 6). The
CEAC suggested that, as the willingness-to-pay threshold

increases, the probability in which ulipristal is the more
cost-effective strategy, rises. At thresholds =$2,000/
QALY, ulipristal was 100% the most likely cost-effective
strategy (Figure 4B).

Under a societal perspective (scenario 3), ulipristal
remained the dominant strategy (Table 6). Compared to
the base-case scenario, the expected incremental QALY
gained per patient remained relatively unchanged. Most of

Table 5 Expected results under different methodological assumptions

Strategy Total Incremental
Costs QALYs Costs QALYs ICUR

Utility increment of “oral Leuprolide $1,365.49 0.165 -reference- -reference-

administration” removed Ulipristal $1,273.15 0.172 $-92.34 0.007 Ulipristal dominates
leuprolide

Utility decrement of Leuprolide $1,365.51 0.171 -reference- -reference-

“hot flashes” removed Ulipristal $1,274.06 0.178 $-91.45 0.008 Ulipristal dominates
leuprolide

Medical visits not billed Leuprolide $1,262.77 0.165 -reference- -reference-

during injection Ulipristal $1,274.24 0.177 $11.48 0.012 $1,015.65/QALY

Note: Costs in 2013 Canadian dollars.

Abbreviations: QALYs, quality-adjusted life years; ICUR, incremental cost-utility ratio.
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Figure 3 Cost-effectiveness acceptability curve (CEAC) — when medical assessments are not billed alongside each leuprolide injection.
Notes: The probabilistic sensitivity analysis is based on 1,000 Monte Carlo simulations. The CEAC shows the likelihood to which ulipristal is cost-effective compared to
leuprolide across a range of cost-effectiveness threshold values (x-axis). For each cost-effectiveness threshold (increasing from left to right) on the x-axis, the proportion of

iterations having ICUR at or below that threshold is plotted on the y-axis.
Abbreviation: ICUR, incremental cost-utility ratio.

1,000 Monte Carlo simulations (n=999; 99.9%) lay in the
south-east quadrant (Figure 5) under the societal perspec-
tive, indicative of little parameter uncertainty and, across
all willingness-to-pay thresholds, ulipristal had a high prob-
ability (ie, =99.9%) of being the most cost-effective strategy
(CEAC not presented).

Table 6 Expected results under different scenarios analyses

Discussion

Uterine fibroids can have a significant economic impact
on the health care system and on society overall. Cost-
of-illness studies have estimated that women with uterine
fibroids have consistently higher use of medical services and
procedures® and that the cost of absenteeism and disability

Scenario Total Incremental
Costs QALYs Costs QALYs ICUR

I. Inclusion of add-back therapy
Scenario a: 100% on add-back, no hot flashes in the leuprolide arm

Leuprolide $1,366.36 0.171 -reference- -reference-

Ulipristal $1,273.47 0.177 $-92.89 0.006 Ulipristal dominates leuprolide
Scenario b: 39% on add-back, no hot flashes in the leuprolide arm

Leuprolide $1,365.00 0.171 -reference- -reference-

Ulipristal $1,273.66 0.177 $-91.34 0.006 Ulipristal dominates leuprolide
Scenario c: 39% on add-back, 50% reduction in hot flashes in the leuprolide arm

Leuprolide $1,366.24 0.168 -reference- -reference-

Ulipristal $1,273.11 0.177 $-93.14 0.009 Ulipristal dominates leuprolide
2. 11.25 mg leuprolide
Leuprolide $1,271.14 0.165 -reference- -reference-
Ulipristal $1,273.08 0.177 1.93 0.012 168.39
3. Societal perspective
Leuprolide $1,614.50 0.165 -reference- -reference-
Ulipristal $1,416.77 0.177 $-197.74 0.012 Ulipristal dominates leuprolide

Note: Costs in 2013 Canadian dollars.

Abbreviations: QALYs, quality-adjusted life years; ICUR, incremental cost-utility ratio.
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Figure 4 Probabilistic results when comparator is |1.25 mg, 3-month leuprolide (intramuscular).
Notes: (A) Probabilistic sensitivity analysis. (B) Cost-effectiveness acceptability curve. The probabilistic sensitivity analysis is based on 1,000 Monte Carlo simulations.
Abbreviation: QALYs, quality-adjusted life years.

is higher among women with uterine fibroids compared to The introduction of ulipristal has raised numerous ques-
controls.?*3%3 The management and treatment of uterine  tions that can be addressed through an economic evaluation.
fibroids thus imposes a burden on the existing health care  Our analysis reveals that, across a wide range of scenarios,
system and it is important to understand the economic  ulipristal is not only cost-effective but provides cost savings
implications between treatment options and the key cost  under both a Ministry of Health and a broader societal per-
drivers. spective within Canada for its current marketed indication.
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Figure 5 Probabilistic sensitivity analysis based on 1,000 Monte Carlo simulations — under a societal perspective.

Abbreviation: QALYs, quality-adjusted life years.

The model incorporated differences in projected medical
visits, hot flashes and onset of action between ulipristal and
leuprolide, as observed in PEARL II. Despite relatively small
differences in QALYs and costs between the two treatment
strategies, these differences were significant and, under a wide
range of assumptions and sensitivity analyses, the model results
remained robust. The model was most sensitive to the method
of administration of leuprolide. When either no medical visit
was billed alongside the injection or when leuprolide was
administered as a single 3-month 11.25 mg dose, ulipristal was
no longer a dominant strategy. Despite this, the ICUR remained
below the commonly quoted Canadian willingness-to-pay
threshold of $20,000/QALY?> and, in incorporating stochastic
uncertainty, ulipristal had 100% probability of being the most
cost-effective strategy at this threshold level (Figure 3 and 5). It
is important to note that this model has remained faithful to its
current Health Canada indication and has found that 3-month
treatment of ulipristal is cost-saving compared against leupro-
lide. Other indications have yet to be explored and we caution
extrapolating the model results to other indications.
Recently, an economic evaluation has been published on
ulipristal from a Hungarian perspective.** In determining
whether those results can be generalized to other settings,

such as Canada, one must consider the International Society
for Pharmacoeconomics and Outcomes Research guidelines
on the transferability of health economic models across
jurisdictions.® In these guidelines, models are suggested to
be transferable unless significant variations exist either in
the disease progression or in the clinical practice between
jurisdictions. The published model reflected the clinical
practice patterns in Hungary and compared ulipristal against:
1) pre-surgical observation without medical management and
i) immediate hysterectomy. Neither of these comparators are
appropriate within Canada or most developed countries, as
hysterectomy is rarely an emergent procedure and leuprolide
is often available as an adjunct prior to elective surgery. Our
model thus addresses a different comparator to reflect the
practices specific to Canada.

There are several limitations to this economic model.
Firstly, adherence was not incorporated since discontinuation
due to adverse events was found to be very low and non-
significant within the existing trials.!**¢ In PEARL II, dis-
continuation rates due to adverse events were 1% and 6% for
ulipristal and leuprolide respectively.” Discontinuation would
mean that patients remain in a health state of “uncontrolled
bleeding”. As uncontrolled bleeding is associated with higher
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costs and lower utilities, if discontinuations were incorporated
into this model, this would translate to a more favorable
argument in support of ulipristal given its higher adherence
rates. However, one of the model’s simplifying assumptions
was perfect compliance and this is expected to have led to
more conservative findings. Secondly, it is important to rec-
ognize the limits of decision-analytic model in simulating
reality. For instance, there exists considerable variation in
terms of add-back regimens prescribed. The base-case model
assumed no patients on add-back therapy and this, in itself, is
a simplifying assumption. We therefore explored the impact
of add-back regimen through scenario analysis and it was
found to have little impact on the overall model’s findings
(scenario 1). Thirdly, some may consider a clinical outcome,
such as “fibroid volume reduction”, to be of greater interest
as the effect measure in this economic analysis. The argument
is that leuprolide is not only given for symptomatic relief
but also to shrink the fibroid such that less invasive surgical
procedures can become an option.!" However, the clinical
trial comparing these two regimens in women with uterine
fibroids found both medications reduced fibroids with no
in-between statistical difference. Furthermore, the patient’s
subsequent type and route of surgery were similar following
treatment on either drugs.!® Utility measure, as selected for
this analysis, is a patient-focused outcome that captures an
individual’s preferences for a particular health condition.?’”
This effect measure is multi-dimensional (ie, pain, physical,
social, and emotional) and is capable of capturing the broader
impacts from a multitude of symptoms relating to uterine
fibroids (eg, bulk, pain, and bleeding) alongside the adverse
effects of pharmacotherapy. Utility further aligns with the
existing Society of Obstetricians and Gynaecologists of
Canada guidelines where a main treatment goal for uterine
fibroids is improvement in quality of life.® By combining
utility weights with time (eg, time-to-bleeding control) to
calculate QALYSs, this measure of effect is far more sensitive
and accurate in reflecting the pre-surgical differences between
patient’s outcome while on either of these two treatments.
Lastly, decision-analytic models are constructed based on the
available data and, in this case, certain model assumptions
were based on unpublished observations. There are concerns
that this may limit the model’s validity and reproducibility. To
address the first concern, we conducted extensive sensitivity
analysis (ie, one-way sensitivity analysis, probabilistic analy-
sis) to explore the uncertainty in these parameters. Given
that the results remained robust across a range of sensitivity
analyses, this provides increased confidence in the model

results. For the latter concern on reproducibility, we have
remained thoroughly transparent with the reporting of the
model structure and its parameters.

In conclusion, our model brings to light the potential for
dramatic impact on the existing management of patients with
symptomatic uterine fibroids. By incorporating the clinical trial
data alongside the resource utilization patterns and its associ-
ated treatment-related costs in Canada, this economic analysis
suggests that ulipristal is cost-effective, if not cost-saving,
under various scenarios tested from both health care payer
and societal perspectives. Access to this new option should be
made available to patients suffering from moderate-to-severe
symptoms of uterine fibroids given its potential to improve a
patient’s quality of life while reducing health care expenditures
compared to the current standard, leuprolide.
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