BACKGROUND

Parkinson’s disease (PD) is a common disease that
affects approximately 1 million people in the United
States (US) (Olanow and Koller, 1998).

The incidence of PD is approximately 60,000 new
cases per year (Olanow and Koller, 1998).

The disease is associated with limitations in physical
function and autonomy, and leads to severe
disability.

As PD progresses, patients and their families
experience substantial health and economic burdens.

Pharmacologic intervention is available for PD.
Possible treatment options include:

- Levodopa (LD): gold standard for controlling motor
symptoms of PD.

« Avoided as first-line treatment due to the long-
term irreversible motor complications
(dyskinesia) it induces (Jankovic, 2005).
Dyskinesia is involuntary movement interfering
with normal functioning.

Concerns about LD efficacy decay and dyskinesia
have given rise to a growing consensus not to
start LD as first-line treatment in patients
younger than 70 years.

— Dopamine agonist (DA): available as first-line
therapy; the most common pharmacologic strategy
other than LD.

+ Administration is more costly than LD treatment
(Weiner, 2004) and exposes patients to serious
adverse events such as psychiatric disorders,
cardiovascular fibrosis, and sleep attacks.

Expected to induce fewer motor fluctuations than
LD (Rascol et al., 2000); however, DA-induced
dyskinesias do occur. We conservatively assume
that no DA-induced dyskinesias occur.

Ropinirole XL (Requip XL, GlaxoSmithKline) is a

new once-daily formulation.

- Rasagiline mesylate (rasagiline [Azilect, Teva
Neurosciences]): available as first-line therapy; a
once-daily, selective irreversible monoamine
oxidase type-B inhibitor.

« Administration is more costly than LD treatment;
however, has a favorable tolerability profile.

* Not associated with motor fluctuations in
monotherapy use.

Because LD-induced dyskinesias are linked to poor

quality of life and higher health care costs (Péchevis

etal., 2005), postponing the appearance of disabling
motor complication could be an effective strategy for
reducing costs associated with PD.

Cost-Effectiveness of Rasagiline Versus Ropinirole Extended Release in
Delaying Levodopa in the Treatment of Early Parkinson’s Disease in the United States

OBJECTIVE

The purpose of this study was to evaluate the cost-
effectiveness of initiating first-line treatment of early PD
with once-daily rasagiline monotherapy compared with
initiating therapy with a once-daily DA, specifically
ropinirole XL, in delaying appearance of LD-induced
dyskinesias in US patients with early-stage PD.

METHODS

Model Structure

* To model the delay of initiating LD therapy, a Markov
model (Figure 1) was developed to evaluate the costs and
outcomes of the two early PD treatment strategies.

Figure 1. Markov Model: Early PD Treatment Pathways®

dyskinesias

*All tates may transition to death.

* Patients can transition therapy every 6 months.

The model time horizon is 5 years (consistent with the
long-term follow-up from the TVP-1012 in Early
Monotherapy for Parkinson’s Disease Outpatients
[TEMPO] trial [Hauser et al., 2009] and the pivotal
ropinirole trial [Rascol et al., 2000]).

* Patients taking rasagiline could switch to a DA because
rasagiline has a mode of action distinct from DAs and a
decrease in rasagiline efficacy should not prevent
switching to a DA.

The model does not include combining therapies; instead,
switching therapies was determined to be the most
conservative modeling strategy.

The primary outcomes of interest over a 5-year time
horizon in US patients with early-stage PD are:

- Time to LD

~ Time to LD-induced dyskinesias

- Total costs

- Total quality-adjusted life-years (QALYs)

- Incremental cost per QALY

The model is presented from a US managed care
perspective.

Costs and outcomes were discounted at 3% per annum.
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Patient Characteristics

We examined a patient diagnosed with early PD who did not
require LD for their condition. The patient starts in Hoehn and
Yahr (H&Y) stage 1.5 with an average age of 61 years, as was
observed in Hauser et al. (2009).

TEMPO was a 6-month double-blind, placebo-controlled study of
404 patients with early PD randomized to rasagiline 1 or 2 mg/day
or placebo, followed by a blind active extension, where patients
under placebo were switched to rasagiline 1 mg/day.

Transition Probabilities

Table 1 summarizes health state transition probabilities.
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Details for time-specific transition probabilities:
* Rasagiline to DA

- ition pra ilities from to ropinirole XL
were calculated from Hauser et al. (2009). Time-dependent
transition probabilities were calculated from the percentage
of patients starting any DA (selected by the physician)
during each 6-month cycle following the start of rasagiline
therapy.

- The DA was assumed to be ropinirole XL because the
effective clinical outcome was the requirement for a drug
pertaining to that pharmacologic class.

* Rasagiline to LD without dyskinesias

- ition pre from r: iline to LD were
calculated from Hauser et al. (2009). Time-dependent
transition probabilities were calculated from the percentage
of patients starting LD during each 6-month cycle following
the start of rasagiline therapy.

* DA to LD without dyskinesias

— The transition probabilities from DA to LD were calculated
from Rascol et al. (2000).

— The 6-month transition probability was calculated from the
percentage of patients receiving supplemental LD within
5 years of treatment with ropinirole, where 65.88% (56 out
of 85) of patients received supplemental LD by the end of
the 5-year period due to such factors as adverse effects of
DA therapy or poor response to DA monotherapy.
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- Probability of transition from DA to LD in 6 months is:

(1-e ('"%%)): 0.1020

1

* LD without dyskinesias to LD with dyskinesias

- The probability of developing dyskinesias while on LD therapy was
obtained from Figure 2 of Rascol and colleagues’ (2000) 5-year study of
the incidence of dyskinesia in patients with early PD, focusing on the
patients treated with LD.

- The Kaplan-Meier survival curve was converted to time-dependent
transition probabilities to reflect the remaining sample of patients free
of dyskinesias:

Transition ility,=1- survival,, / survival ]

* All health states allow a transition to death
- The transition probabilities are based on US population-level gender-

and age-specific all-cause mortality (Kung et al., 2008) assuming a
starting age of 61 years.

- A PD-specific relative mortality adjustment of 2.3 (Clarke, 1995) is
applied to the all-cause mortality to derive a PD-specific mortality
probability.

- The probability of death increases each cycle to reflect the aging
population over the 5-year course of the model.

- Risk of death is assumed independent of current treatment strategy.

Costs

Table 2 presents specific pl direct

medical costs, and utility weights.

costs, no

Table 2. Model Inputs for Health States

Nonpharmaceutical

Health State Pharmaceu

Rasagiline $1,506.00 $8,520.53 0.83
$1,171.50 (cycle 1)

DA $1,757.25 (cycle 2) $8,520.53 0.83
$2,343.00 (cycles 3-10)

LD without dyskinesias $497.37 $8,520.53 072

LD with dyskinesias $497.37 $14,304.01 0.48

“Per cycle.

Health State Costs

* Orsini et al. (2004) performed a database analysis of Medstat’s Marketscan
Commercial Claims and Encounters or Medicare Coordination of Benefits
claims database.The mean age of the sample was 73 years with 44%
women.

Outpatient pharmaceutical costs were removed from the total per patient
costs. The remaining cost was inflated to 2007 US dollars (US Department
of Labor: Bureau of Labor Statistics, 2008) and divided by 2 to yield the
per patient per 6 month cycle nonpharmaceutical direct medical costs.

These were assumed to be the same across all nondyskinetic health
states.

Dyskinesia Cost Multiplier

Patients with dyskinesias exhibited higher direct medical
costs (Péchevis et al., 2005). The effect of dyskinesias on
health-related direct costs was obtained from a 6-month
observational study (Péchevis et al., 2005) conducted in three
European countries of patients at various stages of PD. Only
costs incurred by patients with a UPDRS (Unified Parkinson’s
Disease Rating Scale) IVa (dyskinesia) score comprised
between 1 and 8 were considered. Total nonpharmaceutical
direct medical costs were multiplied by 1.679 to obtain a
relative cost for those with LD-induced dyskinesias.
Pharmaceutical Costs
* Rasagiline

— Rasagiline was assumed to be dosed at 1 mg once daily.

- $229.22 (wholesale acquisition cost [WAC]) for 30 pills,

national drug code (NDC): 68546-0229-56 (Red Book, 2008).

« DA

- Ropinirole XL was assumed to be dosed according to
an escalating dosing schedule where patients consume
8 mg/day in the first 6 months, 12 mg/day in the
subsequent 6 months, and 16 mg/day after the first year.

- $195.25 (WAC) for 30 pills of 8 mg per pill, NDC:
00007-4888-13 (Red Book, 2008). This calculates to
$0.8135 per mg.

* LD

— LD was assumed to be a coformulation of carbidopa (CD)
and LD, using a 1:4 ratio of CD to LD (Hoerger et al.,
1998) and an LD dosage of 400 mg/day (Hoerger et al.,
1998). As CD and LD are generic, we pulled 45 Red Book
entries that satisfied these criteria, and calculated an
average cost per cycle according to the following:

180 days per cycle x Cost per package (AWP) x # pills per day to obtain 400 mg LD

#pills per package

Utility

* QALYs were calculated by associating a utility weight to
each health state, which is represented by the current
treatment.

* Utility weights were obtained from Palmer et al. (2000).
Palmer presented both visual analog scale (VAS) and
standard gamble (SG) approaches to deriving health-state
values. We used the VAS values in the base case.Table 2
presents the utility weights used in each modeled health
state.

— The rasagiline and DA health states assumed patients
were at an H&Y stage 1.5, with no off time.

~ The LD without dyskinesias health state assumed
patients were at an H&Y stage 2.5, with no off time.

—~ The LD with dyskinesias health state assumed patients

RESULTS

Base Case Results

Results (Table 3) showed that initiating treatment with rasagiline is dominant (lower
costs and higher QALYs) to initiating treatment with ropinirole XL.

Table 3. Results Over 5 Years of Early PD Tre:

atment by

CONCLUSIONS

Although this study compares once-daily PD treatment
options, iti t-effectivene: ly of all US
Food and Drug Administration-approved early PD
treatment comparators is necessary and currently
underway to further define the most cost-effective

For once-daily PD treatment options, this model indicates
that initiating early PD treatment with rasagiline delayed
treatment with LD and subsequent LD-induced
dyskinesias, saved costs, and resulted in more QALYs.

Outcomes | Rasagiline Incremental treatment paradigm for early PD.
Total cost (US §) $83,599.26 -$1,660.24

QALYs 3.2101 0.0608

Time to LD (years) 2.9663 03711

Time to dyskinesia (years) 3.8770 0.0833

Time on LD free of inesias (years) 0.9107 1.1985 -0.2878

Incremental cost per QALY

Initiating treatment with rasagiline is dominant
(lower costs and higher QALYs)

F is a dominant strategy when compared
with initiating early PD treatment with ropinirole XL.

Sensitivity Analysis Results

Figure 2 displays one-way sensitivity analysis results, which show that initiating
treatment with rasagiline remained cost-savings in nearly all sensitivity analyses.

Figure 2. One-Way Sensitivity Analysis Results
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Table 4 presents scenario analyses.
Table 4. Scenario Analyses
‘ Result

SG utility values

Rasagiline strategy dominates

Transition probability: lower bound of DA to

Lb*

Rasagiline strategy dominates
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Transition probability: upper bound of DA to

LD®

Rasagiline strategy dominates

with

Tran_sitiup probabilit_y: Iawer_ bnu_nd of LD without

Rasagiline strategy dominates

Transition probability: upper bound of LD without
inesias to LD with inesi

Rasagiline strategy dominates

Transition probability: lower bound of rasagiline to DA® Rasagiline strategy dominates
Transition probability: upper bound of rasagiline to DA® Rasagiline strategy dominates
Transition probability: lower bound of rasagiline to LD® Rasagiline strategy dominates
Transition probability: upper bound of rasagiline to LD® Rasagiline strategy dominates

were at an H&Y stage 2.5, with off time, and a
average utility was calculated for those patients in the
health state, assuming dyskinesias were correlated with
Palmer’s classification of off-time motor fluctuations.

* Lower bound calculated from the intent to treat population, where 92 out of 179 patients received LD (Rascol et al., 2000).

®Upper bound calculated by assuming that all patients who withdrew prematurely from the clinical trial required LD: 94 withdrew and

56 received LD out of 179 patients over § years (Rascol

¢ Lower bound and upper bound assumes a 50% relative decrease and increase respectively in the time-dependant transition probabilty.

l etal., 2000).
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