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BACKGROUND

« The introduction of protease inhibitors (Pls) in the mid-1990s represented
a major advance in the treatment of HIV infection. It has resulted in
sustained viral suppression, improved immunologic function, and marked
reduction in morbidity and mortality rates.

« However, current treatment with Pls is limited by factors such as adverse

effects, drug interactions, and the development of resistance.

Darunavir (Prezista®. TMC114) is a novel Pl with demonstrated superior

efficacy to currently available Pls for the treatment of HIV infection in

treatment-experienced adults who have failed prior antiretroviral therapy.

+ An understanding of the value for money of darunavir compared to
currently available Pls is required by health care decision makers to
identify darunavir’s appropriate place in therapy.

OBJECTIVE

To evaluate the cost-effectiveness, from a Canadian provincial Ministry of
Health perspective, of ritonavir-boosted darunavir (darunavir/r) plus an
optimized background regimen (OBR) compared to currently available Pls
plus OBR.

The population of interest for this analysis is people with HIV infection who
have previously failed antiretroviral therapy and who are starting a new,
multi-drug antiretroviral regimen that includes Pls plus an OBR made up of
nucleoside reverse transcriptase inhibitors with or without enfuvirtide.

METHODS

Model Treatment Pathways
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Table 1. logic Response Rates at 24 Weeks
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Figure 2. One-Way Analysis: Tornado Diagram
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45.0% 25.2% 29.8%
Control 121% 89% 79.0%
Tipranavir/r 23.9% 17.3% 58.8%

Sources: Pooled data from POWER 1 and POWER 2 cinical tials, Janssen-Ortho data on file, for darunavi/r and control; and from Cooper etal,
2005; Hicks etal, 2004; and Cahn et al, 2004 for tipranavirfr

Table 2. Estimated 3-Month Initial Increase in CD4+ Cell Count by 24-Week Virologic Response:

First and Switch Regimens
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Treatment Regimen <1 Log,, Drop

Mean (SD) Mean (SD) Mean (SD)
Darunavir/r 54.19 (55.94) 7376 (73.10) 24.38 (50.77)
Control 26.69 (53.52) 32.18 (39.93) 4.22 (54.83)
Tipranavir/r* 24.76 (25.56) 3370 (33.41) 11.14 (23.21)
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Sources: Pooled data from POWER 1 and POWER 2 clinical tials, and data from RESIST trials presented in Katlama et al. 2006; Cahn et al, 2004;
and Hicks et al, 2004,

Table 3. Durations of CD4+ Cell-Count Changes by 24-Week Virologic Response:
First and Switch Regimens
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Table 7. Results of Variab

Analyses

Scenarios Incremental Cost
Darunavi/r  Control  Darunavir/r  Control  Per QALY Gained

Base case' 8.05 6.78 $296,972 | $257,717 30,907

Time horizon

5 years | 362 [ 339 [ si35663 | $127600 |  $34,135

10 years | 50 [ sm; [ su6106 | $198693 | s29320

British Columbia population age, gender and CD4+ distributions®
British Columbia population 6.90 $300,574 $261,551 $30,708

Tipranavir use in first control regimen (switch regimer 'OWER 1 and POWER 2 control regimen)

regimen, the model allowed
three sequential stages of
CD4+ cell-count change:
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' OBR

- Period of slowly increasing
or stable CD4+ cell count, and G testing)

0BR = optimized background regimen

Treatment failure defined as a decline in CD4+ cell count. Switch may

occur several time periods after start of CD4+ cell count decline.

- Period of declining CD4+
cell count until switch to new

therapy regimen or death.

Markov Model Structure and Input Parameters

+ A Markov model with a 3-month cycle period was developed to follow a
treatment-experienced HIV cohort through six possible health states,
defined by CD4+ cell-count ranges (0-50, 51-100, 101-200, 201-350, 351-
500, and >500 cells/mm?), and eventually to the death state.

Transition probabilities between the Markov model health states were
calculated from the POWER 1 and POWER 2 clinical trial results for the
darunavir/r and control regimens and from the RESIST 1 and RESIST 2
clinical trial results for the tipranavir/r switch regimen and from other

published sources.

Clinical trial data used to compute the transition probabilities included the
proportion of individuals with different levels of virologic response to
treatment at 24 weeks and the changes in CD4+ cell count at 24 and 48
weeks associated with the different virologic response groups for each
treatment option (Tables 1-3).

Antiretroviral drug costs were based on usage rates in the clinical trials,
and the mean daily cost for each drug was computed using the
recommended dose in U. S. DHHS guidelines. Unit costs were obtained
from the Ontario and Quebec formularies. The total daily cost of Pls is
$30.52 for the darunavir/r regimen and $38.36 for the tipranavir/r regimen.

Other costs and utility data were estimated based on published Canadian
sources. HIV-related and non--HIV-related mortality were taken from
published studies and Canadian national statistics, respectively (Table 4).

All costs were estimated in 2006 Canadian dollars and both costs and
outcomes were discounted at 5%.

- Extensive sensitivity and variability analyses were performed to test the
robustness of the cost-effectiveness results.

Sources: Janssen-Ortha Inc data on file, 2005; Tarwater ot al, 2001; Kaufmann et al, 2003; Hunt et a, 2003; Smith et al, 2003; Garcia et al, 2004;
Deeks et al, 2002 Ledergerber ot al 2004,

Table 4. Ut Values, HIV-Related Mortality Rates, and Annual Costs for Resources Other Than
ARV Drugs, by CD4+ Cell-Count Range

CD4+ Cell-Count Range

Annual Risk of Annual Costs

(Cells/mm3) elated Death (%)
>500 0.4% $2,779
51 — 500 0.4% $3.291
201350 0.8% $4,242
101 -200 2.2% $6,327
50 - 100 5.5% $6,327
<50 0.78 17.6% $14,138

Sources: Utiity values, Simpson et al, forinpatient, outpatient,
than ARV al, 199; Krentz etal 2003,

inflation rates from Statistics Canada 2006.

RESULTS

Table 5. One-Year Cost- Analysis for to the Control

(Standard of Care) Regimen
Outcome Measure Darunavir/r Control Difference
One-year cost 37,190 $33,621 $3,563
Probability of viral load <50 copies/mLat48weeks | 046 | 0.0 036
Incremental cost per additional person with a viral load of <50 copies/mL $9,897

Table 6. Lifetime Cost-Utility Analysis of Darunavir/r Compared to Control: Base Case,
Discounted at 5%

1. Initial CD4+ cell-count increase 0% 783 652 $263,676 $223103 $30927
Darunavir/r 0.5 years 0.5 years 0.5 years 20% 7.83 6.58 $263,676 $226,387 $29,733
Control 1year 05 years 0.5 years 50% 7.83 6.66 $263676 | $231,314 $21,119
Tipranavir/r 1year 0.5 years 0.5 years 100% 7.83 6.81 $263,676 $239,526 $23,604

2. Stable or slowly increasing CD4+ cell count British Columbia rate (22.2%) 7.83 6.58 $263,676 $226,749 $29,594
Darunavir/r 2years 05 years 0years Enfuvirtide use in first darunavir/r and control regimens
Control 15years 05 years Oyears 0% 7.99 6.74 274,684 | $245,621 23,283
T 15 years 05 years Tros 20% 801 676 $284.415 | 8251313 526,350

3. Declmlng CD4+ cell count before switching or stopping regimen 0% 804 677 231138 271145 529261

3years 3years 1year BDT‘/? : 8.06 6.79 $303,883 $263,118 $32,038
British Columbia rate (31.25%) 8.03 6.77 $289,890 $254,576 $28,009
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CONCLUSIONS

+ When compared to current Pls, darunavir/r in combination with an OBR is
cost-effective in treatment-experienced adults who have failed prior
antiretroviral therapy.

The model results were most influenced by assumptions about duration
of efficacy, rate of decline in CD4+ cell count after virologic failure, utility
values, and other medical care costs in each CD4+ cell-count range.

Variations in practice patterns and population and model characteristics
also influenced the results of the model.

Nevertheless, darunavir/r remained cost-effective compared to standard
of care over all the parameter ranges and variability factors tested.
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Sensitivity Analysis
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