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Abstract Methods Results (cont’d)
Backaround The Model Cost-Utility
Cost-effectiveness and cost-utility often rely on Markov modeling, which is dependent on - Transition model with survival analysis to calculate life-expectancy weights Transition Model - Observed mean utility scores decrease over time (Panel A)

" I‘ 008 men) - Greater decrease for finasteride participants (Panel B)
"R' ' 3 ' - Greater dropout over time for finasteride participants (Table)
- Differential utility patterns by dropout time (Panel C)
- Greater modeled difference between placebo and finasteride utility scores
accounting for dropout patterns (Panel D)

model assumptions and is subject to incorrect specification of model inputs. Our objective « Hypothesized cohort of N=1,000 men over 10 years (see Figure)
was to develop a transition model with observed survival weights to analyze cost-
effectiveness and cost-utility, and to apply this method to finasteride, a 5alpha-reductase
inhibitor which can limit the development of prostate cancer.

« Individuals alive without cancer can transition to alive without cancer, normal
(non-cancer) death, low grade prostate cancer, or high grade prostate cancer

« Latter 3 states “absorbed” and contribution to life years estimated thru survival Dropout Patterns

Methods function (by calculating the area under the survival curve)

Cost-Utility Ratio Percent Missing
Using the new approach, we performed cost-effectiveness (life-years) and cost-utility analysis « Using survival function replaces Markov modeling, with observed survival Mixed Models = $77,592 / QALY Asssssment Tine | Fnasteride | Placebo
(quality-adjusted life years) of finasteride in a hypothesized population of 1,000 men, age >=55 capturing varied set of possible outcomes for person developing cancer i.e. Pattern Mixture Models = $88,845 / QALY ar 13%
years, with a 10-year time horizon. Survival weights were derived from Surveillance, transition to higher grade, treatment with possible later recurrence, or death) o e
Epidemiology, arjd End Results (SEER) data apd es?imates‘ of normal survival from the life The Prostate Cancer Prevention Trial = -
tables of the National Center for Health Statistics. Finasteride efficacy parameters were based ar e

on recent studies showing a model-specified reduction in prostate cancer of 34% for low grade +18,882 men 255 years randomized to finasteride daily or placebo for 7 years

cancers and 27% for high grade cancers. Utility scores were derived from the SF-6D. « Normal digital rectal exam and PSA<3.0 ng per milliliter

« Study closed early with 25% overall reduction of prostate cancer but 67%
increased risk of high grade tumors

Panel A: Ctiserved Means
Results

The cost-effectiveness ratio for finasteride was $68,379 per life year (base case). In men >65

years, the cost-effectiveness ratio was $52,663 per life year. Cost-utility estimates were higher Model Parameters from PCPT

due to modest negative side effects of finasteride on sexual function, with $77,592/quality- +34% reduction in low grade and 27% reduction in high grade cancers (excluded
adjusted life year (QALY) using linear mixed models and $88,845/QALY using pattern-mixture “unknown” grade from base case) (Redman et al., 2008)
models.
X Cancer Population Model Parameters
Conclusions ve——" . Assessmen T
L . . . -Use 1997-2006 SEER data
i . . : Panel O: Pattern Model
Thg propos_ed I[a_nsltlon model has the f_’“_j"ﬁ”lﬁge of using observed population survival —Include incident cases of local/regional, distant, and unstaged disease, for men >=55 years it Sy Dispout P theen 4 g Michore i
weights to implicitly represent the transitions between states that can occur for those i i i i
developing cancer. A case study applying this method showed that finasteride may represent a +Age and stage weighted according to age and stage distributions of men with any grade prostate cancer in SEER during the period \f
cost-effective approach (i.e., <$100,000 per quality-adjusted life year) to reducing the incidence Estimates of Non-Cancer Death o
and subsequent mortality from prostate cancer in the general population of older men Table: SEER Age-Specific and Weighted Overall Prostate Cancer Incidence Rtes -
. Prostate Cancer Incidence/1000 « From life tables of the National Center for Health Statistics
Grade
pS—— N el | ——— T T SR
ason 2:7) e ncer Rate/1000
BaCkgrOund 7 « Weighted according to the age and stage distributions of any
- grade prostate cancer patients from SEER for consistency
5
Markov Models, Strengths and Finasteride for the Prevention of Prostate Cancer 0 Costs
Limitations ) a5+ ===
* Prostate cancer 2" most commonly diagnosed cancer in o
Weighied Average T . " il usi ; L. N
+ Markov models allow simple and intuitive men (192,000 cases and 27,000 deaths in 2009) Finasteride costs estimated at $2.03/pill using 2009 1-year supply’ 7 L| m |tat ions
approach to model both costs and . in mid-: « Stag i inflated to 2009 dollars, were $13,590 for X
approach §:SWOG condued PCPT n i 196050 st uhether e T R e TR T B L Ty TS B e ey G
— Useful for cost-effectiveness — Finasteride is a potent antiandrogen that inhibits 5- Utility Estimation - PCPT required normal digital rectal exam at baseline (i.e., no BPH)
« However, they rely on “Markovian” ilapnhcae-:educ\ase, an enzyme crucial to develop prostate * Used SF6D, a preference weighted outcome measure derived from SF36 (baseline, 6 months, and annually through year 7) « Thus using SF6D on PCPT cohort misses the positive impact of finasteride on
. o " . . ~ prevalent cases of BPH
Z\zf‘:;nepntlzlna:);smemowless transition — Double-blind placebo controlled trial, N=18,000 m‘z)dr;?ndgeluﬁgg?ﬁaxz%mes, used both linear mixed models (assumes missing at random) and pattern-mixture models (allows _ Results of this analysis represent a conservative upper bound on CU ratio
e * Results showed 25% REDUCTION in period prevalence, z p p = i 3 o -
— Transition from state to state independent BUT also an observed INCREASE in rate of high grade For pattern-mixture models, included dropout pattern as covariate (binary: dropout > 2 years vs. <=2 years) - Could rectify with additional modeling assumptions (e.g., “community rating”)
of prior transitions ' Gl 710 SE bsite, www.cancer.qgov, 1973-2006 aplin et al., INCI, 1995 1 az l, 3 Giin Epiden ) ) ) . )
A iy umors (Gleason 7-10) 8- Arias E. United States Life Tables. NCHS, 200 Consumer Price Index, Detailed Report, online a 13— Breslow and Clayton, JASA - No analyses of other targeted high risk populations (African Americans, men
« Attempts to modify: o (FES R G R A G R ) — Drugstore.com, December 15, 2009 pllwww.bis.gov/schedulelarchives/spi_nr.htm 14— Little and Wan netrics, with family history)
— Model processes separately according to
different patient histories Meanwhile...
— Use time-dependent Markov processes * Recent research found that observed increase in high grade 5 R |t 8
tumors due to biopsy sensitivity' esults CO nc I us | ons
ALTERNATIVE + Detailed review of grading results found 27% relative risk Cost-Effectiveness
« Develop a transition model and rely on REDUCTION of high grade cancer [Py « The proposed transition model has the advantage of using
actual observed population data that —Also 34% reduction in low grade cancers (updated) Life-years (out of 10,000 possible): Results of Sensitivity Analyses observed population survival weights to implicitly represent the
implicitly incorporate transitions between « Therefore uncertainty about net clinical benefit and value Men on finasteride = 8,275.2 Base Case=$68,359 innumerable transitioning between states that can occur for
states (i.e., “survival weights”) (cost-effectiveness) of finasteride Men without finasteride = 8,190.0 K A those developing cancer
3 National Cancer Instit Net gain = 85.2 life-years (0.0852 per man receiving finasteride) o i
it "
1- Sonnenbe mpson et al., NEIM, Pill Cos i « Finasteride is a proven effective chemopreventive agent for
Bri Zeliad et al., Amer J M¢ [ - F !
Redman et al., Cancer P 2008 prostate cancer with low side effects and demonstrated cost-

Finasteride costs ($2.03/pill): High %r"a‘:ie
For men on finasteride = $6,126,882
For men without finasteride = $0 o

effectiveness (<$100,000/QALY)

Obj ectives Total initial treatment and continuing care costs: Unknown Grade o « Finasteride could have large potential impact on incidence
For men on finasteride = $667,234 Payer Perspective and subsequent mortality from prostate cancer in general
. A q . . For men without finasteride = $968,808 (high = ncludesfinasteide ’ population of older men
To develop a transition model with observed survival weights to analyze Net difference = $5,825.308 attributable to finasteride Age Weigh

(1ow = weight by U.S.

cost-effectiveness and cost-utility Ack led t
. o q q Cost-Effectiveness Ratio $45,000 $65,000 $85000 $105,000 $125,000 cknowle g ements
« To apply this model to finasteride for the prevention of prostate cancer $68,370 per life year gained + Drs. David Veenstra, Lou Garrison, Donald Patrick, and Carol Moinpour for their

invall instruction in cost EULCIEE ] analysis
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