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BACKGROUND MODEL STRUCTURE (Continued) BASE-CASE MODEL: RESULTS ALTERNATIVE MODEL

* The 70-gene signature (MammaPrint™) is a Food and Drug Figure 2: Markov Model * Compared to Adjuvant!, the 70-gene signature resulted in 29% of * In the alternative model, prognostic projections for Adjuvant! were
Administration (FDA) cleared in vitro diagnostic test that uses gene patients being reassigned to a different risk group, and spared 10% based on tumor size and ER status for a 50-year-old ESBC patient.
expression profiling to enable a more accurate prognosis for each of patients from receiving adjuvant chemotherapy (Table 4). The overall survival cut-offs for the high- and low- risk groups were

individual patient with early stage breast cancer (ESBC). Death From * The lifetime costs of the 70-gene signature guided treatment was consistent with the Buyse study {i.e., low risk, it predicted 10-year
e A prospective clinical trial has shown less adjuvant chemotherapy cancer $1,140 higher than Adjuvant! guided treatment. ?Vek:f” S;”Vival >0.88 for ER+ patients and >0.92 for ER- patients)
Table 7).

would be given were the treatment decision based on the 70-gene /

signature instead of commonly used clinicopathological guidelines No Recurrence * Risk classification for the 70-gene signature strategy was

70-gene signature were 0.14 and 0.15 year, respectively.
(i.e., St Gallen guidelines, Nottingham Prognostic Index, and \ . The ICER $10.059 ¥ and $9 428 ALY (Table 5 extrapolated from the Buyse study, assuming the same rate of
Adjuvant! Online) (Bueno-de-Mesquita 2007). © Wa ’ pErLY an ’ per Q (Table 5). cross-classification between low- and high-risk groups (Table 7).

* The overall LY and QALY gains associated with the use of the

Death From

* Discordances between the 70-gene prognosis profile and Other Causes

* Efficacy of chemotherapy, cost and utility data remained the same

clinicopathological risk assessments indicate the 70-gene signature Table 4: Risk Classification and Change of Treatment Regimen as the base-case model.
may improve the selection of patients benefiting from adjuvant
systemic treatment (Buyse 2006; Bueno-de-Mesquita 2008). Adjuvant! . . C :
y ( y q ) Patients in the No Recurrence state in the first year could, in the next year, remain No Recurrence; Probability ) Table 7: Companson Of C||n|ca| ParamEterS N D|fferent POpUIat|OnS
transition to Death due to breast cancer; or transition to Death due to other causes. ER+ ER- All
The Markov process stopped when there were >99% of patients in the Death state
. 70-gene signature Low risk High risk Low risk High risk Low risk High risk
O BJ E CT I V E The model was developed with TreeAge Pro 2006 J J Probability Buyse Population US SEER Population
Low risk 24.5% 25.5% 0% 5.6% 17.2% 19.5%
The objective of this analysis was to evaluate the cost-effectiveness of High risk 13.2%  36.8% 0% 944%  93%  540% Prob. of HR by 70-gene signature-ER+ 0524 052
. i i . Ch in adi t chemoth 38.7% 5.6% 29% Prob. of HR by 70-gene signature—ER - 0.944 0.944
the 70-gene signature guided treatment and Adjuvant Online! Software o I ST e |
BAS E - CAS E IVI O D E L Adjuvant chemotherapy avoided 12.3% 5.6% 10% Prob. of HR by Adjuvant! ~ ER + 0.623 0.71
(Adjuvant!) guided treatment in the target population from the US Prob. of HR by Adjuvant! — ER- 1 1
. . . . .. ER=estrogen receptor .
payers perspective. * In the base-case model, risk classification and clinical outcomes data 10-yr OS for HR by 70-gene signature-ER + 0.784 0.784
were estimated from the results of a 70-gene validation study in . . . 10-yr OSforLR by 70-gene signature ~ ER + 0-901 0-901
| | | A y Table 5: Cost-Effectiveness of the 70-gene Signature Guided Treatment 10-yr 08 for HR by Adjuvant- ER + 0.833 0761
which no patients received any systemic adjuvant therapy (Buyse : |G
STU DY D ES | G N 2006) vs. Adjuvant! Guided Treatment 10-yr OS for LR by Adjuvant! - ER + 0.85 0.924
] 10-yr OS for HR by 70-gene signature — ER - 0.635 0.635
* Type of Analysis: Cost effectiveness (CE) and cost utility (CU) * Efficacy of chemotherapy was derived from published meta-analysis Total Cost($) ~ Effect  Incremental Incremental  ICER ($) 10-yr OS for LR by 70-gene signature— ER - 0.80 0.80
analySiS Of C“nical tria|S. Cost (5) Effect 10-yr OS for HR by Adjuvant! - ER - 0.644 0.675
o _ _ _ Life Years (LY) 10-yr OS for LR by Adjuvant! - ER - NA 0.895
e Model Structure: Markov model * Costs and utility values were obtained from the published literature. Adjuvant $162.140 51506
’ ! Average age=50 year, Comorbitity=average for age; ER=estrogen receptor; HR=high risk; LR=low risk; OS=overall
° Comparator: 70_gene Signature gU|ded treatment vs. Adjuvant! 70-gene signature $163,580 21.739 $1,440 0.143 $10,059 survival; prob=probability; RRR=relative risk reduction; yr=year
. lity-Adj d Life Ye ALY
guided treatment e 1 Clinical QualityAdjusted e tears (AR
. Study Population: Ade <61 , or (ER) Table 1:  Clinical Parameters Adjuvant $162,140 21.065 ' ' ' * Extrapolating the risk classification and outcomes results from the
u opuiation. e < I'S, estrogen receptor - 70- i 163,580 21.218 1,440 0.153 9,428 -
- y dp C T1/T J t yIs € 95 I P o t' gene signature ’ ’ ’ Buyse study to the US SEER database, the 70-gene signature was
urman eoide > ‘meor oz <o ) T noce negate rrobablly value range Pata Source |(CER=incremental cost effectiveness ratio still shown to be cost-effective. It resulted in incremental costs of
human epidermal growth factor receptor 2 (HER-2) negative . » .
P J P ( ) neg Proportion of ER+ patients 078 +20% Li 2003 approximately $700 for an additional LY and QALY gained (Table 8).
o I - _ : _ _ 1 . . .
PerSpeCtlve. UsS payer Prob. of HR by 70-gene signature — ER + 0.52 0.46 - 0.59 Buyse 2006 Table 6: COSt'EffECtWeneSS Of the 70_gene S|gnature GU|ded Treatment
. . . . Prob. of HR by 70-gene signature — ER - 0.94 0.88-0.98' Buyse 2006 . .
e Time Horizon: Lifetime (one-year cycle length); costs and health vs. Adjuvant! Guided Treatment by ER Status : : :
(one-year cy gth) orob, of HR by Aduvant! - ER oo 056 065" Buvse 2006 J y Table 8: Cost-Effectiveness of the 70-gene Signature Guided Treatment
benefit di ted at 3% o '
ENETS were discounted at 576 per annum. Prob, of HR by Adjuvant! - ER - : 096-1" Buyse 2006 vs. Adjuvant! Guided Treatment in the Treatment Model
_ _ _ _ Total Cost ($) Effect Incremental Incremental ICER ($)
* Qutcome Measures: Life years (LY) and quality-adjusted life years Prob. of death from fatal toxicity of chemotherapy 0.005 +50% Hillner 1991 Cost ($) Effect
vr OS for HR by 70- : _ER . 790 -0.848 B Total Cost (9) Effect Incremental Incremental ICER ($)
(QALY) 10-yr OS for y 70-gene signature + 0.784 0.720-0.848 uyse 2006 ER+ Patients Cost () Effect
o _ _ _ 10-yr OS for LR by 70-gene signature — ER+ 0.901 0.852-0.950" Buyse 2006 Life Years (LY)
[ - " - |
Base-case Model: Utilizing 70-gene validation population (Buyse 10.y1 O for HR by Adjuvant! - ER+ 0833 0.780. 0,887 Buyse 2006 Life Years (LY)
2006) Adjuvant! $163,814 22.859 - - - )
10-yr OS for LR Adjuvant! — ER+ 0.85 0.784-0.916" Buyse 2006 Adjuvant! 3163,108 21.191
o . . 1 70-gene signature $165,146 23.075 $1,332 0.216 $6,167 J0-dene sianature $163.500 51751 $401 0.560 $716
® Alternatlve MOdel: UtlllZIﬂg US SEER populatlon 10-yr OS for HR by 70-gene signature - ER- 0.635 0.549-0.721 Buyse 2006 Quality-Adjusted Life Years (QALY) .9 .9 | ' . .
10-yr OS for LR by 70-gene signature — ER- 0.80 0.506 - 1.094 ' Buyse 2006 Quality-Adjusted Life Years (QALY)
Adjuvant! $163,814 21.065 - - - )
10-yr OS for HR by Adjuvant! - ER- 0.644 0.561-0.727" Buyse 2006 Adjuvant! 3163,108 20.659
70-gene signature $165,146 21.218 $1,332 0.225 $5,908 _
IVI O D E L ST R U CTU R E Annual RRR of OS with chemotherapy - ER+ 0.26 +50% EBGTCG 1998 ER. Patient 70-gene signature 3163,509 21.230 5401 0.571 5702
- Fatients
Annual RRR of OS with chemotherapy - ER- 0.32 + 50% EBGTCG 1998
- Life Years (LY)
Patients were triaged to different adjuvant therapies depending on Annual prob. of death from other causes 0.0085 + 50% Karrison 1999 Adjuvant $163,814 17946
the I’IS|< ClaSS|f|Cat|On results from the 70—gene S|gnature or AdJuvantl 195% cor|1ﬁdencekintzrval; ER=estrogen receptor; HR=high risk; LR=low risk; OS= overall survival; prob.=probability; 70-gene signature $165,146 17.139 $1,811 -0.108 dominated LI M ITATI O N S
RRR=relative risk reduction; yr=year
(Figure 1) " Quality-Adjusted Life Years (QALY)
. Adjuvant! $156,373 16762 : : : * Models presented charges not paid amounts or actual costs;
* Chemotherapy + endocrine therapy | | .
70-gene signature 2158184 16664 21811 0098 dominated however, the results were not sensitive to most cost parameters.
e Chemotherapy alone Table 2: Cost Parameters | | |
* Due to the small patient sample include in the Buyse study, we
* Endocrine therapy alone : TR
Py Cost’ Value Range Data Source Figure 3: Sensitivity Analyses extrapolated the risk classification and outcome results to the US
* No adjuvant therapy | - | SEER population.
Adjuvant! classification S0 0 Free online tool
Clinical outcomes were modeled through Markov process (Figure 2) 70-gene signature $4,200 +50% Agendia oo cssiing ap it ig ik oup by M so75 | ] 550000 % * The Buyse study included both HER-2 positive and negative
) 10-yr OS for ER + ps classified as high risk by MP ¥ sa181 550000 Y . .
. . Tamoxifen (per year) $1,383 + 50% 2007 RedBook -
* Benefit of adjuvant chemotherapy was modeled based on data from | o 2 0 e pat!ents. As HER-2 status was not assess.ed N the Buyse study, all
meta-analvses Caring pts receiving adjuvant chemotherapy 335,964 + 50% Hassett 2006 ' sacco [ sso000 ¥ patients were evaluated as HER-2 negative in the Markov model.
y ] Caring pts without recurrence (per year) $5,928 + 50% Lamerato 2006 10-yr OS for ER -pts classified as high risk by AS \{ ss,0a8 [ ss0000 . :
: Costof P 4 so [ Y 23,175 Thus, the model outcomes could have been different, if HER-2
* Markov process consisted of three health states: No Recurrence, Treatment of recurrence (including contralateral, 657 424 +50% Lamerato 2006 - |
locoregional, distant) ’ - Cost associated with ad. chemotherapy s I R s status were known.
Death from Cancer and Death from Other Causes. - prob o sy apt o high it orupby SR 4 4 so [ I 162
erminal care for death from cancer $76,557 +50% Lamerato 2006 . . . . .
| _ ey * Patients in Buyse study did not receive adjuvant chemotherapy, so
o All anentS started with No Recurrence. Terminal care for death from other causes $65,016 + 50% Lamerato 2006 brob. of lassfying a pt into high risk group by AS (ER) sozs. I 2.+ _
o F— we used data from meta-analyses and modeled the effectiveness
* Patients may experience local, contraleteral or distant recurrence, llcosltsdwzrebased:nfcha;ges/p:symentsreg_or:gdintr;eutgr:tutr_e IR » —— of adjuvant therapy. This may over- or underestimate the actual
. . . . .. ncluded payments 1or chemotnerapy medications, aaministration COSsts an ospitalizations, VISITS Or ampulatory encounters 1or o ) o
metastatic prog ression before dy|ng from cancer, for S|mp||C|ty, ;:Emiﬁ:\l%—;elated SAEs; the study population included 58% receiving alkylating agents, 51% anthracyclines, 25% taxanes, 18% :::.:t:::::cgt:,:;z:::n\,:.t::pc:::::e:py(ER+) $5'519$8;:1122'680 effeCt|VeneSS Of ChemOtherapy |n patlentS WhO are C|aSSIerd ds h|gh
these clinical states were combined to Death from Cancer. Pt=patients o [l o105z risk by the 70-gene signature.
. . . . Relative risk reduction associated with adj. chemotherapy (ER-) $8687 [ $10,629
* Patients who did not die from cancer had a constant probability of soson Il sr032
. . Utility of recurrence free survival $9,020 Il $9,665 { LCLC: 70-gene less costly and less effective
dying from other causes. Table 3: Utility Parameters s | 5 ¥ Domnared 70 gene o costysndess v CO N C LU S I O N
Prob. of death from fatal toxicity of chemotherapy $9,251 || $9,621 4 Dominating: 70-gene less costly and more effective
Flgure 1: RISk CIaSSIfIcatlon and Treatment DQCISIon Utlllty Value Range Data Source -$10,000 50 | sw,oolo $20,000 $30,000 $40,000 $50,000 $60,000 ° The 7O_gene Slgnature Strategy Was aSSOCIated Wlth d redUCtlon In
Utility for recurrence-free survival 0.98 0.96 -1 Earle 2000 ChemOtherapy use and an increase in llfe expeCtanCy'
_ No fatal _ Markov - o : :
Tamoxifen ~ toxicity " model Utility of receiving chemotherapy (for 6 months) 0.7 0.5-1 Hornberger 2005 * The 70-gene signature appears to be a cost-effective strategy
High risk +adjuvant * The base-case model utilized the Buyse study as the primary source for obtaining additional information to quide the decision to use
for clinical parameters. However, the population included in the adjuvant chemotherapy in patients with lymph node negative ESBC.
70-gene * An alternative model was built employing data from Adjuvant! patients classified as high risk and long-term outcomes data.
signature -® Low risk P Tamoxifen ~ Markov : : . : : :
" " " model regarding risk classification and population-based data (i.e., US SEER
r. Same structure as database) for estimates of survival.
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