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Results

Introduction

Early drug development decisions rarely include formal assessment of the relation- Population efficacy (typical EASI percent change and EASI 50/75/90 over time) and cost-utility (price-per-QALY relative to TCS) were projected (Figure 2). Incremental CE ratios (ICER = Acost/AQALY) were compared for DX and DU to TCS. PM-PE model

ships between potential target product profile (TPP) characteristics and cost effective- simulations assessed the impact of TPP characteristics on CE probability across a range of WTP thresholds. At a $100,000 WTP threshold for DX and DU, the CU Ratio for DX to DU, and the AQALY (90% prediction interval) were summarized (Table 2). Relative to
ness (CE). The disciplines of pharmacometrics (PM) and pharmacoeconomics (PE) DU, improvements in DX Emax and ET50 improved mean efficacy but did not affect QALYs or CE probability (at any WTP level). Reduced IIV had no impact on CE. Improved POT added ~1 QALY and raised CE probability for DX relative to DU (30% versus 15%,
are closely aligned and intersect at the goal of a quantitative understanding of the sys- respectively); without the POT improvement, a cost effective DX would require a ~10% price reduction relative to DU.

tem. Connection of these two disciplines is a logical extension of typical PM objectives

and should lead to a more comprehensive understanding of the probability of success
for new therapeutics. This study investigated those relationships for a hypothetical Population Response Cost Utility Population Response Cost Utility
new. drug DrugX (DX) in atopic derm.at1t15 (AD) relative to a referel.lce t.reatm.ent, Scenario 1: Drug X = DU Scenario 2: Increase Emax
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score as a fractional decrease from baseline EASI score, including effects for placebo
response, topical corticosteroids (TCS), and drug effects (Equation 1).
EQ; Scenario 3: Decrease ET50 Scenario 4: Increase POT
EASI(¢;ldrug;) = e | e |
1+ gpbo(tgj) + gTCS(t,-j) + ng“g(tzj) Discontinuation rate not included Discontinuation rate not included
EASI PCFB EASI-50 EASI-75 EASI-90 EASI PCFB EASI-50 EASI-75 EASI-90 o 097
Emaxpy, X t; 100+ o 0 100 - %
gpbo(ti) = 507 3 2 807 3 i
ET50p, + ¢; 60 - 8 £ 60 8 T s
404 & ¢ 0754 40 v AT
Emaxrcsi; X ?; ' | fﬂﬂw ® e fﬂ / g S
gTCS(ti) - = £ X e—kOff'TCS (ti=Hrcs) c 20_ '92_9 Treatment = - EB Treatment
() 0 o Q 0
ET5 53
()TCS + tl & 100 - 5@ 0.50+1 — Drug X o 100 - o o 0.50 — Drug X
E E x — Dupllumab & E © — Dupilumab
Emaxppye; X t; o S £ ° T E
(t:) = o S0t 28 o0 =mufiransmumm ) 55
gDmg ) = ETSODrug + tl " [»%‘)q (’m % % 0.25 A ZI-O-(> //—69?“‘5 ﬁ-m % E‘v 0.25 4
201 7 3 20 4 e
E t' 1 L t d 1 h t . d 1 f d ff t th E ASI d . t . t . i -(l) 1l0 2l0 3l0 4l0 5l0 (I) 1IO 2IO 3I0 4I0 5I0 (I) lIO 210 310 410 510 (I) 1]0 210 310 410 510 : 0.007 : -Cl) 1l0 2'0 3'0 4IO 5l0 CI) 1IO 2IO 3I0 4I0 5IO CI) 110 210 310 410 SIO (I) 110 210 310 410 510 E
dqua ion 1. Longitudinal pharmacometric model for drug effects on the endpoint in atopic Weok - ST ot oToo Week 0.00-
ermatitis Willingness to pay $0 $100,000 $200,000 $300,000
Treatment — Drug X + TCS — dupilumab + TCS Treatment — Drug X + TCS — dupilumab + TCS Willingness to pay
The PE model was derived from a published PE analysis of dupilumab in AD and was
characterized as a Markov model with transition probabilities between health states:
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Discontinuation Figure 2. Expected population EASI responses over time and probability of cost-effectiveness versus willingness to pay, presented for Drug X (red) and dupilumab (blue) across simulation scenarios.
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