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Benchmark scenario — Hypothetical trial estimates
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We cross-compared AD decision-analytic models for a hypothetical disease- Based on synthetic correlated data based on ADNI data (QR-code; 9 models (5 Markov and 4 microsimulation) implemented the benchmark The following cascade of factors may explain model differences:
modifying treatment starting in mild cognitive impairment (MCI) due to AD ISPOR poster ID 132729; https://github.com/ronhandels/synthetic-correlated-data) scenario (see table 3). 1 other participating model's results lacked face 1. model design determined choice of treatment effect outcome (e.g.,
to improve understanding, transparency and credibility of health-economic , . , validity and are thus not presented. CDR-SB, MMSE, etc.
q FI) | & P y y Table 1: benchmark baseline characteristics. Table 2: benchmark effectiveness results over 18 months. y P hich ’ T )d h Iati P i o o
model results. T T Control (SOC | Intervention . . 2. W ic was assouaite to the rse ative effect size (7% jco 35%) |
+ placebo) (SOC + + placebo) | (SOC + DMT) Treatment implementation methods (see table 3) 3. which together with natural history (faster progression creating a larger
e LR LR Choice of treatment effect outcome & scale used: window for benefit) and assumptions on waning and discontinuation
Age (years), mean (SD) 73 (6.7) 73(6.8)  0.420 0.463 " . . . L .
. o _ . o _ 42% 39%  0.400 34 (5%) 54 (8%) * Cognition domain, using MMSE determined the time in states (particularly MClI)

USIhg clinical trial treatment effect outcomes in deC|S|0n'ana|yt|C models iESdI;J)CatiOn (years), mean 16.5 (3.5) 16.1(3.6) 0.079 leig i;ffi 11123 g;‘i)i o Composite Cognition and function domain’ using CDR_SB’ CDR_global 4. resulting in differences in
presents several I.<ey chaIIenges.o N | 18% = oo 0 0 e Function domain, using FAQ 1. incremental QALYs (both more time in less severe states and
1. Models use different endpoints and scales compared to clinical trials to T | e e 0 0 Pre-model analysis: increased life expectancy) and

i icion- ini i 27.4(24)  27.2(24) 0.350 0.84 (0.06)  0.59(0.06) 0.004 . . . . . . .

inform O!GCISIOH rT\akers and clinical practice on reIevantooutcomes. 180(7.4)  18.6(7.3) 0.110 _1_7((0_2)) _1_1((0_2)) 0091 * Ratio of change from baseline intervention/control (dichotomous CDR-g) 2. incremental costs (although less straightforward, as cost-savings
2. The choice of which treatment effect domain(s) to consider (e.g., 0.23(0.12)  0.23(0.12) 0.580 38(03)  22(03)  0.000 * Ratio of change from baseline intervention/control (continuous CDR-SB, due to more time in less severe states are offset by additional costs

cognition, function and/or behavior; single or multiple) is often driven 4.30(6.72)  4.43(6.73) 0.730 0.12(0.01)  0.08(0.01) 0.000  ifa :

& P / , " g , ple) _ A e LT 718(242)  705(232) 0.340 2.6 (0.3) 19(03)  0.058 MMSE) in life-years gained)

by model design and complicated by limited evidence on causality and (sD) CSF ABeta24 (pg/mL), mean (5E) BRI 267(6)  0.000 e Survival model to obtain relative risk (CDR-SB >4.5)

correlation among domains (carrying the risk of spurious correlations ;S:a?i::)t)au (pg/mL), 311(133) - 325(146)  0.067  prsweepEEEmsIE—TIE 8 (23)  -125.7(2.3) 0.000 Comparison to previous studies

between treatment effects and health-economic outcomes). CSF phosphorylated tau 31(150)  33(165) 0023 RS RLECE 02(03)  -20.1(0.3) 0.000 Between-model variability Variation in natural history, difference in time in MCI [Handels, 2023] and

3. Trial statistical anaIyS|s differ from health-economic modellng methods (pg/mL), mean (SD) (pg/mi.), mean (SE) — Figure 2: time in state in control (left) and difference between control and intervention QALY gain iHande|5 2019] was re|ative|y similar or had exp|aina ble
( ts t i t-trial | ) Amyloid PET SUVr centiloid, 68 (40) 72 (42) 0.041 Amyloid PET SUVr centiloid, 5.9 (0.9) -45.3 (0.9) 0.000 (right) MCl mild moderate Wl severe dementia ) .
eyen S, ran§| ions, post-tria .ana yses). mean (D) mean (SE) ght). T A
4. Trials are designed for observing treatment effect rather than
estimating the size of the health benefit in a routine care population. Figure 1: benchmark effectiveness results: change from baseline over 18 months. SASODEM | SASODEM
CDRSB ADAS ABETA PETSUVRcI Biogen - Biogen -
S - ] @ 8 - = CPEC CPEC i
1 g A — iy - iy — O * Place greater focus on the MCI stage of a model (rather than to detail
g - // °© _‘\ c . . . . . .
g L7 N 2 |PECAD L] IPECAD L] the dementia stage) as this stage drives variation in model outcomes.
We organized the workshop in alignment with guidelines for multi-model s 5 - , | N MISCAN — - MISCAN I  Address choice of treatment effect outcome and implementation into
: . 8 - " RTI-HS RTI-HS ]
comparisons [den Boon, 2019; Eddy, 2012]. : 1 - Bedrejo -I Bedrejo - model in sensitivity analyses.
1. Draft benchmark scenario (previous workshop recommendations). I | . SveDem SveDem . .
" ol (P P ) X NS o | , , | , | — - * Address uncertainties around predicted long-term model outcomes
. ldentity models: . .l = o T through prospective registries.

¢ SearCh for e||g|b|e mOdEIS and mOdehng grOUpS (SYStemat|C (') 1'8 | (') 1'8 BASQDEM | BASQDEM ° Report model outcomes in Standardized reporting table 4:

literature review, ad-hoc networking, and open ISPOR call; n=46). TAU Blogen = Biogen =
_ 9 3 CPEC ] CPEC ]

* Exclude models and modeling groups not able to adhere to the é FEM L] FEM [] Suggested standardized template reporting table 4: proportion persons in state over time
benchmark scenario (n=8), not responding the invitation (n=12), or S o — S '\'/I'ngﬁz = | I\'A'ngz -I = qoder in control and intervention strategy over 25-year time horizon (sex-specific, undiscounted,
with insufficient resources to apply the benchmark scenario (n=16). 8 R RTIHS ] RTIHS I no half-cycle correction).

. . . _ ® AN B - e i ] | [Control Intervention
* Participating models and modeling groups (n=10). g " o sVeedézﬁ I ;eedf;zjf?‘ |
3. Invite for WorkShOp and for ﬁnetuning benchmark scenario. . g \\\ ggcggilzzcr/terla and side I | | i i I I I I I I I I dementia | dementia | dementia dementia | dementia | dementia
S N _ ontro
4. Summarize outcomes and discuss model differences during workshop. ] . T www.ipecad.org/workshop) o 2z 4 6 8 10 5 L0 05 00 05 10 15 0
5. Disseminate findings after review by all participants. ° o " control / natural history (person-years) difference intervention control (person-vears) =
0 18
PTAU E
° o Figure 3: Incremental QALYs and costs (no treatment costs included).
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Benchmark scenario — Standardized patient 2 . men women
 Demographics: person mean age of 70 years, men/women separately i 9 o o
* Diagnosis: amyloid confirmed AD-type MCI | | . _ 8- _ 8-
e Setting: memory clinic in United States (US) . "] 5 : * Of the invited modeling groups, 12 did not respond and 16 could not
: : - : L S - = g . g . - Lo
* Intervention: disease-modifying treatment in addition to standard care ) e candard of care arm 5 : participate due to limited resources.
. . 9] A 12 1R N A 12 1 0 1R © N A D e ie) N . o o . . . .
* Treatment specification: 3 ey T SQDEM 3 SvEDEM | BASODEM o evidence not specified in the benchmark scenario (e.g., implementing
] ] . ] . . o IPEX » o H
* Discontinuation: 10% (e.g., due to amyloid-related imaging N A aeteo | & MSCANS PE el (surrogate biomarker) outcomes).
oncC o o ] o o
abnormalities) Table 3: Selected details on benchmark scenario implementation for participating models. = § — > = § — =
e Treated up to and including mild dementia Markov-type Micro-simulation-type % ' ° % | °
= =
e Waning: 5% per year m Biogen CPEC IPECAD Bedrejoetal.  SveDem BASQDEM  FEM RTI-HS MISCAN- o ] amis | S ]
: : Dementia € 8 ' £ 8 We invite modelers internationall mit their model resul
* No treatment costs included (i.e., treatment costs set to S0) FYS— — . . S _ . S _ s & e fere ClErs (i ErEEaI 110 Slstill ilr M) v
A it AR [l e pasdue it Bl Ll S e 3 3 of this benchmark scenario or real-world interventions in a
* Background mortality: U.S. life table for 2019 name) Evaluation oot e Dementia  dementia  Model name) e ' ' *
. alysis . o
: S Centre Alzheimer's isease Registry model (Dementia o ! b o ! ] standardized format to our IPECAD open continuous
* Time horizon: 25 years _ — : _ . 06 -04 -02 00 02 04 06 06 -04 -02 00 02 04 06 . . : .
o Discount rate: 3 5cy er vear [Herring, 2021] [Anderson, [Green, 2019] [Bepllcatlon of [Wimo, 2020] [Mar, 2020] [Goldman, [Herring, 2017] [Briick, 2023] CrOSS'Compa rison. See httpS://OSf.lO/lvgsa/ for more Informatlon.
226 [P it Lo, 2t 0] incremental QALY incremental QALY
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(AT TS (Biogen) School of ?B?;Vzr:)taéCG Alberta), ES (Karolinska E::\‘Z‘ZE)H:A""S”E (USC), JH (USC, Health (Erasmus
present during Economics) (Quagntif;, (Cl;i’g';‘:;;'ty of Institute) (Mondragon Masaryk Solutions) Medical
the workshop) Research) Unibertsitatea) University) Center) Underlying causes for va riation
. Choice of CDR-SB, MMSE, change CDR-SB,time  CDR-SB, time  CDR global, CDR-SB, CDR-SB, MMSE and CDR global, . . . .« .
WWW.Ipecad.Org/WorkShOp R A change from from baseline  to dementia to dementia change from change from change from FAQ, changes change from ¢ Chosen trlal treatment effeCt outcomes Varled Iargely In ratio In Change
outcome(s) LSl baseline baseline L L s from baseline in the hypothetical trial intervention/control arm (relative
Rationale Health states in Health states in Measure Health states in Transition to Time to Cognitive states in Aligned with the  Appropriate for . ) .
the model the model captures the model dl?rf‘erl‘ltia isl : dementia in the :jh?"m?jdel'areCDR Coi”fitivet'(M'V:SE) :‘L_hedm"de't"s"ime risk MMSE=0.65, FAQ=0.73, CDR-5B=0.70 when using reported estimate
defined using  defined using  multiple defined using ~ C!N'CAW TEIEVANY g del relies on OT'NCC HSING FER-and unctional o dementia . . T
CDR-SB ranges MMSE ranges domains and is CDR-SB ranges iyf:;eﬁ'ct:ou;ﬁsf equation for iﬁ;{:ﬁ;ﬁi‘;‘iﬁthe iﬁg?oddoerrf\,'v?fhm a,ri’fﬁasceh{)f“gns and 0.80 when using Cox regression on individual-level data, CDR- Abbreviations: ABETA, amyloid beta; AD, Alzheimer’s Disease; ADAS, Alzheimer's Disease Assessment
i o grDoF;'feis.on staging of mapring from FAQ, sytretic conira global=0.93) and seemed strongly related to the model’s predicted Scale; ADCOMS, Alzheimer’s Disease Composite Score; ADNI, Alzheimer's Disease Neuroimaging
. = - . y natural histor I ementia to arm for L. L. . . . . .
Contact: ron.handels@maastrichtuniversity.nl ! over time natural history gained time in MCI (correlation coefficient 0.84). Initiative; CDR-SB, Clinical Dementia Rating sum of boxes; CSF, cerebrospinal fluid; DMT, disease-
i I I I i i i lied i i lati i lative reducti ltiplicati . . . . . . . modifying treatment; FAQ, Functional Activities Questionnaire; MCI, mild cognitive impairment;
We thank the great effort by the modeling groups listed in table 3 for their  EfEi aroiedssa it aepledse TR (et e o e 2 e ncon. oo mistondsid eoriomen  * Gained time in MCI was related to time in MCI (i.e., natural disease ving treaiment; EAQ, Function Questionnalre; 1L mild cognitive Impal
PR S : IIEEE B - N L to transition : MMSE, Mini-Mental State Examination; PET SUVr, Positron Emission Tomography Comparison of
partIC|pat|0n in the Workshop. We acknowledge ADNI for SynthEtIC data probabilities  probabilities ~ transition probabilities  probabilities ~ >° change from probabilities change from MCI calibrated to histor ) (Correiation coefficient O 63) — : . . —
ti from MClto  from MCl to E;g?ablllflvdff[;n from MClto  from MCltg  Paselineapplied o 50 . bai;m;app;led :he CE_R glolotall8 Yy : : Standardized Uptake Value Ratio; QALY, quality-adjusted life year; SD, standard deviation; SOC,
t ; treatment t . . . . . . ) -
generation mildADand  mildADand  caibration mildADand  mildADand  term coeffident  MiIdADaNd  pAD amnual rates months for * QALY gain and cost difference could be explained by the gained time in standard of care; US, United States
from mild AD  from mild AD  required to model from mild AD  from mild AD  in mixed model  from mild AD  of decline, intervention arm; . . . . .
to moderate to moderate treatment effect to moderate to moderate equation for CDR- to moderate assuming a linear calibrated factor MCI (Correlatlon CoefﬁC'ent 089 and 050 respeCt|Ve|y) (eXC|Ud|ng
in mild AD SB i ing bet I lied t
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