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[bookmark: _Hlk69736680]Supplementary Table S1   Model health-state definitions
	Model health statea
(clinical disease stage)
	Global CDR
	CSR-SB (default)
	MMSEb

	MCI due to AD
	0.5
	0.5
	–
	4.0
	27–29

	Mild AD dementia
	1
	4.5
	–
	9.0
	21–26

	Moderate AD dementia
	2
	9.5
	–
	15.5
	10–20

	Severe AD dementia
	3
	16.0
	–
	18.0
	< 10


AD Alzheimer’s disease, CDR Clinical Dementia Rating, CDR-SB Clinical Dementia Rating–Sum of Boxes, MCI mild cognitive impairment, MMSE Mini-Mental State Examination
a The model did not include an asymptomatic, or cognitively normal, health state (global CDR = 0;
CDR-SB = 0; MMSE = 30). While some patients with MCI in real-world settings may later return to a cognitively normal state, it is not anticipated that a biomarker-positive patient diagnosed with MCI due to AD would later be categorized as cognitively normal
b The MMSE ranges in the literature frequently omit an upper cutoff for mild AD and vary on the cutoff between mild AD dementia and moderate AD dementia. The ranges shown here use the upper mild AD dementia cutoff from Mesterton et al. 2010 and the cutoff between mild AD dementia and moderate AD dementia from Gustavsson et al. 2011
Sources: O'Bryant et al. 2008 (1); Mesterton et al. 2010 (2); Gustavsson et al. 2011 (3)

Supplementary Table S2   AEs associated with aducanumab
	AE incidence 
	Incidence, incremental to placebo
	Severity, % of events 
	Source

	
	EMERGE, 78 weeks, % of patients
	Annualized,
% per year
	Nonserious
	Serious
	

	ARIAa
	31.9
	31.9 (year 1 only)
	23.8
	1.2
	EMERGE

	Fall
	0.9
	0.6
	96.6
	3.4
	

	Headache
	4.2
	3.0
	97.4
	2.6%
	

	Diarrhea
	2.2
	1.5
	95.8
	4.2
	

	Dizziness
	2.0
	1.4
	100.0
	0.0
	

	AE quality-of-life impact
	Disutility value
	Duration of impact, days
	Sources

	
	Nonserious
	Serious
	Nonserious
	Serious
	

	[bookmark: _Hlk72245364]ARIAa
	0.1032
	0.1032
	113
	113
	Meckley et al. 2010 (4); Carlson et al. 2016 (5)

	Fallb
	0.017
	0.032
	365.25
	365.25
	Poole et al. 2015 (6)

	Headache
	0.140
	0.493
	10.5
	24.5
	Xu et al. 2011 (7); Biogen Idec, 2013 (8)

	Diarrheac
	0.103
	0.103
	7
	7
	NICE, 2014 (9)

	Dizziness
	0.010
	NA
	7
	NA
	Matza et al. 2019 (10); Assumption

	QALYs lost due to AEs
	ARIA
	Other AEs
	Total
	
	

	Year 1 
	0.0080
	0.0003
	0.0083
	
	

	Years 2+d
	NA
	0.0003
	0.0003
	
	


AE averse event, ARIA amyloid-related imaging abnormalities, NA not applicable, QALY quality-adjusted life-year
a Because all ARIA events were assumed to occur within the first year of treatment, the incremental AE incidence for ARIA in the 78-week EMERGE data was not annualized. Of the incremental ARIA events for patients on aducanumab, 25% were symptomatic (23.8% mild or moderate, 1.2% severe). The same disutility (a published estimate for transient ischemic attack) was used for all symptomatic ARIA events, regardless of severity
b The disutility values for falls were estimates from health state utilities for minor and major falls used in a model with an annual cycle length. As such, the duration assigned to the disutilities was set to be 1 year
c Because a separate disutility for serious diarrhea was not identified, the same disutility was used for all severity levels
d Applies to year 2 and beyond for as long as patients remain on treatment with aducanumab

[bookmark: _Hlk70688129]Supplementary Table S3   Patient utilities and caregiver disutilities
	Parameter 
	Values
	
	Source

	Patient utilities (community and institutionalized settings)
	

	MCI due to AD
	0.800
	
	Landeiro et al. 2020 (11)

	Mild AD dementia
	0.740
	
	

	Moderate AD dementia
	0.590
	
	

	Severe AD dementia
	0.360
	
	

	Caregiver disutilities (patients in community and institutionalized settings)
	

	MCI due to AD
	0.000
	
	Assumption

	Mild AD dementia
	0.036
	
	Mesterton et al. 2010 (2)

	Moderate AD dementia
	0.070
	
	

	Severe AD dementia
	0.086
	
	


AD Alzheimer’s disease, MCI mild cognitive impairment

[bookmark: _Hlk69736928]Supplementary Table S4   Base-case model outcomes over 5- and 10-year horizons
	[bookmark: _Hlk65078923]Event-based model outcomes (undiscounted)
	5-Year horizon
	10-Year horizon

	
	SOC 
	Adu + SOC
	Incremental
	SOC 
	Adu + SOC
	Incremental

	Number of transitions (net of return transitions)
	
	
	
	
	
	

	To AD dementia (i.e., mild AD dementia or worse)
	67.8%
	53.2%
	–14.5%
	84.2%
	72.7%
	–11.5%

	To moderate AD dementia or worse
	47.7%
	31.8%
	–15.9%
	71.9%
	55.7%
	–16.2%

	To severe AD dementia
	25.9%
	16.6%
	–9.3%
	55.5%
	41.0%
	–14.5%

	To institutionalization
	13.4%
	8.9%
	–4.5%
	25.0%
	18.9%
	–6.1%

	To death
	13.8%
	12.9%
	–0.9%
	35.6%
	33.4%
	–2.1%

	Progression to AD dementia (i.e., mild AD dementia or worse), years
	
	
	
	
	
	

	Median survival in MCI due to AD (of baseline cohort)
	2.54
	3.70
	1.16
	2.54
	3.70
	1.16

	Median time to AD dementia (of those alive)
	2.77
	4.30
	1.53
	2.77
	4.30
	1.53

	Progression to moderate AD dementia or worse, years
	
	
	
	
	
	

	Median survival in mild AD dementia or better (of baseline cohort)
	4.29
	NR
	NA
	4.29
	5.95
	1.66

	Median time to moderate AD dementia (of those alive)
	4.92
	NR
	NA
	4.92
	7.50
	2.58

	Progression to severe AD dementia, years
	
	
	
	
	
	

	Median survival in moderate AD or better (of baseline cohort)
	NR
	NR
	NA
	6.12
	7.63
	1.51

	Median time to severe AD dementia (of those alive)
	NR
	NR
	NA
	7.44
	NR
	NA

	Progression to institutionalization, years
	
	
	
	
	
	

	Median survival in community (of baseline cohort)
	NR
	NR
	NA
	8.85
	NR
	NA

	Median time to institutionalization (of those alive)
	NR
	NR
	NA
	NR
	NR
	NA

	Time-based outcomes
	
	
	
	
	
	

	Total LYs (survival) (undiscounted)
	4.70
	4.71
	0.01
	8.49
	8.58
	0.09

	Years on treatment 
	NA
	3.99
	NA
	NA
	5.94
	NA

	Community, total
	4.35
	4.46
	0.10
	7.23
	7.65
	0.42

	     MCI due to AD
	2.68
	3.19
	0.50
	3.39
	4.44
	1.06

	     AD dementia
	1.67
	1.27
	–0.40
	3.85
	3.20
	–0.64

	Institution, total
	0.34
	0.25
	–0.09
	1.25
	0.93
	–0.32

	     MCI due to AD
	0.05
	0.05
	0.01
	0.06
	0.08
	0.02

	     AD dementia
	0.30
	0.20
	–0.10
	1.19
	0.85
	–0.34

	Total LYs (discounted)
	4.44
	4.45
	0.01
	7.53
	7.61
	0.08

	Total QALYs (discounted)
	3.10
	3.25
	0.15
	4.59
	5.04
	0.45

	Patient QALYs, total
	3.20
	3.32
	0.12
	4.88
	5.25
	0.38

	     Community, total
	3.04
	3.20
	0.16
	4.42
	4.90
	0.48

	          MCI due to AD
	2.06
	2.43
	0.37
	             2.52
	           3.26
	      0.74

	          AD dementia
	0.98
	0.77
	–0.22
	             1.90
	             1.64
	–0.26

	     Institution, total
	0.16
	0.13
	–0.03
	             0.46
	             0.36
	–0.10

	          MCI due to AD
	0.04
	0.04
	0.01
	             0.04
	             0.06
	0.01

	          AD dementia
	0.13
	0.09
	–0.04
	             0.41
	            0.30
	–0.11

	     Lost to ARIA AEs
	 0.000
	0.003
	0.003
	           0.000
	           0.003
	0.003

	     Lost to other AEs
	0.000
	0.001
	0.001
	           0.000
	          0.002
	0.002

	Caregiver QALYs lost
	0.11
	0.07
	–0.03
	             0.29
	            0.22
	–0.07

	Total evLYG (discounted)
	3.10
	3.25
	0.15
	             4.59
	            5.05
	0.47


AD Alzheimer’s disease, Adu aducanumab, AE adverse event, ARIA amyloid-related imaging abnormalities, evLYG equal value of life-years gained, LY life-year, MCI mild cognitive impairment, NA not applicable, NR not reached, QALY quality-adjusted life-year, SOC standard of care

Supplementary Table S5   Detailed health outcomes for selected scenario analyses
	Scenario
	Median time to AD dementia, years
	Median time to moderate AD, years
	Median survival in the community, years
	QALYs

	
	SOC
	Adu + SOC
	SOC
	Adu + SOC
	SOC
	Adu + SOC
	SOC
	Adu + SOC

	Base-case analysis
	2.77
	4.30
	4.92
	7.50
	8.85
	10.17
	5.59
	6.34

	Model settings
	
	
	
	
	
	
	
	

	Time horizon 
base case = lifetime
	
	
	
	
	
	
	
	

	10 years
	2.77
	4.30
	4.92
	7.50
	8.85
	NR
	4.59
	5.04

	20 years
	2.77
	4.30
	4.92
	7.50
	8.85
	10.17
	5.52
	6.23

	Discount rates 
base case = 3.0% per year
	
	
	
	
	
	
	
	

	0.0%
	2.77
	4.30
	4.92
	7.50
	8.85
	10.17
	6.60
	7.58

	5.0%
	2.77
	4.30
	4.92
	7.50
	8.85
	10.17
	5.08
	5.71

	Model population
	
	
	
	
	
	
	
	

	Baseline age 
base case = 65 years
	
	
	
	
	
	
	
	

	70 years
	2.79
	4.37
	4.98
	7.72
	7.42
	8.41
	4.91
	5.55

	75 years 
	2.83
	4.51
	5.12
	8.21
	5.96
	6.66
	4.18
	4.69

	Baseline health states 
base case = MCI due to AD only
	
	
	
	
	
	
	
	

	MCI due to AD and mild AD dementia (Table 1 in main manuscript)
	NA
	NA
	4.24
	6.58
	7.02
	7.92
	4.63
	5.21

	Mild AD dementia only (age = 70.7 years)
	NA
	NA
	1.48
	2.34
	5.05
	5.62
	3.45
	3.77

	Natural history
	
	
	
	
	
	
	
	

	MCI due to AD to AD dementia 
base case = Potashman et al. 2020 (14) (23.2% per year)
	
	
	
	
	
	
	
	

	Iaccarino et al. 2019 (12) (13.3% per year)
	5.37
	8.52
	8.57
	13.89
	10.65
	11.98
	6.68
	7.47

	Vos et al. 2015 (13) (26.9% per year)
	2.34
	3.66
	5.18
	7.94
	8.76
	10.12
	5.59
	6.36

	Within AD dementia 
base case = Potashman et al. 2020 (14)
	
	
	
	
	
	
	
	

	Wimo et al. 2020 (15) data not shown
	2.70
	4.09
	6.08
	9.51
	10.98
	11.77
	6.48
	7.01

	Institutionalization 
base case = Davis et al. 2018 (16)
	
	
	
	
	
	
	
	

	Neumann et al. 1999 (17) data not shown
	2.77
	4.30
	4.92
	7.50
	7.52
	8.73
	5.59
	6.34

	Mortality 
base case = Wilson et al. 2009 (18)
	
	
	
	
	
	
	
	

	Wimo et al. 2020 (15) data not shown
	2.76
	4.27
	4.96
	7.74
	9.26
	10.88
	5.67
	6.61

	Aducanumab attributes
	
	
	
	
	
	
	
	

	Efficacy 
base case = ITT Cox PH model
	
	
	
	
	
	
	
	

	OTC Cox PH model
	2.77
	4.65
	4.92
	8.09
	8.85
	10.41
	5.59
	6.48

	Stopping rules 
base case = stop at moderate AD dementia
	
	
	
	
	
	
	
	

	Maximum of 3 years
	2.77
	3.83
	4.92
	5.94
	8.85
	9.36
	5.59
	5.92

	Maximum of 5 years
	2.77
	4.30
	4.92
	6.64
	8.85
	9.67
	5.59
	6.07

	Discontinuation 
base case = 0% per year
	
	
	
	
	
	
	
	

	7.5% per year
	2.77
	4.05
	4.92
	6.84
	8.85
	9.86
	5.59
	6.16


AD Alzheimer’s disease, Adu aducanumab, ITT intent to treat, MCI mild cognitive impairment, NR not reached, OTC opportunity-to-complete, PH proportional hazards, QALY quality-adjusted life-year, SOC standard of care
[bookmark: _Hlk69737293]Supplementary Table S6  Model validation comparisons
	[bookmark: _Hlk69728971]Models details
	Population
	Approach
	Key data sources

	
	
	
	Progression
	Mortality
	Utilities

	Current model
	MCI due to AD dementia (with Aβ positivity)
	Markov cohort model with CDR-SB health states
	NACC
	Wilson et al. 2009 (18) (HRs applied to US general mortality)
	Landeiro et al. 2020 (11)

	SveDem model: Wimo et al. 2020 (15)
	MCI due to AD dementia (with Aβ positivity)
	Markov cohort model with MMSE health states
	MCI to dementia: Vos et al. 2015 (13) (IWG-1); within dementia: SveDem
	SveDem (HRs applied to Sweden general mortality)
	Mesterton et al. 2010 (2)

	IPECAD model: Green et al. 2019 (19), IPECAD, 2021 (20)
	MCI (AD primary or contributing, no Aβ requirement)
	Markov cohort model with MMSE × NPI-Q × FAQ health states
	NACC
	Andersen et al. 2010 (21) (HRs applied to US general mortality)
	Neumann et al. 1999 (17)

	Longitudinal cohort analysis: Vermunt et al. 2019 (22)
	Prodromal AD (MCI with Aβ positivity)
	Multistate model with CDR health states and age-dependent progression
	ADC, ADNI, AIBL, DESCRIPA, Gothenburg, ICTUS
	ADC, ADNI, AIBL, DESCRIPA, Gothenburg, ICTUS
	NA

	AD-ACE model: Kansal et al. 2018 (23)
	Late MCI (no Aβ requirement)
	Microsimulation with multiple continuous biomarker and symptom levels
	MCI to dementia: ADNI; within dementia: AHEAD II
	Wilson et al. 2009 (HRs applied to US general mortality)
	MCI: Neumann et al. 2000 (24); AD: Getsios et al. 2010 (25)

	Model comparisons by baseline age
	60 Years
	65 Years
	70 Years
	73 Years
	75 Years

	
	Current
	SveDem
	Current
	IPECADa
	Current
	Vermuntb
	Current
	AD-ACEc
	Current
	IPECADa

	10-year horizon
	
	
	
	
	
	
	
	
	
	

	Progressing to dementia, %
	86.1%
	87.8%
	84.2%
	66.9%
	81.0%
	NR
	78.1%
	70.0%
	75.7%
	61.3%

	Dying, %
	25.7%
	13.4%
	35.6%
	39.4%
	50.2%
	NR
	61.1%
	72.0%
	68.9%
	68.0%

	LYs, total (undiscounted)
	8.91
	9.50
	8.49
	8.51
	7.81
	NR
	7.25
	NR
	6.80
	7.02

	 MCI due to AD
	3.52
	3.84
	3.44
	4.95
	3.33
	NR
	3.22
	NR
	3.13
	4.51

	 AD dementia
	5.39
	5.67
	5.04
	3.57
	4.48
	NR
	4.03
	NR
	3.67
	2.51

	LYs, total (discountedd)
	7.88
	NR
	7.53
	7.56
	6.97
	NR
	6.51
	5.29
	6.13
	6.32

	Patient QALYs, total (discounted)
	5.06
	5.37
	4.88
	5.04
	4.58
	NR
	4.32
	3.77
	4.11
	4.31

	MCI due to AD
	2.61
	2.83
	2.56
	3.28
	2.48
	NR
	2.41
	NR
	2.35
	3.01

	AD dementia
	2.45
	2.55
	2.31
	1.76
	2.09
	NR
	1.91
	NR
	1.76
	1.31

	Lifetime horizon
	
	
	
	
	
	
	
	
	
	

	Progressing to dementia, %
	92.3%
	96.0%
	89.4%
	78.3%
	84.8%
	NR
	81.0%
	NR
	77.9%
	67.3%

	LYs, total (undiscounted)
	15.85
	18.97
	12.92
	11.72
	10.22
	13.60
	8.74
	NR
	7.81
	8.19

	MCI due to AD
	3.79
	4.20
	3.68
	6.29
	3.50
	6.00
	3.35
	NR
	3.24
	5.24

	AD dementia
	12.06
	14.78
	9.25
	5.43
	6.72
	7.80
	5.38
	NR
	4.57
	2.95

	LYs, total (discounted)
	12.26
	NR
	10.45
	9.74
	8.61
	NR
	7.53
	NR
	6.84
	7.14

	Patient QALYs, total (discounted)
	6.87
	7.90
	6.11
	6.36
	5.29
	NR
	4.78
	NR
	4.44
	4.86

	MCI due to AD
	2.77
	3.02
	2.69
	3.94
	2.58
	NR
	2.48
	NR
	2.41
	3.37

	AD dementia
	4.11
	4.88
	3.42
	2.42
	2.71
	NR
	2.30
	NR
	2.03
	1.48


Aβ amyloid-beta, AD Alzheimer’s disease, AD-ACE Alzheimer’s Disease–Archimedes condition-event simulator, ADC Amsterdam Dementia Cohort, ADNI Alzheimer’s Disease Neuroimaging Initiative, AHEAD II Assessment of Health Economics in Alzheimer’s Disease II, AIBL Australian Imaging, Biomarker & Lifestyle Flagship Study of Aging, CDR Clinical Dementia Rating, CDR-SB Clinical Dementia Rating–-Sum of Boxes, DESCRIPA Development of screening guidelines and criteria for predementia Alzheimer’s disease, FAQ Functional Activities Questionnaire, Gothenburg, Prospective Population Study of Women in Gothenburg H70, HR hazard ratio, ICTUS Impact of Cholinergic Treatment Use, IPECAD International Pharmaco-Economic Collaboration on Alzheimer’s Disease, IWG-1 International Working Group-1, LY life-year, MCI mild cognitive impairment, MMSE Mini-Mental State Examination, NA, not available, NACC National Alzheimer’s Coordinating Center, NPI-Q Neuropsychiatric Inventory Questionnaire, NR not reported, QALY quality-adjusted life-year, SveDem Swedish dementia registry, US United States
a The IPECAD model (20) considers up to a 20-year horizon only, which was assumed to approximate a lifetime horizon. For cohorts aged 65 years and 75 years, the IPECAD model predicts that 89.1% and 98.1% of patients, respectively, will have died at 20 years
b The multistate model used in the Vermunt et al. (2019) (22) analysis allowed for transitions from MCI due to AD back to a preclinical AD (i.e., no cognitive impairment) health state. For the purposes of reporting, we have combined the predicted time in preclinical AD (1.6 years) with the predicted time in MCI due to AD (4.4 years)
c The mean baseline age for the patients’ AD-ACE model was reported as 72.9 years
d All discounted outcomes use a discounting rate of 3% per year
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