
Received: 20October 2020 Revised: 5 January 2021 Accepted: 12 January 2021 Published online: 17March 2021

DOI: 10.1002/dad2.12159

R E S E A RCH ART I C L E

Projection of budgetary savings to US stateMedicaid programs
from reduced nursing home use due to an Alzheimer’s disease
treatment

Jenny Lam Hankyung Jun Sang Kyu Cho MarkHanson SoerenMattke

University of Southern California, Los Angeles,

California, USA

Correspondence

Dr. SoerenMattke,Center forEconomic and

Social Research,University of SouthernCali-

fornia, 635DowneyWay, #505N, LosAngeles,

CA90089,USA.

E-mail:mattke@usc.edu

Abstract

Introduction:The approval of a disease-modifying Alzheimer’s disease (AD) treatment

could provide relief toUS state budgets thatwere hit hard by theCOVID-19 pandemic,

as mostly Medicare would cover treatment cost, whereas Medicaid would see savings

from reduced nursing home use.

Methods:Weproject savings from2021 to2040with a simulationmodel from the per-

spective of stateMedicaid programs.

Results:Assuming a 40% and 22% relative reduction of disease progression rates with

treatment,Medicaidwould avoid payments of $186.2 and$93.5 billion for around1.11

and 0.57 million nursing home patient-years, respectively. The savings correspond to

a 5.06% and 2.49%, respectively, relative reduction of Medicaid spending on nursing

home care. Higher per capita savingswere projected for older states, thosewith higher

Medicaid payment rates, those with more nursing home residents covered by Medi-

caid, and those with a lower federal contribution.

Discussion: States stand to realize substantial savings from a potential AD treatment.

A state’s health system preparedness to handle the large number of patients will influ-

ence the actual magnitude of the savings and how fast they will accrue.

KEYWORDS

Alzheimer’s disease, budget impact, disease-modifying treatment, Medicaid, nursing home

1 INTRODUCTION

The budgetary impact of the COVID-19 pandemic has been enormous

on US state coffers. Revenues have dropped due to record unem-

ployment and reduction in consumer spending,1 while expenditures

for managing this public health crisis have increased.2 According to

Moody’s Analytics estimates for fiscal year 2021, states have lost

about $130 to $172 billion in revenue while spending between $27

and $31 billion more on Medicaid.3 Equally worrisome, 33 states
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are considered underprepared for the pandemic-induced recession

because of limited rainy-day funds, and only Connecticut, Georgia, and

Oregon are fully prepared to absorb the fiscal shock. States like Illinois

and Pennsylvania have almost no rainy-day funds, and New York’s

balance of 3.2% of its general fund expenditures is unlikely to suffice

given how hard the pandemic has hit the state.4 A cumulative budget

shortfall of $555 billion has been projected over fiscal years 2020

to 2022 for all states.5 Furthermore, the economic impact will last

years; the Congressional Budget Office (CBO) projects that US gross
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domestic product (GDP) may not reach pre-COVID projected levels

until 2030.6

As states are not permitted to borrow for operational spending,

sweeping budget cuts will be inevitable.1 At the same time, Medicaid

enrollment is expected to increase because of the countercyclical

nature of the program. Already, Medicaid enrollment and spending

have both exceeded pre-pandemic estimates,7 as approximately 1.7

million additional Americans have enrolled betweenMarch 1 and June

1, 2020, in just 26 states.8 As Medicaid outlays are the single biggest

item of state spending, even minor changes to program cost have

substantial budget implications.

Anunexpected sourceof savings to statesmaybedisease-modifying

treatments for Alzheimer’s disease (AD), as the Food and Drug Admin-

istration (FDA) has accepted an application for aducanumab with June

7, 2021set as thedecisiondate.9 The current consensus is that disease-

modifying treatment needs to be started in the mild cognitive impair-

ment (MCI) ormild dementia disease stageswith the objective to delay

disease progression and allow patients to live independently in their

home and community longer. AD being an aging-related disease, the

expectation is that longer independence will reduce net nursing home

use, as patientsmaypass away fromcoexisting conditionswhile thedis-

ease progresses.

If approved, the treatment will result in a windfall to states, because

the cost of diagnosing and treating patientswill largely fall on theMedi-

care program, as the primary payer of medical care in the elderly and

disabled, and to a lesser degree on commercial carriers for patients

below age 65. Medicaid programs, on the other hand, only cover med-

ical care for a small subgroup but are the sole payer of last resort for

nursing home care for beneficiaries with low income and/or exhausted

assets. Thus, they stand to reap net savings from avoided or delayed

nursing home admissions because of reduced dementia progression

and thus care dependency.10

The cost of nursing home care to Medicaid programs is substantial.

The average annual Medicaid payment rate amounts to $79,588 per

Medicaid resident in 2020 dollars with a range from $37,273 in Illi-

nois to $377,310 in Alaska,11 and long-term care represents ≈22% of

expenditures.12 Approximately 62% of nursing home residents are pri-

marily supported by Medicaid13 and 57% of the national spending on

Long-Term Services and Supports are paid by Medicaid and approxi-

mately 79% of expenditures are on nursing homes.14,15

Against this background, the objective of this article is to project the

potential budgetary savings from a disease-modifying AD treatment

due to reduced nursing home use nationally and for each state and the

District of Columbia individually. We use a simulation model to esti-

mate the budget impact trajectory from 2021 to 2040.

2 METHODS

2.1 Simulation model

Our simulation model has three components. The first projects the

annual number of individuals who will be formally diagnosed withMCI

RESEARCH INCONTEXT

1. Systematic review:We reviewed the peer-reviewed and

“gray” (abstracts, reports, etc.) literature on the effect of a

disease-modifyingAlzheimer’s disease (AD) treatment on

Medicaid cost. Only one technical report was identified,

which is cited in the discussion section.

2. Interpretation: Our predictions suggest substantial net

savings potential to state Medicaid programs that scale

with the effectiveness of the treatment and depend on a

state’s age structure, its payment rate for nursing home

care, the share of nursing home residents covered by

Medicaid, and the federal contribution to its Medicaid

program. The degree to which the potential savings will

realized will depend on a state’s ability to diagnose and

treat patients in a timely fashion.

3. Future directions: The article points to two lines of fur-

ther inquiry. The first is to examine to what degree the

projected savings will be realized under real-world condi-

tions, the second to expand the assessment of the overall

value of a disease-modifying AD treatment to other com-

ponents, such asmedical cost, caregiver burden, andqual-

ity of life.

due to AD, the early disease stage at which treatment is expected to be

effective, the second the disease progression with and without treat-

ment and the third the savings from avoided nursing home use for the

period from 2021, the year in which the first treatment could become

available, to 2040. The model was programmed in Microsoft Excel and

the sources and values for all parameters can be found in the support-

ing information (Exhibit 1).

2.1.1 Prediction of patient counts

Asmentioned above, patients need to be diagnosed at an early disease

stage,when they have noor onlymild symptoms,which requires a com-

prehensive neuropsychiatric evaluation by a dementia specialist, such

as a geriatrician, geriatric psychiatrist, or neurologist. It is also neces-

sary to confirm the presence of amyloid deposits in the patient’s brain,

because cognitive decline is caused by AD in only about half (55%)

of patients.16 Currently, the only FDA-cleared modality to make that

determination is a positron emission tomography (PET) scan.

Earlier research has shown that the capacity to complete this diag-

nostic process is limited because of a lack of dementia specialists and

PET scanners, that is, patients experience wait times and only a sub-

set of the potentially eligible patients are referred to treatment each

year.17 Consequently, we needed to project the annual numbers of

diagnosed and treated patients in each state to size the population-

level impact of a treatment. We use a previously published model that
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projects how many patients can be diagnosed each year nationally18

and apply state-specific population numbers by age and sex as well as

data for number of specialists and PET scanners to that model.

State population projections are based on US Census estimates.19

The number of dementia specialists in each state were derived from

Redi-Data’s address lists of the AMA Masterfile.20 We regarded all

physicians specializing in clinical neurophysiology, geriatric medicine,

geriatric psychiatry, psychiatric or neurologic palliative care, neurol-

ogy, and neuropsychiatry as well as 10% of the general psychiatrists

as dementia specialists, arriving at a national count of 28,492 special-

ists, which is similar to a previously published estimate by Liu et al.

of 26,927.17 An estimated number of 2,371 PET scanners and their

locations was derived from several sources and details are described

in Exhibit 2 in supporting information. This number seems consistent

with a 2010 study that estimated approximately 2,000 devices based

on expert input.21 Indications for PET scanning have expanded since,

thus wewould expect the number of devices to have increased accord-

ingly.

2.1.2 Disease progression model

The second component simulates disease progression from MCI

through the different stages of dementia and the ensuing transition

into nursing home in the subset of patients, who were diagnosed with

MCI due to AD (Exhibit 3 in supporting information).22–27

All patients start at the MCI stage and can progress annually

through the different dementia stages. While dementia progression

rates differ by both sex and age,23 the progression rate from MCI to

dementia is higher in women than in men but does not change with

age.28–27 Patients withMCI reside at home, but patients at the various

stages of dementia may be admitted permanently to a nursing home,

with patient risk differing by age, sex, and dementia stage.23 Patients

can die at any stage of disease and nursing home status, with more

advanced dementia stages and institutionalization increasing risk.23

To account for a possible effect of the treatment on life expectancy,

we applied Neumann et al.’s estimated age- and sex-specific mortality

rates at the different stages of dementia.23 Mortality rates at the MCI

stage were based on age and sex-specific mortality rates of the gen-

eral US population from the Centers for Disease Control’s 2017 mor-

tality tables,22 adjusted for the increasedmortality risk associatedwith

MCI.27 As patients age in our model, their rates change accordingly.

Disease progression, mortality, and nursing home admission rates, as

well as the sex- and age-specific hazard ratios used to adjust these

baseline rates to model the general US and specific state populations,

are presented in Exhibit 1 in supporting information.

To evaluate the impact of disease-modifying treatments on nursing

home use, we first projected the annual number of patients, whowould

require nursing home care in the scenario that no treatment is avail-

able, using the baseline disease progression rates and risk of nursing

home admission by disease stage from literature noted above.We then

projected the annual number of patients, who would require nursing

home care in the scenario that treatment is available. In this treatment

scenario, the diagnosed patients would receive treatment, while undi-

agnosed patients would not. We modeled treatment effect as a 40%

relative reduction of baseline progression rates at the early stages of

the disease (i.e., 40% relative reduction in the progression rates from

MCI to mild dementia and from mild dementia to moderate dementia)

with no effect on progression rates thereafter. Those reductions in dis-

ease progression then translated into fewer nursing home admissions.

The effect size reflects the effect on a composite measure for Activ-

ities of Daily Living (ADCS-ADL-MCI) in the high-dose cohort of the

EMERGE trial andexpert guidance that changes in thismeasure ismore

predictive of nursing home admission than in measures for cognitive

decline.30 We estimated an alternative scenario using the effect size of

22% on the Clinical Dementia Rating Sum of Boxes (CDR-SB) from the

same trial.

2.1.3 Savings projection

The thirdmodel component predicts the overall and state-specific bud-

get impact as thedifference inMedicaid spendingonnursinghomecare

between the “no treatment” and “treatment” scenarios. We obtained

publicly available data for each state on the share of nursing home

residents covered by Medicaid, Medicaid payment rates for nursing

homes, the Federal Medical Assistance Percentages (FMAP) to each

state’sMedicaid program state budgets and federal and state amounts

of Medicaid spending. Details of methods and sources are described in

Exhibit 4 in supporting information.

2.2 Probabilistic sensitivity analysis

We conducted a probabilistic sensitivity analysis to reflect the

uncertainty in our disease progression model by varying the clinical

parameters, that is, the disease progression and mortality rates, the

transition rates to nursing home, and the treatment effect. If our

sources had provided distributions for the parameters, we used those,

otherwise we assumed a range of ±10% with a uniform distribution

(Exhibit 1 in the supporting information).Wealso used a±10%uniform

distribution to vary the treatment effect in the probabilistic sensitivity

analysis for both scenarios.We ran 1,000 iterations of themodel draw-

ing for each run a parameter value at random from the distribution.

2.3 Factors explaining differences in projected
savings

To investigate which factors drive state differences in projected sav-

ings, we used an ordinary least squares regression model to predict

cumulative savings between 2021 and 2040 per capita as a function of

a state’s proportion of residents aged 65 and older, the share of nurs-

ing home residents covered by Medicaid, the Medicaid payment rate

for nursing home care in 2020, the 2021 Federal Medical Assistance

Percentages, the number of nursing home beds per 100,000 residents,
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and the number of dementia specialists per 1,000 population in 2020.

The analysis was conducted with Stata/MP version 14. As the study

does not involve human subjects data, it was exempt from institutional

review board evaluation and registration.

3 RESULTS

3.1 National impact

Without disease-modifying treatment, our model predicts that

Medicaid-reimbursed nursing home use would rise from 180,564

(probabilistic median interquartile range [IQR]: 179,807 [172,235–

189,177]) patient years in 2025 to 2.2 million (probabilistic median

[IQR]: 2.4 [2.–2.5]) patient-years in 2040, costing Medicaid ≈$18.4

billion (probabilistic median [IQR]: $18.3 [$17.4–$19.3]) in 2025 and

$473.2 billion (probabilistic median [IQR]: $498.2 [$474.2–$525.2])

in 2040. Cumulatively from 2021 to 2040, Medicaid programs would

pay a total of $3.7 trillion (probabilistic median [IQR]: $3.8 [$3.6–

$4.0]) for 22.6 million (probabilistic median [IQR]: 22.9 [21.9–23.8])

patient-years in nursing homes.

Figure 1 illustrates the annual number of cases of avoidedMedicaid-

reimbursed nursing home care due to disease-modifying treatment

(Panel A), and the annual savings to Medicaid from this reduction in

nursing home use (Panel B) from the national perspective assuming a

40% relative reduction in disease progression rates; base estimates,

represented by the gray dots, are overlaid with the probabilistic range

of possible values, represented by the bar plots. The reduced nursing

home use would translate into annual savings for Medicaid programs

of $7.4 billion (probabilistic median [IQR]: $7.0 [$6.5–$7.5]) and $22.1

billion (probabilistic median [IQR]: $22.2 [$20.1–$24.3] in 2030 and

2040, respectively). At the peak of the effect in 2038, Medicaid pro-

grams would avoid paying for 104,260 patient-years of nursing home

care, saving ≈$20.1 billion. Cumulatively from 2021 to 2040, disease-

modifying treatments would help Medicaid programs avoid paying

$186.2 billion (probabilistic median [IQR]: $181.7 [$169.0–$195.7])

for≈1.11million (probabilisticmedian [IQR]: 1.09 [1.02–1.17]) patient-

years of nursing home use avoided.

In the alternative scenario of a 22% relative reduction in disease

progression rates with disease-modifying treatment, Medicaid would

save ≈$4.0 billion (probabilistic median [IQR]: $3.8 [$3.5–$4.0]) in

2030and$10.5 billion (probabilisticmedian [IQR]: $10.7 [$9.8–$11.7])

in 2040 for 30,688 (probabilistic median [IQR]: 28,954 [27,413–

30,613]) and 49,456 (probabilistic median [IQR]: 50,759 [46,343–

55,329]) patient-years of avoided nursing home use, respectively

(Exhibit 5 in supporting information). Cumulatively from2021 to 2040,

disease-modifying treatments would reduce Medicaid-reimbursed

nursing home use by 565,683 (probabilistic median [IQR]: 554,432

[520,382–591,736]) patient-years, savingMedicaid a total of $93.5 bil-

lion (probabilistic median [IQR]: $91.9 [$85.2–$98.7])).

3.2 Impact on states

Table1displays theprojectednursinghomeuse andMedicaid spending

with and without a disease-modifying treatment for the entire Medi-

caid program, and for the individual programsof each state and theDis-

trict of Columbia by 2040 under the assumption of a 40% reduction in

disease progression. Of note, the state spending estimates only reflect

each state’s own general fund expenditures and not the federal contri-

bution to the program.

Cumulatively from2021 to 2040, disease-modifying treatments are

estimated to reduceMedicaid-reimbursed nursing home use by 4.86%

in California to 5.78% in Alaska in relative terms.

As expected, the more populous states would have higher absolute

reductions; California, for example, as themost populated state, would

see a cumulative reduction of 121,402 patient-years in Medicaid-

reimbursed nursing care; Wyoming, as the least populated state,

only 2,131 patient-years. New York, which is the fourth most pop-

ulated state and has the fourth highest average Medicare payment

rate for nursing homes at $143,801 (2020 USD) per patient-year,

would realize the greatest cumulative savings of $10.3 billion; South

Dakota, as fifth least populated state and with average nursing

home rates of $52,746 (2020 USD), the smallest absolute savings of

$122million.

Figure 2A is a heat map of the cumulative reduction of Medicaid-

covered nursing home use from 2021 to 2040, expressed in patient-

years per 100,000 state residents, and Figure 2B a heat map of the

corresponding cumulative savings per capita to each state.

The states east of the Mississippi River would see a greater reduc-

tion in nursing home use with West Virginia having the highest reduc-

tion at 518 patient-years per 100,000 residents compared to states

west of the Mississippi. For example, Utah had the lowest cumulative

reduction in nursing home use at 209 patient-years per 100,000 resi-

dents and Texas, the secondmost populous state in the nation, had the

fourth lowest at 289 patient-years per 100,000 residents.

In terms of savings, Alaska, with its high Medicaid rate of $377,310

(2020 USD) per patient-year, which is around 10 times the rate of

Illinois—the state with the lowest rate—and ≈82% of its nursing home

residents covered by Medicaid, is an outlier with estimated cumula-

tive savings of $1,686 per capita. It is followed by Hawaii ($578) and

New York ($532), which have high payment rates and a low FMAP,

that is, states are contributing more of the funding and conversely

retainmore of the savings (Exhibit 2). Conversely,Maine andWest Vir-

ginia would have relatively large reductions in use but small reduc-

tions in spending because of a high FMAP and low payment rate.

The contiguous US states with higher projected savings tend to be

found in the Northeast (Connecticut, Maine, Vermont, New York, New

Hampshire, and Pennsylvania). With a relatively young population,

high FMAP, and low proportion of Medicaid-covered nursing home

residents, Utah is predicted to have the lowest savings of $117 per

capita.
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(A)

(B)

F IGURE 1 National reduction inMedicaid-reimbursed nursing home use (A) and resulting savings (B) from disease-modifying Alzheimer’s
disease (AD) treatment, 2021 to 2040 (assuming a 40% treatment effect). Source: authors’ estimates. A, Annual number ofMedicaid-reimbursed
nursing home patient-years avoided (in thousands). B, Annual savings toMedicaid from the reduction in nursing home use (in billions USD),
assuming a 40% relative reduction in disease progression ratewith disease-modifying treatment. The top two rows of data (not plotted) in both the
tables of (A) and (B) representMedicaid-reimbursed nursing home use and costs for AD patients in the scenario without disease-modifying
treatments. Subsequent rows of data in the tables represent the reduction in nursing home use and cost savings with disease-modifying
treatments. Base estimates are represented by the gray dots and the probabilistic estimates are represented by blue box plot. IQR, interquartile
range
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F IGURE 2 Heatmaps of cumulative number of avoided
Medicaid-reimbursed nursing home patient-years (A) and Savings (B)
from 2021 to 2040. Source: Authors’ estimates. The estimates
provided here are under the assumption of a 40% relative reduction in
disease progression rate with disease-modifying treatment. Results
are expressed in number of avoided nursing home patient-years and
savings as per capita. Alaska as an outlier in savings in (B) has
projected cumulative savings of $1,686 per capita

3.3 Factors influencing projected savings

Table 2 illustrates the effect of different factors on cumulative savings

per state resident between 2021 and 2040 using a linear regression

model,with andwithoutAlaska. Themodel has a stronggoodness-of-fit

(R-squared 0.9698) indicating that the cumulative savings can mostly

be explained by the included factors.

Higher per capita savings were projected for states with higher

Medicaid payment rates, thosewith a larger share of nursing home res-

idents covered by Medicaid, those with an older population, and those

with a lower FMAP, whereas the size of a state’s Medicaid budget and

its number of dementia specialists and nursing home beds per capita

were not significantly associated with projected savings. A $1,000 dif-

ference in the payment ratewas estimated to change per capita savings

by $3 (95% confidence interval [CI], $2.7–3.5), and a one percentage

point increase in the share of residents 65 and older, the FMAP and

the share of residents covered by Medicaid by $1,400 ($896–$1,905),

–$726 (–$827–$625), and $419 ($308–$530), respectively.

A comparisonof states thatmainlydiffer ononeof thoseparameters

makes the impact apparent. For instance, Missouri and Indiana have a

TABLE 2 Factors predicting cumulative savings per capita to
Medicaid programs

Without Alaska With Alaska

Share of population

age 65 and over

1400.38** (251.23) 972.96** (303.97)

FMAP 2021 -726.21** (50.22) -834.90** (84.35)

Share of residents paid

byMedicaid

418.98** (55.05) 528.02** (79.82)

Medicaid payment per

resident (1,000

USD)

3.09** (0.19) 4.20** (0.21)

Medicaid budget per

capita (1,000,000

USD)

-9457.29 (8805.32) -12139.37 (8941.89)

Specialists per 1,000

residents

25.97 (144.40) -438.44 (246.98)

Nursing home beds

per 1,000 residents

2.41 (1.37) 6.08* (2.58)

Constant -62.27 (56.31) -59.58 (68.52)

N 50 51

R2 0.9698 0.9813

Abbreviation: FMAP, FederalMedical Assistance Percentages.

Notes: Robust standard errors in parentheses.

*P< .05.

**P< .01.

similar share of residents 65 and older (17% vs. 16%), FMAP (65% vs.

66%), and share of nursing home residents paid by Medicaid (65% vs.

62%); however, they differ greatly in the annualMedicaid payment rate

per resident ($50,000vs. $110,000),which leads to a substantial differ-

ence in the cumulative net savings per capita of $150 for Missouri and

$282 for Indiana.

Similarly, Massachusetts and South Carolina have a comparable

age structure (17% vs. 18%), share of residents covered by Medicaid

(63% vs. 62%), and payment rates ($80,000 vs. $70,000), while there is

amarked difference in the FMAPby 50%versus 71%, respectively. The

projected per capita savings for Massachusetts are $319 while those

for South Carolina are $160.

Differences in the share of nursing home residents paid byMedicaid

can also contribute to differences in savings. Cumulative savings per

capita are $412 for Connecticut and $255 forMinnesota with the resi-

dent share being 70% and 53%, respectively. Both states have a similar

percentage of population age 65 and older (18%vs. 16%), FMAP (50%),

and payment rate ($90,000 vs. $80,000).

4 DISCUSSION

We project the budget impact of the introduction of a disease-

modifying AD treatment on states and estimate national net savings

of $186.2 billion (probabilistic median [IQR]: $181.7 [$169.0–$195.7])

between 2021 and 2040 and $21.1 billion (probabilistic median [IQR]:

$19.8 [$18.6–$21.2]) in the first decade because of reduced nursing
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home use covered by Medicaid. Our numbers, which reflect reduc-

tion rather than elimination of disease progression, are lower than

those fromanearlier simulation,which estimated that a treatment that

delays dementia onset by5 yearswould lead to≈$54B inMedicaid sav-

ings over 10 years.31

The fact that states stand to make a net financial gain is another

example of the distorted incentive structure of the US healthcare sys-

tem, in which commonly the entity that invests in better outcomes

for patients is not the one to realize the cost offsets from better

health.32 The situation would be different, for example, in Germany,

which has mandatory long-term care insurance that is administered by

the respective public or private payer carrying one’s health insurance.

With approximately 21% of Medicaid spending going to long-term

care,33 the relative magnitude of the effect is substantial, as it would

lower each state’s Medicaid spending on that line item by an average

5.2% in this timeframewith a peak of 5.6% in 2033. This translates into

an average cumulative savings of $282 per capita with a range from

$1,686 for Alaska to $117 for Utah. The reduction of nursing home use

can be an additional benefit for states that already lack nursing home

capacity because of a combination of low payment rates, workforce

shortages, and limited construction.34

The cumulative savings represent between 2.64% (Alaska) and

0.22% (Washington,DC) of a state’s 2018GDPwith no clear regressive

or progressive properties. New York and Alaska projected to have the

3rd and 5th highest GDP and high proportional savingswith 0.82% and

2.64%as have 44th- and 49th-rankedMaine (0.83%) andWest Virginia

(0.79%). The redistributive effect of the FMAP means that the south-

ern states would have a relatively large reduction in nursing home use

covered byMedicaid but relatively low savings per capita.

It should be kept in mind that our projections assume that only a

subset of eligible patients will receive treatment because of capac-

ity constraints in diagnosing patients.18 If all cases could be identi-

fied and treated immediately, the cumulative savings would more than

quadruple fromapproximately $186 billion to $989billion (432%)with

$580 and $409 billion accruing to the federal and state component,

respectively, of Medicaid. While assuming that all patients would be

treated right away is certainly unrealistic, there are several technolo-

gies in development that would relieve capacity constraints by improv-

ing triage of patients at the primary care level.35

The most likely diagnostic technology are blood tests for the AD

pathology, which have evolved to tests that can be conducted on fully

automated platforms.36 Combined with a brief cognitive exam, they

would allow primary care physicians to identify patients with sus-

pected cognitive decline due to AD and prioritize those for evalua-

tion over those with no evidence of cognitive decline or of the AD

pathology. A recent study predicted that this approach could substan-

tially decrease wait lists and speed up access to care.18 Using those

assumptions, we predict that cumulative savings toMedicaid programs

from 2021 to 2040 would increase from approximately $186 billion to

around $301 billion (62%).

5 LIMITATIONS

Our study is not without limitations. A simulation does not constitute

direct evidence and is fraught with uncertainty over our relatively long

horizon. While the probabilistic sensitivity analysis suggests reason-

ably bounded estimates, unaccounted factors may have a substantial

effect on the predictions in either direction. Future changes to the

Medicaid program and/or spread of Medicaid waiver programs may

increase or decrease the number of nursing home residents covered by

Medicaid. Our assumed treatment effect is based on the results from a

clinical trial program for a single drug, and it is uncertain how the effect

size will generalize to other treatments, to real-world conditions, and

to patients with higher comorbidity burden than those in clinical trials,

aswell as howdurable is the effect.However, if history is any indication,

future treatments are going to perform better, as we have witnessed

for many diseases, such as cancer and HIV/AIDS. We also note that we

could not include patients with mild dementia due to AD in the start-

ing cohort, because prevalence data were lacking, although this will

have aminor effect, aswe do account for patientswho progress tomild

dementiaover the courseof the simulation. Theactual shareof patients

seeking evaluation and treatment will depend on various factors, like

disease awareness, access to care, the label of a treatment, cost sharing

requirements, and receptivity of clinicians.We assume homogeneity of

patients, whereas disparities in access to diagnostic services andMed-

icaid eligibility for nursing home caremay change our predictions. Last,

we need to emphasize that we only account for savings from reduced

nursing home use, while ignoring effects on family caregiver productiv-

ity,which are estimated tobe the same to twice as high as nursing home

cost37, andmedical cost.

6 IMPLICATIONS

To summarize, while we have to acknowledge that our estimates may

provide an upper bound, states stand to realize substantial net savings

from a potential disease-modifying AD treatment. How fast the sav-

ings will accrue and how large they will be is going to depend on how

well a state’s health system is prepared to handle the large backlog of

patients.
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