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ABSTRACT 

Background: A disease-modifying Alzheimer’s treatment could provide savings to provincial budgets resulting from a 
decreased need for admission to long-term care homes. The magnitude of those potential savings is currently unknown. 
Method: We project savings to Ontario’s budget from 2023 to 2043 using a Markov model. Result: A treatment that 
reduces disease progression rates by 40%, would avoid 60,830 years of long-term care home use resulting in $6.1 billion 
savings assuming current diagnostic technology and capacity. The savings amount to a 22% relative reduction of cost for 
treatment eligible patients and 4.06% of overall provincial spending on long-term care homes over the 20-year horizon. 
Cumulative savings could increase to $8.9 billion with improved triage of patients in primary care settings and to $9.9 
billion with removal of all constraints in the capacity for diagnosis and treatment of patients. Conclusion:  Access to a 
disease-modifying Alzheimer’s treatment could create savings for the Ontario government by delaying people from 
progressing into long-term care homes, which might offset a substantial part of the treatment cost. An additional benefit 
would be lower demand for overburdened long-term care systems and less need to hold patients in hospital while waiting 
for a long-term care bed. Better diagnostic technology could allow larger savings to be realized sooner. 
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INTRODUCTION 

Recent advances in amyloid-directed treatments for Alzheimer’s disease1,2 have given hope to patients and their families 
that the course of this devastating illness might be altered. However, they have also triggered a debate on the value and 
affordability of the treatment because of its costs combined with the large treatment-eligible population. Previous 
research has found that the treatment comes with various cost offsets beyond direct medical cost savings. One recent 
study found that a disease-modifying Alzheimer’s treatment would accrue societal value in the United States of 2.62 trillion 
USD over 20 years, with the largest contribution stemming from patient quality-adjusted life years (QALY) gains and 
reductions in long-term care home cost with 63% and 20% of the cumulative value, respectively.3  

While the value of QALY gains represents a hypothetical benefit to society, a reduction in long-term care home utilization 
translates into direct budgetary savings to payers. In Ontario, the provincial government pays a significant portion of long-
term care costs: Of the $6.2 billion in spending in 2020-21, $4.6 billion were funded by the government and $1.6 billion 
by patients and their families.4 With 81% of Ontario long-term care home residents having some form of cognitive 
impairment,4 a disease-modifying Alzheimer’s treatment may allow more patients to age at home rather than in 
institutions, which would reduce wait lists for long-term care beds and the need to hold patients in hospital while on the 
wait list. The combined effect could be lower government spending on institutional care for patients eligible for long-term 
care. 

Cost savings are particularly crucial after the COVID-19 pandemic put a substantial strain on the government’s budget. 
Ontario’s government is projected to spend $173.0 billion in 2021-22, and incur a deficit of $33.1 billion.6 If a disease-
modifying Alzheimer’s treatment decreased the number of patients progressing to severe stages of Alzheimer’s disease, 
leading to fewer long-term care home admissions, it could create budgetary savings that partially offset treatment costs. 

Against this background, the objective of this article is to project potential cost savings from reduced long-term care home 
utilization resulting from a disease-modifying Alzheimer’s treatment. We use a simulation model to predict the results of 
different scenarios from the perspective of Ontario’s provincial budget. 

METHODS 

Model Structure 

Our simulation model builds on previous work and is based on three components. First, we used a previously published 
model that projects the annual number of patients formally diagnosed with mild cognitive impairment (MCI) due to 
Alzheimer’s disease, the early disease stage in which the treatment would ideally be used.7,8 To be treatment-eligible, 
patients must be diagnosed at this early stage with limited symptoms, requiring a comprehensive evaluation by a dementia 
specialist to document the impairment, and confirmation of the Alzheimer’s pathology using a positron emission 
tomography (PET) scan or examination of cerebrospinal fluid (CSF). Earlier research has shown that patients experience 
relatively long wait times for a diagnosis due to limited capacity in Canada, and many Canadians could further progress 
while waiting to receive a diagnosis and treatment.9 We apply data from Ontario to this model and project the annual 
numbers of diagnosed and treated patients, given capacity for dementia specialist evaluation and biomarker testing.  

Second, we use a disease progression model that simulates disease progression from MCI to mild, moderate, and severe 
Alzheimer’s disease. With disease progression, the risk of mortality and long-term care home admission increases.10,11  

The model estimates the annual number of patients in Ontario at each disease stage for both community and institution-
based residents. We assume the treatment effect as a 40% relative reduction in the progression rates from MCI to mild 
Alzheimer’s disease and from mild to moderate Alzheimer’s disease. The effect size is based on clinical results of a 
composite measure for Activities of Daily Living (ADCS-ADL-MCI) in a high-dose cohort of the EMERGE trial which reflects 
a better predictive measure of long-term care home admissions compared to measures for cognitive decline.12 The 
reduction in disease progression will translate into fewer admissions and lower mortality. 
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Lastly, our model predicts budgetary impacts resulting from a reduction in long-term care home utilization. Long-term 
care homes in Ontario are funded primarily by the Ministry of Long-Term Care.4 A reduction in need for long-term care 
home admissions will, therefore, lead to budgetary savings for the Ontario government.  

Overall, our model projects wait times for diagnosis and treatment, number of patients progressing, reduction in long-
term care home utilization with the treatment, and resulting budgetary savings using the 2023 population aged 50 and 
over in Ontario. The model was programmed using Microsoft Excel.  

We use the following assumptions based on expert input on how patients progress through the different stages of their 
dementia journey: 

• When a treatment becomes available, 25% of Ontarians 50 years and older, without an established diagnosis of 
cognitive impairment, will see their Family Physician for a brief cognitive test each year.  

o Each subsequent year, 5% of those who previously tested negative return for another evaluation.  

• The Family Physician will identify those with manifest dementia, i.e., a disease stage in which the treatment would no 
longer be effective, and those with obvious explanation for cognitive impairment (depression, prior stroke, etc.).  

• 80% of those with suspected MCI will get referred to a dementia specialist for confirmatory neurocognitive testing.  

• Specialists will identify those who were false positive on the brief cognitive test and order biomarker testing for true 
positives.  

o 42% of biomarker tests will be based on CSF examination14 and 58% based on a PET scan.  

• 55% will be amyloid-positive based on data from the IDEAS study.15  

• 80% will have a confirmed treatment indication after full diagnostic evaluation, as specialists might determine a 
different etiology to be mainly responsible for cognitive impairment or a different life-limiting disease, making a 
clinical benefit unlikely.  

Model Parameters 

We used age and sex-specific population projections of the Ontario population aged 50 and older from 2023 to 2043 from 
Statistics Canada.16 Capacity for dementia specialist visits and PET scanners were derived using Ontario data on dementia 
specialists (geriatricians, neurologists, and dementia psychiatrists)17 and PET scanners,18 where the derivation process is 
described in a previously published study.10 Capacity to perform lumbar punctures and infusion treatments is assumed to 
be unconstrained.  

Transition probabilities for each stage were applied from Neumann et al.’s study that reported transition rates and 
mortality rates by age and sex at different stages of dementia.11 The study also reported transition probabilities into long-
term care homes from each dementia stage. General mortality rates by age and sex were obtained from Statistics Canada19 
and mortality rates at the MCI stage were based on age and sex-specific population mortality rates that were adjusted for 
the increased mortality risk of having MCI.20,21  

Ontario government’s average long-term care home rate was $184.96  per day per resident in 2020.22 In addition, the 
government is covering the cost of Alternative Level of Care (ALC) cases. The term describes patients who are held in 
hospital after acute care treatment to wait for a long-term care bed to become available because their state of health 
does not allow discharging them to the community. The daily cost of such ALC bed was $500 in 2018 or $524 in 2020,23 In 
2020-21, there were 59,322 long-term care home stays with dementia24 and 1,331,702 ALC days,25 half of which were 
attributed to dementia patients,13 i.e., 1,824 ALC years for dementia patients. Thus, we calculated provincial spending on 
dementia patients eligible for long-term care by adding cost of dementia related long-term care and ALC.  

All monetary values were inflated to 2022 using the Canadian Health & Personal Care Consumer Price Index (CPI).26 A 2% 
growth rate was applied to future values from 2023 based on the Canadian projected CPI values.27 
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Scenario Analysis 

Our base model assumed that referrals to a dementia specialist would be based on test results from a brief cognitive 
exam, such as the Mini-Mental State Examination, alone. As access to treatment in Ontario is likely to be constrained by 
the limited capacity of dementia specialists, we investigated two hypothetical scenarios of how patients would be 
diagnosed faster. First, we assumed a blood-based biomarker test for Alzheimer’s disease pathology would be conducted 
if the cognitive exam indicated the presence of MCI. Patients would only be referred to a specialist if both the cognitive 
and the blood test were positive. Our second scenario assumed no capacity constraints, i.e., all patients would be 
evaluated right away with no wait times for specialist visits and biomarker testing. 

RESULTS 

Impact on wait times for Alzheimer’s disease diagnosis and testing 

As shown in FIGURE 1, average annual wait times would increase to more than seven years during the peak in 2029 and 
remains high afterwards. The main constraint is the lack of dementia specialists that delays patients from proceeding to 
confirmatory biomarker testing.  

 

Impact on long-term care home years and related cost savings 

Without a disease-modifying treatment, our model projects that long-term care home years or years in ALC would rise up 
to 32,775 patient years in 2043, resulting in a cumulative cost of $27.8 billion from 2023 to 2043. Utilizing such a treatment 
is estimated to reduce long-term care home years annually, leading to a lower cumulative spending of $21.7 billion, a 22% 
relative reduction among treatment eligible patients. FIGURE 2 illustrates the annual number of years prevented and the 
related cost savings. At the peak of the effect in 2042, the Ontario government is projected to avoid spending on long-

FIGURE 1. Projected wait times for Alzheimer’s disease diagnosis and testing  
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term care homes and ALC of $588 million. Cumulatively from 2023 to 2043, a treatment is projected to avoid 60,830 years 
of long-term care home use resulting in $6.1 billion savings.  

Scenario Analysis 

We assumed two scenarios that eliminated some of the barriers to diagnosis and testing of patients. FIGURE 3 shows the 
difference in annual cost savings resulting from avoided long-term care home years in these scenarios. With a blood test, 
savings at the peak in 2038 would increase to $752 million leading to a rise in cumulative savings to $8.9 billion during 
2023 to 2043, a 45% increase compared to the base case scenario. Eliminating all constraints is projected to increase 
cumulative savings by 62% than the base case, to $9.9 billion.  

INTERPRETATION 

We project the potential cost savings from reduced long-term care utilization, both in care homes and in ALC beds, to 
Ontario’s provincial government from providing a disease-modifying Alzheimer’s treatment to eligible patients. Our 
estimated gross savings are $6.1 billion from 60,830 lower long-term care home eligible years between 2023 and 2043, a 
relative reduction of 22% among treatment eligible patients. If we compare gross savings among the total projected long-
term care home spending, based on Ontario’s FY2022 spending of $6.9 billion and using a compound annual growth rate 
of 9% for the following 20 years,28 the savings correspond to a 4.06% relative reduction. The results are similar to a 
previous study in the United States, which projected a disease-modifying Alzheimer’s treatment to create cumulative 
savings of 186 billion USD over 19 years, corresponding to a 5.06% relative reduction of Medicaid’s spending on nursing 

FIGURE 2. Long-term care home years prevented and related savings by year 
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home care.5 The lower rate of savings in Ontario are likely a consequence of the longer projected wait times that prevent 
patients from getting treated in a timely manner. Those wait times are indeed considerably longer than estimated in a 
previous study29 as those prior results relied on a number of simplifying assumptions that underestimated the scale of the 
problem.30 The study assumed “perfect” tests along the patient journey, i.e., no false-positive and false-negative results, 
that only patients with actual cognitive impairment would seek out evaluation and that individuals would never return for 
a repeat evaluation after testing negative.  

Thus, savings could increase substantially if patients were diagnosed and treated at a faster pace: Canada was projected 
to have the longest wait times among G7 countries primarily due to a shortage of dementia specialists. If all constraints 
were removed, cumulative savings could increase to $9.9 billion (62%). The introduction of a blood-based biomarker test 
alone would allow primary care physicians to triage patients with a likely treatment indication for referral more efficiently 
and reduce wait times.8 As shown in our scenario analyses, combining a blood-based test with the Mini-Mental State 
Examination would increase cumulative savings by 45%, from $6.1 to $8.9 billion, compared to relying solely on a Mini-
Mental State Examination. Other scalable and non-invasive methods to detect the Alzheimer’s pathology are being 
developed as well. For example, Retispec, an Ontario-based company, has developed a technology using retinal scans to 
detect early-stage Alzheimer’s disease.31   

In addition, a disease-modifying Alzheimer’s treatment could provide partial relief to Ontario’s already stretched medical 
and social care infrastructure.  Today’s waitlist to be placed in a long-term care home in Ontario is long, with average wait 
times in 2017-18 being 146 days throughout the  province and 223 days in the Greater Toronto Area.32  

FIGURE 3. Annual cost savings from reduced long-term care home years across scenarios 
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With an aging population, demand for long-term care homes will naturally increase. The Financial Accountability Office of 
Ontario projected an increase in long-term care beds of 38% by 2028-29 and will not keep pace with the expected 52% 
growth of the population aged 75 and older.28 

The insufficient number of long-term care beds has an upstream effect on acute care settings: even today nearly 20% of 
Ontarians waiting for long-term care waited in ALC beds,32 and already 18.3% of hospital days in Ontario were from ALC 
cases.25  According to a report from the Ontario Hospital Association, Ontario has a lower number of hospital beds (1.2 
per 1,000 population) when compared nationally (2.0 per 1,000 population) and hospitals routinely operate at 100% 
capacity.23 Thus, the need to hold patients in ALC beds, who could otherwise be cared for at home with proper support, 
could limit access for other patients in need of acute care services.  

Our study comes with several limitations. First, a simulation simplifies clinical pathways and care patterns and may be 
affected by unaccounted factors. However, our model is intended to provide information on potential cost savings and to 
identify capacity challenges with the use of an Alzheimer’s disease modifying therapy. Second, our transition probabilities 
to long-term care by disease stage were based on a U.S. study because no such data were available for Canada. However, 
a Canadian study35 reported an average annual admission risk 11.76%, slightly higher than the corresponding U.S. estimate 
of 9.25%, which implies that we have underestimated the savings. Third, our cost savings only account for savings from 
reduced long-term care home use and do not incorporate other contributors to overall societal value.37  

To summarize, improving access to a disease-modifying Alzheimer’s treatment could create savings for the Ontario 
government by delaying disease progression and subsequent admission into long-term care homes, which might offset a 
substantial part of the treatment cost. Another benefit would be lower demand for scarce long-term care beds, and 
reduction in ALC days allocated to individuals living with dementia awaiting transfer to long-term care. Better diagnostic 
technology could allow larger savings to be realized sooner. 
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TECHNICAL APPENDIX 

TABLE 1: Parameters and Sources 

 Value Reference 

Initial prevalence 

Cognitively normal 85% (1) (2) 

MCI 9% (1, 2) 

Dementia 6% (3) 

Proportion of MCI patients with Alzheimer’s disease 55% (4) 

Population projections by age group and sex for general Ontario population, 2020-40 (5) 

Annual mortality rate by age group and sex for general Ontario population (%) 

Male:  

(6) 

50-54 0.4 

55-59 0.6 

60-64 0.9 

65-69 1.4 

70-74 2.1 

75-79 3.5 

80-84 6.1 

85+ 11.1 

Female:  

50-54 0.2 

55-59 0.4 

60-64 0.6 

65-69 0.9 

70-74 1.4 

75-79 2.4 

80-84 4.3 

85+ 8.1 

Hazard ratio for excess mortality 

MCI (95% CI) 1.43; 1.7 (1.2-2.5) (7) (8) (9) 

Dementia 3.26 (10) (11) 

Alzheimer’s dementia, by stage of dementia: male (reference: female)  

(11) 

Mild dementia (SE) 1.78 (0.68) 

Moderate dementia (SE) 1.85 (0.41) 

Severe dementia (SE) 1.58 (0.19) 

Alzheimer’s dementia, by stage of dementia: age 65-74 (reference: 50-
64) 

 

Mild dementia (SE) 1.79 (1.40) 

Moderate dementia (SE) 1.48 (0.61) 

Severe dementia (SE) 1.12 (0.19) 

Alzheimer’s dementia, by stage of dementia: age 75+ (reference: 50-64)  

Mild dementia (SE) 4.08 (3.07) 

Moderate dementia (SE) 3.33 (1.28) 

Severe dementia (SE) 1.69 (0.28) 

3-year rate of conversion from MCI to Alzheimer’s dementia* 0.43 (12) 

Annual transition probability for Alzheimer’s disease progression 

Cognitively normal to MCI 0.03 (13) 
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MCI to mild dementia* 0.065 (14) 

Mild dementia to mild dementia 0.614 

(11) 

Mild dementia to moderate dementia 0.322 

Mild dementia to severe dementia 0.042 

Moderate dementia to moderate dementia 0.565 

Moderate dementia to severe dementia 0.399 

Severe dementia to severe dementia 0.847 

Mild dementia, community to nursing home 0.038 

Moderate dementia, community to nursing home 0.11 

Severe dementia, community to nursing home 0.259 

Hazard ratio associated with age groups and sex for Alzheimer’s disease progression 

MCI to dementia: female (reference: male) (95% CI) 1.7 (1.2-2.3) (12) 

Between dementia stages: male (reference: female)  

(11) 

Mild to moderate (SE) 1.16 (0.12) 

Mild to severe (SE) 1.46 (0.40) 

Moderate to severe (SE) 1.07 (0.10) 

Between dementia stages: age 65-74 (reference: 50-64)  

Mild to moderate (SE) 0.83 (0.11) 

Mild to severe (SE) 0.68 (0.24) 

Moderate to severe (SE) 1.02 (0.12) 

Between dementia stages: age 75+ (reference: 50-64)  

Mild to moderate (SE) 0.82 (0.11) 

Mild to severe (SE) 0.75 (0.27) 

Moderate to severe (SE) 0.84 (0.10) 

Community to nursing home: male (reference: female)  

Mild dementia (SE) 0.65 (0.22) 

Moderate dementia (SE) 0.97 (0.18) 

Severe dementia (SE) 1.21 (0.20) 

Community to nursing home: age 65-74 (reference: 50-64)  

Mild dementia (SE) 0.84 (0.41) 

Moderate dementia (SE) 1.09 (0.27) 

Severe dementia (SE) 1.02 (0.22) 

Community to nursing home: age 75+ (reference: 50-64)  

Mild dementia (SE) 1.80 (0.83) 

Moderate dementia (SE) 0.98 (0.25) 

Severe dementia (SE) 0.92 (0.20) 

Initial and confirmatory tests 

MMSE – Sensitivity 0.82 
(15) 

MMSE – Specificity 0.73 

Blood-based biomarker test (Abeta42/40) – Sensitivity 0.89 
(16) 

Blood-based biomarker test (Abeta42/40) – Specificity 0.69 

Confirmatory cognitive testing – Sensitivity 0.95 Assumption 

Confirmatory cognitive testing – Specificity 0.95 Assumption 

Confirmatory testing with CSF (pTau/Abeta42) – Sensitivity 0.91 
(17) 

Confirmatory testing with CSF (pTau/Abeta42) – Specificity 0.89 

Confirmatory testing with PET – Sensitivity 0.92 
(18) 

Confirmatory testing with PET – Specificity 0.95 

Proportion of patients receiving amyloid PET scan 90% Assumption 

Proportion of patients receiving CSF testing 10% Assumption 
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Annual probability for screening 

Screening naïve 50% 

Estimated based  
on participation  
rates in cancer 

screening 

Screening experienced 10% Assumption 

Capacity   

Specialist (geriatricians, neurologists, dementia psychiatrists) 754 in 2019 (19) 
PET scanners 23 in 2019 (20) 

Long-term care home cost   

Consumer Price Index (CPI) -Health & Personal Care 2020-22 (21) 

CPI projection 
2% annually for 2023-

2040 
(22) 

LTCH Gov’t daily per diem rate $184.96 (23) 
LTCH residents with dementia, 2020-21 59,322 (24) 

ALC length of stay (days), 2020-21 1,331,702 (25) 

ALC cost per day per patient, 2018 $500 (26) 

*To estimate the number of patients who would be diagnosed with mild cognitive impairment before progression to 
Alzheimer’s dementia, we used the transition probability of 0.065. For the disease progression model where we are 
evaluating treatment effect on a clinical population of patients with a confirmed diagnosis of mild cognitive impairment, 
we use the 0.43 3-year conversion rate (which annualizes to 0.17).  

MCI: mild cognitive impairment; MMSE: mini-mental state exam; CSF: cerebral spinal fluid; LTHC: long-term care home; 
ALC: alternative level of care. 
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