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Abstract

BACKGROUND: A disease-modifying Alzheimer’s treatment
could provide budgetary savings to Canadian provinces from a
reduction in long-term care home use, yet we do not know the
magnitude of those potential savings.

OBJECTIVE: We project savings to each Canadian province’s
budget from 2023 to 2043.

DESIGN: Annual savings are projected using a Markov model.
We account for reduction in long-term care home use and in
use of Alternative Level of Care (ALC) beds, which are hospital
beds occupied by care home-eligible patients on the wait list for
admission.

RESULTS: A treatment that delays disease progression by 40% is
projected to avoid 142,507 long-term care home and ALC years,
resulting in $17.2 billion cumulative savings across all Canadian
provinces, a 21% relative reduction among treatment eligible
patients. Average per capita savings were $1,132, ranging from
$734 (Alberta) to $2,895 (Prince Edward Island). Cumulative
savings could increase to $22.7 billion with enhanced triage of
patients in primary care stages and to $25.6 billion if all capacity
constraints for diagnosis and treatment were removed.
CONCLUSION: A disease-modifying treatment could create
budgetary savings from lower long-term care home use,
offsetting part of the treatment cost. With the increasing demand
for long-term care home beds and the high rates of patients
being held in hospitals while wait-listed, such a treatment could
additionally provide relief to the overburdened long-term care
system in Canada.

Key words: Alzheimer’s disease, budget impact, disease-modifying
therapy, long-term care home.

Introduction

targeting drug lecanemab met its primary and
secondary endpoints in a phase 3 trial makes
it likely that a disease-modifying Alzheimer’s treatment
will become available soon (1). In light of the large
populations with potential eligibility and likely cost of
the treatment, the question arises of which cost offsets

The recent announcement that the amyloid-
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to payers from reduced disease progression could help
mitigate treatment costs. A recent paper estimated that
the largest direct cost offset will come from a reduction of
long-term care home utilization (2). The authors reported
savings of 2.62 trillion USD from 2021 to 2041 for the U.S.,
whereas savings in direct medical cost were only 52.5
billion USD.

Such decreases in long-term care home costs would
translate into direct savings to provincial governments
in Canada as the main payer (3). In 2018, approximately
$27 billion was spent on long-term care homes in Canada,
with 75% being publicly financed and the rest funded
through co-payment mechanisms (3, 4). For example,
Ontario spent $6.2 billion in 2020 with 74% being funded
by the government (5).

Aside from cost savings, reducing the need for long-
term care home admission would ease the strain on
already overcrowded facilities. It is estimated that by
2035, 199,000 new long-term care beds are needed across
Canada leading to $64 billion in capital spending and
$130 billion in operating spending (6). Because of their
older population, Prince Edward Island has the highest
need for new beds followed by New Brunswick and Nova
Scotia (6). A disease delaying treatment could offset the
burden by reducing the number of people moving into
long-term care homes.

The objective of this article is to project potential
cost savings from reduced long-term care home years
resulting from a disease-modifying Alzheimer’s
treatment. We use a simulation model to predict the
results of different scenarios from the perspective of each
provincial government in Canada.

Methods

Model Structure

Overall, the model projects the number of patients
in each stage of Alzheimer’s disease and their natural
progression, reduction in long-term care home utilization
with a disease-modifying treatment, and the resulting
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budgetary saving from 2023 to 4023, using the population

aged 50 and over in Canada. The model was programmed

in Visual Basic Applications for Microsoft Excel.

The first component of the model projects the annual
number of patients formally diagnosed with mild
cognitive impairment (MCI) due to Alzheimer’s disease,
the patient pool that will likely be treated with the
treatment (7, 8). Patients at this stage would be diagnosed
by a dementia specialist and go through either a positron
emission tomography (PET) scan or a cerebrospinal
fluid (CSF) test to confirm the Alzheimer’s pathology.
Limited diagnostic capacity would lead to wait times as
previously shown for Canada (9). The model assumes
that patients waiting to receive a diagnosis and treatment
would progress into more severe disease stages.

The second part of the model simulates disease
progression from MCI to mild, moderate, and severe
Alzheimer’s disease and estimates the annual number
of patients at each disease stage in both community and
institutional settings. The risk of mortality and long-term
care home admission increases with disease progression
(10, 11). The treatment is assumed to reduce progression
rates from MCI to mild Alzheimer’s disease and from
mild to moderate Alzheimer’s disease by 40%, 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 (12). The disease-modifying treatment
delays progression rates which translates into lower
deaths and fewer long-term care home admissions. For
the model component, we assume the following based on
expert input:

e When a treatment becomes available, 25% of Canadians
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.

e 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.).

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

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

0 42% of biomarker tests will be based on CSF

examination (13) and 58% based on a PET scan.

e 55% will be amyloid-positive based on data from the
IDEAS study (14).

e 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.

The final component of our model calculates
budget impact resulting from reduced long-term care
home utilization when a disease-modifying treatment
would be available. The magnitude of the savings and
the speed with which they are realized depend on a
province’s diagnostic capacity today and over the
20-year horizon of the model. As Newfoundland and
Labrador, Prince Edward Island, Nova Scotia, New
Brunswick, Manitoba, and Saskatchewan have only few
or no dementia specialists and PET scanners because of
their comparatively low population, a stable projection
of diagnostic capacity was not possible. Therefore, we
estimated the sum of avoided long-term care home
utilization for the four most populous provinces, for
which we could project diagnostic capacity, as well as for
Canada as a nation. We subtracted the four provinces’
avoided utilization from that of Canada’s and allocated
the residual to the remaining provinces based on their
2023 population aged 50 and over.

Model Parameters

Age and sex-specific population projections from 2023
to 2043 of the population aged 50 and older were obtained
from Statistics Canada (15). We derived the number of
future dementia specialist visits and PET scanners using
a process described in a previously published study.10
For each province, data on dementia specialists (16) were
available from 2014 to 2019 and that on PET scanners
(17) were available from 2008 to 2019. We assumed the
capacity to perform lumbar punctures and infusion
treatments were unconstrained.

Transition probabilities for the disease progression
model were from Neumann et al.’s study (11). The study
also reported transition rates into death and into long-
term care homes from each dementia stage. We applied
general mortality rates in Canada by age and sex from
Statistics Canada (18).

For the third component of the model, we applied
government spending data on long-term care homes.
In 2020 CAD, the average long-term care home rate per
day per resident was $185 in Ontario, $225 in British
Columbia, $115 in Alberta, and $164 in Quebec. Only
co-payment rates rather than the full rates were publicly
available for the less-populated provinces. We thus used
the fact that nationally the co-payment rates are 26%
(3) and conducted a backward calculation of the full-
payment rates.

We further incorporated the fact that the government
pays for the cost of so-called Alternative Level of Care
(ALC) beds in nearly all cases. ALC patients are patients
held in the hospital after acute care treatment because
there is a wait to get allocated to a long-term care bed and
their state of health does not allow them to be discharged
to the community. The daily cost of an ALC bed in 2020
CAD was $524 in Ontario, $562 in British Columbia, $665
in Alberta, and $572 in Quebec. Based on the prevalence
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of long-term care home stays with dementia (19) and with
the number of ALC days (20), where half of which were
attributed to older adults living with dementia (21), we
calculated each provincial spending on dementia patients
eligible for long-term care by adding cost of dementia
related long-term care and ALC. Details on the model
parameters and sources are documented in the technical
appendix.

All monetary values were inflated to 2022 using the
Canadian Health & Personal Care Consumer Price Index
(CPI) (22). A 2% growth rate was applied to future cost
from 2023 based on the Canadian projected CPI values
(23).

Scenario Analysis

We assumed for our baseline scenario that referrals
to a dementia specialist would be based on results
from a cognitive exam, such as the Mini-Mental State
Examination. We further used two hypothetical scenarios
that would allow diagnosing patients faster, since
treatment access in Canada is most likely to be affected
by the lack of dementia specialist capacity. In the first
scenario, we assumed a blood-based biomarker test for
Alzheimer’s disease pathology would be conducted if
the cognitive test was positive. Only if both the cognitive
and blood test were positive, patients would be referred
to a dementia specialist. The second alternative scenario
assumed no capacity constraints, i.e., all patients would
be evaluated without any wait times for specialist visits
and biomarker testing.

Results

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

Our model projects that, without a disease-modifying
treatment, long-term care home or ALC years among
patients with MCI due to Alzheimer’s disease in all
Canadian provinces would increase to 73,076 patient-
years in 2043 and 673,006 cumulatively from 2023 to
2043. Applying long-term care home and ALC rates to
these patient-years show that the cumulative cost sums
up to $80.3 billion. If a disease-modifying treatment were
utilized, it would prevent long-term care home and ALC
years annually resulting in a lower cumulative spending
of $63.1 billion, a 21% relative reduction among treatment
eligible patients.

Figure 1 illustrates the annual long-term care home
years prevented and the corresponding cost savings for
all Canadian provinces. At the peak of the effect in 2038,
a disease-modifying treatment is projected to prevent
12,207 long-term care home and ALC years. Cumulatively
from 2023 to 2043, 142,507 long-term care home years
would be avoided resulting in $17.2 billion savings.

Figure 1. Annual long-term care home years prevented
and related cost savings for all Canadian provinces
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Cumulative cost savings per population aged 50 and
over for each province is presented in Figure 2 with
a darker shade indicating higher per capita savings.
Average per capita savings rate for all Canadian
provinces was $1,132; Alberta had the lowest per capita
saving of $734 and Prince Edward Island had the highest
of $2,895. Per capita savings in Ontario ($1,038), British
Columbia ($1,050), and Quebec ($947) did not differ
greatly, and were higher in the less populous provinces
because of higher long-term care home occupancy per
capita.

Scenario Analysis

Figure 3 presents the change in cumulative savings
under different scenarios. In addition to our main
analysis, we assumed two different scenarios that could
eliminate barriers in diagnosing and testing patients:
adopting a blood-based biomarker test and removing all
capacity constraints. An additional blood test will reduce
diagnosis wait times by improving triage of patients
in primary care settings and the hypothetical case of
removing all constraints will remove all wait times. A
blood-based biomarker test, compared to the base case
scenario, would increase cost savings by 45% in Ontario,
26% in British Columbia, 24% in Quebec, 17% in Alberta,
and 32% across all Canadian provinces. Removing all
constraints is projected to increase savings relative to the
base case, ranging from 31% to 63% across provinces.

A summary of cumulative costs, savings, and per
capita savings for each province, under all three scenarios
is reported in Table 1.

Discussion

Our study projects the potential cost savings from
providing an Alzheimer’s disease modifying treatment
to eligible patients from long-term care utilization in
Canada. We estimate cumulative savings of $17.2 billion
from 2023 to 2043 across all provinces, a relative reduction
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Figure 1. Cumulative cost savings per capita from long-term care home stays prevented by province, 2023-2043
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Table 1. Cumulative savings in patients with early-stage Alzheimer’s disease from reduced long-term care home stays

by province, 2023-2043 (million CAD)

Referral to specialist based on
brief cognitive test only
No Treatment Cumulative Per capita No
treatment saving saving treatment
Canada $80,319 $63,103 $17,216 $1,132 $114,088
Ontario $27,820 $21,703 $6,117 $1,038 $43,427
British Columbia $10,407 $8,115 $2,293 $1,050 $13,774
Quebec $16,155 $12,762 $3,394 $947 $21,920
Alberta $5,193 $4,082 $1,111 $734 $6,397
Manitoba $3,686 $2,921 $764 $1,556 $5,076
Nova Scotia $5,239 $4,153 $1,087 $2,474 $7,216
Saskatchewan $4,958 $3,930 $1,028 $2,446 $6,829
New Brunswick $3,140 $2,489 $651 $1,803 $4,325
Newfoundland /Labrador $2,751 $2,180 $570 $2,297 $3,788
Prince Edward Island $969 $768 $201 $2,895 $1,334

Referral to specialist based on
cognitive and blood tests

Unconstrained diagnostic capacity

Treatment Cumulative Per capita No Treatment Cumulative Per capita
saving saving treatment saving saving
$91,359 $22,728 $1,495 $133,377 $107,729 $25,649 $1,687
$34,559 $8,868 $1,504 $50,174 $40,264 $9,910 $1,681
$10,897 $2,877 $1,317 $19,606 $15,870 $3,736 $1,710
$17,717 $4,203 $1,173 $23,659 $19,197 $4,462 $1,246
$5,092 $1,305 $862 $7,801 $6,291 $1,510 $997
$4,104 $973 $1,981 $5,711 $4,639 $1,072 $2,182
$5,833 $1,383 $3,149 $8,118 $6,594 $1,523 $3,468
$5,520 $1,309 $3,113 $7,682 $6,240 $1,442 $3,429
$3,496 $829 $2,295 $4,865 $3,952 $913 $2,528
$3,062 $726 $2,924 $4,262 $3,462 $800 $3,221
$1,079 $256 $3,685 $1,501 $1,219 $282 $4,059

of 21%. Cumulative savings range from $201 million
in Prince Edward Island to $6.1 billion in Ontario. Per
capita savings are similar in British Columbia, Ontario,
and Quebec, and are slightly higher in less-populated
provinces.

Our scenario analyses show that introducing a blood-
based test, which would allow primary care physicians
to more accurately triage patients for specialist referral,
could substantially increase cost savings. Compared to
referring solely based on a cognitive test, combining
it with a blood-based test is projected to increase
cumulative savings from $17.2 billion to $22.7 billion
across all provinces, a 32% increase. This finding
illustrates that provinces would benefit from adopting
cost-effective and scalable technologies for diagnosis of

Alzheimer’s disease, because they would reduce wait
times and potentially lead to higher budgetary savings.

A disease-modifying treatment could also provide
relief to overburdened long-term care systems in Canada
by reducing the number of patients progressing into
long-term care homes. With the aging population, it is
estimated that an additional 199,000 long-term care beds
will be needed in Canada by 2035, nearly double the
size of current capacity.6 Even now, more than 40,000
Canadians are waiting for a long-term care bed (3). The
average wait time for a bed in 2017-18 was 146 days in
Ontario and as high as 223 days in the Greater Toronto
Area (24). The less populous provinces particularly lack
such infrastructure. For instance, in 2006 the 122 public
and private long-term care homes in Manitoba and the
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71 in Nova Scotia were both near full occupancy (25).
Among all provinces, Prince Edward Island is projected
to have the largest need for new beds relative to
population size (6).

Figure 3. Cumulative cost savings from reduced long-
term care home stays across scenarios by province, 2023-
2043 (million CAD)
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Noted are the cumulative cost savings from 2023 to 2043 under three different
scenarios: (1) MMSE: referrals to a dementia specialist are based on results from
the Mini-Mental State Examination; (2) MMSE—BBBM: a blood-based biomarker
test for Alzheimer’s disease pathology is conducted if the cognitive test is positive
and specialist referrals occur if both tests are positive; and (3) there are no capacity
constraints for specialist visits and biomarker testing.

The shortage of long-term care beds puts pressure
on hospitals. Approximately 14% of hospital beds are
occupied by ALC patients across Canada (26). In Ontario,
around 20% of patients on the waitlist for a long-term
care home bed waited in hospital (24), with the median
wait time being 28 days (27). In British Columbia, the
median wait in hospital was 32 days (27). Pressures are
higher in smaller provinces; in Nova Scotia, for example,
nearly one-third of hospital beds are occupied by ALC
patients (28). Hence, delaying progression into long-term
care homes could provide relief by reducing waitlisted
patients that prevent hospital beds from being used by
patients in need of acute care.

Our study has limitations. First, transition probabilities
to long-term care homes by each disease stage were
based on a U.S. study because related data for Canada
was unavailable. A Canadian study reported an average
annual admission risk of 11.76% (29), which is slightly
higher than the U.S. estimate of 9.25%, indicating our
savings could be underestimated. Second, unlike Alberta,
British Columbia, Ontario, Quebec, and Canada as a
nation, we were unable to project long-term care home
years for less-populated provinces, as mentioned in
the methods section, and long-term care home rates for
these provinces were estimated from co-payment rates
due to lack of data. Hence, projected long-term care
home years for these provinces were allocated based
on the population size aged 50 and older and should
be regarded as an approximation. As not all patients in
ALC beds may be held because unavailability of a long-
term care bed, we might have overestimated those costs,
however only around 8% of our adjusted costs were from

ALC patients while 92% came from long-term care homes.

In summary, a disease-modifying Alzheimer’s
treatment could delay admissions into long-term care
homes, leading to budgetary savings that would partially
offset the treatment cost. Reduced demand for long-term
care beds will also lower the burden placed on Canada’s
provincial long-term care systems, which are plagued
by long wait lists nationwide, and also reduce ALC
rates in hospital settings. Incorporating new diagnostic
technology could accelerate the process and allow larger
savings.
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