
INTRODUCTION 

Alzheimer’s disease is a rapidly growing concern in Korea because 
it is the fastest aging country among the Organisation for Econom-
ic Co-operation and Development (OECD) countries, with pro-
jections showing it possibly becoming the country with the highest 
number of older people in 2075.1) As cognitive decline increases 
with age, the prevalence of the disease is bound to grow with de-
mographic change. In 2018, approximately 750,000 older Koreans 
had been diagnosed with dementia, with 75% being due to Alzhei-

mer’s disease. This number is expected to increase to 3 million by 
2050,2) and 1.7 million Koreans are estimated to currently live with 
mild cognitive impairment (MCI).3) In response, various therapies 
aiming to prevent, delay the onset, and/or slow the progression of 
Alzheimer’s disease are being investigated. While numerous clini-
cal trials have failed, recent progress provides hope for the possibil-
ity of the first disease-modifying therapy to become available in 
2021.4) 

However, the introduction of such a treatment will create chal-
lenges for the healthcare system, especially in light of the coronavi-
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rus disease 2019 (COVID-19) pandemic, thus creating competing 
priorities.5) A disease-modifying therapy will likely be prescribed 
to patients in the early stages of the disease to slow its progression. 
Identifying treatment-eligible patients requires a complex evalua-
tion process, including brief cognitive assessment, confirmatory 
neurocognitive evaluation, and biomarker tests. Fortunately, the 
Korean government has been implementing a series of national 
dementia strategies since 2008. In 2017, the current administration 
announced the National Dementia Responsibility Policy, in which 
the country should bear most of the burden of dementia care.6) 
The policy established regional dementia centers that provide free 
consultation and cognitive screening for dementia patients and 
family members.7) 

This study analyzed the preparedness of the Korean healthcare 
system when a disease-modifying therapy for Alzheimer’s disease 
becomes available. We simulated the identification and treatment 
processes of people with early-stage Alzheimer’s disease under a 
treatment compared to a no-treatment status and presented pro-
jections of the potential wait times in Korea. We further simulated 
the effect of adopting a blood-based biomarker test for Alzheimer’s 
disease pathology. 

MATERIALS AND METHODS 

Simulation Model 
Our simulation model used a patient journey on the path to a dis-
ease-modifying therapy as our basis. Individuals aged 50 years and 
over go through a cognitive assessment (screening phase), where 
those detected with MCI are referred to a dementia specialist for 
further analysis (diagnostic phase), and if confirmed with a posi-
tive biomarker test, they are referred to treatment (treatment 
phase). For individuals who are untreated, the disease continues to 
progress. We applied this path to a Markov model and transition 
probabilities derived from the literature,8,9) where individuals 
moved through the disease states: normal cognition to MCI to 
Alzheimer’s disease. To simulate the healthcare system, our model 
included three capacity constraints: dementia specialists, biomark-
er testing facilities, and treatment delivery facilities. The details of 
the model can be found in previous studies, in which we analyzed 
the preparedness of the healthcare systems in the United States, 
Australia, Canada, Japan, and six European countries (Germany, 
France, Italy, Spain, Sweden, and the UK).10-14) 

Data 
Our population projections and mortality rates were obtained 
from the Korean Census,15) and similar to our previous research, 
estimations of those for people with MCI and Alzheimer’s disease 

were derived from information from the literature.16-20) Based on 
expert input from Korean subject-matter experts, we assumed that 
80% of neurologists and 35% of psychiatrists would evaluate pa-
tients with MCI and Alzheimer’s disease. Regarding biomarker 
tests in Korea, we assumed that the majority (95%) of tests would 
be performed using positron emission tomography (PET) for am-
yloid deposits in the brain and the remaining via cerebrospinal flu-
id (CSF) tests owing to the strong reluctance of Koreans to under-
go lumbar puncture. Our model did not apply any constraint on 
CSF tests, while the capacity was constrained for PET given the 
limited excess capacity and a slight decrease in the number of de-
vices. The numbers of specialists and PET scanners were derived 
from Korea’s Health Insurance Review & Assessment Service and 
OECD Health Statistics.21,22) We projected future capacities using 
the historical trends of the physician workforce and PET scanners. 
For the treatment phase, we assumed that a disease-modifying 
therapy would be intravenously delivered and reduce the risk of 
progression from MCI to dementia by 30%. Because of the lack of 
infusion data in Korea, we used a healthcare system capacity index 
for infusion projections using OECD data,21) consistent with our 
previous analyses. 

Model Assumptions 
Our model started with individuals aged 50 years and older because 
most later-stage clinical trials included individuals with ages as low as 
50 years (e.g., the Phase 3 trial of BAN2401, NCT03887455). We 
assumed that a disease-modifying therapy for patients with MCI 
due to Alzheimer’s disease would become available in 2022 and 
that screening would start 1 year earlier in 2021. The treatment 
was assumed to be delivered via intravenous infusion every 4 
weeks for 18 months following the protocol for aducanumab. Our 
Korean model applied the same assumptions for treatment effec-
tiveness, patient uptake, excess capacity, and epidemiological pa-
rameters as in our previous studies but modified them for the Ko-
rean context. We consulted several experts familiar with the Kore-
an subject matter to adapt these assumptions. Details on the model 
assumptions are described in our previous studies.10-14) 

Effects of a Blood-Based Biomarker Test 
Several blood-based test kits for Alzheimer’s disease have emerged 
in Korea,23) and in 2020, a test in which a multimer detection sys-
tem (MDS) detects plasma Aβ oligomers,24) with a discriminative 
accuracy comparable to an amyloid PET,25) the “MDS-OAβ test,” 
received approval from the Korean Food & Drug Administration 
(FDA). The introduction of a blood-based biomarker test for Alz-
heimer’s disease would allow the identification of patients with 
MCI due to other causes earlier in the process. A study using US 
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data showed that such a test could lead to an approximate reduc-
tion in specialist visits by 60% and the use of PET by 40%.26) Based 
on this study, our model reflected the possible introduction of such 
a blood-based test to analyze its potential effect on clearing wait 
times and respective queues. 

RESULTS 

Based on our analysis, 1.8 million Koreans are estimated to have 
MCI in 2021. Among them, 0.9 million are assumed to seek fur-
ther evaluation by a dementia specialist, of whom 0.8 million 
would undergo biomarker tests, with half of the patients expected 
to test positive for amyloid pathology, resulting in 0.3 million pa-
tients eligible for treatment. 

The projected number of patients in queues for a disease-modi-
fying therapy and respective wait times are presented in Fig. 1. The 
initial peak wait time was estimated to be 14 months, with the 
main capacity limitation being specialist visits. Initially, over 
500,000 Korean patients were estimated to wait for their specialist 
appointment. Infusion delivery wait times were minimal and 
would persist until 2028. The backlog of cases was projected to 

clear in 2029 when patients could access treatment without wait-
ing. We did not project waitlists for biomarker tests because of the 
relatively high PET scanner capacity in Korea. 

Fig. 2 shows that a blood-based biomarker test would reduce the 
initial wait times by more than half, to 5.7 months, with queues for 
specialist visits clearing in 2023. While the increased throughput 
in the screening phase would result in more patients waiting for in-
fusions, the net effect was lower wait times and 620,000 fewer pa-
tients waiting in queues that would persist until 2028. Cumulative-
ly, 769,000 patients would wait for infusion treatment from 2021 
to 2029, with a peak of 171,000 people in queue in 2024.  

Fig. 3 further compares the projected incident cases of Alzhei-
mer’s disease up to 2050 under three scenarios: without treatment 
(gray dashed line) and with treatment assuming that a blood test is 
not (blue solid line) and is (orange line with markers) available. 
Compared to the cumulative number of new cases in the absence 
of a treatment, the disease-modifying therapy helped avoid ap-
proximately 575,000 additional cases in the first 10 years after the 
entry of a treatment in the market, assuming our projected wait 
times in the absence of a blood test. Assuming the availability of a 
blood-based test, an additional 86,000 incident cases could be 
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Fig. 1. Projected wait times (A) and waitlists (B) for a disease-modifying therapy.
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Fig. 2. Projected wait times (A) and waitlists (B) for blood-based tests.
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averted owing to faster access to treatment. If we increased the pro-
jection period to 2050, the disease-modifying therapy could help 
avert 2.6 million new cases compared to no treatment and the 
blood-based test would avert further 92,000 additional cases. 

DISCUSSION 

A disease-modifying therapy for Alzheimer’s disease may soon be-
come available for the first time. Such therapy may reduce the 
number of patients with dementia due to Alzheimer’s disease by 
delaying or preventing disease progression. However, this preven-
tive paradigm implies that the population effect of a therapy will 
depend on a country’s ability to identify patients eligible for treat-
ment and to administer it in a timely manner. Waiting times per-
sisted for a decade, with the annual average wait times peaking at 
14 months. The projected peak wait time was similar to that in Ja-
pan (15 months) and the UK (14 months) and shorter than that 
in the United States (19 months) and Canada (28 months).10-14) 

The limited capacity of dementia specialists is the biggest obsta-
cle in evaluating patients with MCI in Korea. Geriatric medicine is 
yet to be established as an official specialty in Korea, with a negligi-
ble number of physicians specializing in dementia. For instance, 
approximately 6,000 members participated in the Korean Geriatric 
Society in 2010, mostly from internal and family medicine.27) Ex-
panding the number of specialists is also the most challenging con-
straint to address because of the long training times and overall 
limited number of physicians. 

Fortunately, blood-based tests for Alzheimer’s disease pathology 

are the functional equivalent of increasing specialist capacity by 
60% because they improve the efficiency of the initial triage pro-
cess. The currently available cognitive tests have limited specificity 
for discerning MCI due to Alzheimer’s disease from MCI due to 
other etiologies.28) Blood-based tests in combination with a brief 
cognitive test, however, may help prioritize patients with likely 
MCI due to Alzheimer’s disease at the primary care level for spe-
cialist referral and reduce the need for confirmatory biomarker 
tests. The recently approved test kit in Korea has been demonstrat-
ed to be a reliable method for evaluation of individuals with Alz-
heimer’s disease.23-25) 

Eliminating the constraint for infusion delivery is also needed. 
This could be achieved by increasing the number of hospital beds 
for infusion delivery. In the long term, home infusions may be-
come available, especially in rural areas, which can further reduce 
related wait times. At-home services organized by regional demen-
tia centers may include home infusions in the future. 

Our analysis had several limitations; thus, our estimates repre-
sented the magnitude of the problem rather than an exact projec-
tion of wait times and disease progression. We relied on several as-
sumptions to identify potential capacity constraints if a dis-
ease-modifying therapy becomes available. These assumptions 
were based on the blood-based biomarker test reducing capacity 
constraints from an example of the United States case; however, 
the effect may differ in the Korean system using a Korean test kit. 
The study using US data was based on a test detecting beta-amy-
loid 42 and 40 (Aβ42 and Aβ40) with a sensitivity and specificity 
of 0.89 and 0.69, respectively.29) The Korean test kit detects plasma 
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Aβ oligomers and also incubates plasma samples with synthesized 
Aβ42 before the assay. The tests show promise, with a sensitivity of 
78.3% and a specificity of 86.5%.30) In our study, we assumed that 
80% of neurologists and 35% of psychiatrists would be able to di-
agnose patients. This does not reflect the smaller proportion of 
physicians currently specializing in dementia care but rather the 
proportion of experts we considered would be capable of evaluat-
ing patients with cognitive decline. Using the actual proportion of 
dementia specialists would lead to higher wait times. We did not 
consider capacity challenges related to cognitive screening, mag-
netic resonance imaging, radiologists and nuclear medicine spe-
cialists, and treatment monitoring owing to the complexity of the 
model. Our focus on dementia specialists, biomarker testing for di-
agnosis, and infusion delivery reflected the fact that these are likely 
to be the most crucial and pressing barriers to overcome with the 
introduction of a disease-modifying therapy. 

In conclusion, there is cautious optimism that a disease-modify-
ing therapy for Alzheimer’s disease will soon be available. Similar 
to many other countries, Korea does not yet have sufficient infra-
structure to deliver such a therapy to a large pool of prevalent pa-
tients, leading to initial wait times for access to treatment. Utilizing 
a blood-based biomarker test for the early diagnosis of Alzheimer’s 
disease may help accelerate the evaluation of treatment-eligible pa-
tients, thereby preventing disease progression to manifest demen-
tia in a greater number of patients. 
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