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ABSTRACT

Introduction: Alzheimer’s disease (AD) is a
chronic neurodegenerative disorder associated
with a high burden of illness. New therapies
under development include agents that target
amyloid-beta (Ab), a key component in AD
pathogenesis. Understanding the decision-
making process for new AD drugs would help
determine if such therapies should be adopted
by society. Multicriteria decision analysis
(MCDA) was applied to three key stakeholder
groups to assess treatment alternatives for AD
based on a multitude of decision trade-offs
covering main components of care.

Methods: AD caregivers (n = 117), neurologists
(n = 90), and payors (n = 90) from the USA
received an online survey. The decision prob-
lem was broken down into four decision crite-
rion and 12 subcriteria for two treatment
scenarios: an Ab-targeted therapy vs. the stan-
dard of care (SOC). Respondents were asked to
indicate how much they preferred one option
over another on a scale from 1 (equal prefer-
ence) to 9 (high preference) based on each cri-
terion and subcriterion. The decision criteria
and subcriteria were weighted and presented as
partial utility scores (pUS), with higher scores
suggesting an increased preference for that
decision-making component.
Results: Caregivers and payors applied the
highest value to need for intervention (mean
pUS = 0.303 and 0.259) and clinical outcomes
(mean pUS = 0.286 and 0.377). In contrast,
neurologists placed the highest value on clinical
outcomes and types of benefits (mean pUS =
0.436 and 0.248). When decision subcriteria

were examined, efficacy (mean pUS = 0.115,
0.219, and 0.166) and the type of patient ben-
efits (mean pUS = 0.135, 0.178, and 0.126) were
among the most valued by caregivers, neurolo-
gists, and payors.
Conclusion: All groups placed the highest value
on drug efficacy and types of benefit derived by
patients. In contrast, cost implications were
among the least important aspects in their
decision-making.
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Key Summary Points

Monoclonal antibody therapies targeting
amyloid-beta to delay Alzheimer’s disease
(AD) progression represent an active area
of drug development, with several trials
nearing readout in late 2022 and early
2023

Given the multiple product attributes that
require consideration in health policy
decision-making, there is merit in
understanding the values and preferences
for drug adoption by key stakeholders
involved in the care of patients with AD

Multicriteria decision analysis was used to
determine the relative importance of key
therapeutic attributes of Ab therapies for
early-stage AD

Caregivers, neurologists, and payors
placed the highest value on drug efficacy
and the types of benefit derived by
patients as being the most relevant
product attributes. In contrast, all three
groups considered cost implications to be
among the least important factors in their
decision. In addition, more caregivers
than neurologists or payors preferred an
amyloid-beta (Ab)-targeted therapy over
the standard of care, likely driven by their
perceived need for a new intervention

Health policy and drug formulary
committees need to consider these
outcomes and the relative weighting of
the different components of new AD
treatments in deciding which drugs to
make available to patients

INTRODUCTION

Alzheimer’s disease (AD) is a progressive neu-
rodegenerative disorder and the most common
form of dementia, being responsible for
approximately 80% of all diagnoses [1]. The
onset of AD is characterized by memory loss,
struggles with thinking, speech, and problem-
solving skills [1, 2]. AD has a high prevalence,
with approximately 45 million cases worldwide
[3]. Given the aging global population and
increases in life expectancy, the number of cases
is expected to triple by 2050 [2, 3]. Therefore,
AD is one of the most significant global health
challenges faced by governments. Indeed, the
socioeconomic impact associated with AD is
staggering. In the USA alone, the total direct
and indirect costs were estimated to be US $305
billion annually, with costs expected to more
than double by 2050 [4, 5].

Patients with newly diagnosed AD typically
progress through three stages: mild, moderate
to severe disease. Each successive stage is char-
acterized by worsening cognitive impairment,
which presents as memory loss, speech diffi-
culties, and disorientation in space and time
[1, 6]. Furthermore, patients also display a
decline in physical performance such as apraxia;
impaired body coordination with frequent falls
and uncontrolled sphincters [1, 7]. As patients
transition through the different stages of the
disease, there is also a steady decline in quality
of life (QOL) and general well-being [7]. The
impact is not only felt by patients. Family
members and caregivers are also affected. It has
been reported that caregiver’s supporting a
patient with more memory and behavioral
problems have greater stress, depression, and
anxiety compared to those supporting patients
with less advanced disease [8].

Given the severe consequences of AD for
both patients and caregivers, research evaluat-
ing primary prevention has identified several
modifiable risk factors. These include diabetes,
smoking, depression, intellectual inactivity, a
sedentary lifestyle, and a poor diet [2]. In cases
where early AD is diagnosed, one focus of drug
development is monoclonal antibody (mAb)
therapies targeting amyloid-beta (Ab) to delay
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disease progression. Unfortunately, trials with
the first-generation agents yielded disappoint-
ing results, indicating that most patients upon
diagnosis may have exceeded the therapeutic
window to delay disease progression [9].
Notwithstanding, the knowledge gained from
these early clinical trials has informed the
development of the next-generation mAbs.

In 2021, the US Food and Drug Administra-
tion (FDA) approved aducanumab, the first mAb
targeting Ab and the first drug to be approved
for AD in nearly 20 years [10]. However con-
flicting clinical trial results, safety concerns in
terms of vasogenic edema and cortical micro-
hemorrhages as well as the high drug cost
dampened the initial enthusiasm [11, 12]. There
are at least three other agents targeting Ab in
clinical development (i.e., donanemab, gan-
tenerumab, and lecanemab) [13]. Therefore, it is
possible that several new targeted agents will be
available for patients with AD to intervene in
the disease in its early stages. To learn from the
controversy following the authorization of
aducanumab and apply the information
towards future drug approvals, there is merit in
understanding the values and viewpoints of the
various stakeholders involved in the care of
patients with AD. Such insights will help inform
health policy decision-making in the provision
of optimal pharmacotherapy for AD. Stated
differently, important insights can be gained if
we can identify and quantify the key factors in
the selection of new treatment for AD used by
individuals involved in the care of patients.

Given the difficulties in weighting the dif-
ferent attributes of a new treatment, challenges
in clinical and reimbursement decision-making
arise. Fortunately, there are a broad range of
techniques under the umbrella of multicriteria
decision analysis (MCDA) that can be used to
inform and make the decision-making process
more transparent. Initially used in the opera-
tions research, MCDA is a methodology that
facilitates the complex appraisal of treatment
alternatives based on a multitude of decision
trade-offs and has now been applied to health
care to assist in regulatory and reimbursement
decisions [14–16]. To our knowledge, MCDA
has not been applied to therapeutic decision-
making for early AD. In this study, the MCDA

process was used to assess how three key stake-
holder groups consisting of patient caregivers,
neurologists, and payors determine the relative
importance of therapeutic attributes of Ab
therapies for early-stage AD using a broad set of
decision criteria that include clinical, health
economic, and societal values.

METHODS

Designing a Multicriteria Decision
Analysis

MCDA is a quantitative method used to evalu-
ate the various criteria in decision-making that
may be in conflict [14, 17, 18]. The MCDA
process requires the decision problem to be
broken down into more comprehensible parts
[15]. Each part is presented to the key stake-
holders and their preferences are analyzed, a
weighing for each part is estimated, and the
final outcomes are integrated to generate a final
meaningful solution. As an illustration, if a
person is considering selecting an automobile
between several choices, the relevant attributes
may include safety, comfort, affordability,
color, and fuel efficiency. The steps in applying
MCDA to a decision situation consist of prob-
lem identification, measuring the opinions or
preferences of the individual or group, pre-
senting the decision alternatives, evaluating the
decision criteria, and then presenting the out-
comes associated with each alternative. When
used at the group level, MCDA can facilitate
discussion within a group about the decision to
be made in a way that allows them to consider
the values that each member deems to be
important. The methodology also provides an
opportunity for group members to discuss
complex trade-offs that are often made between
alternative courses of action [14, 15]. To collect
information required to conduct an MCDA at
the group level, survey methodology is typically
used on a sample of respondents faced with the
decision problem [14].
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Target Population

The primary data for the MCDA were obtained
via an online survey. The survey population
consisted of three samples from the USA: care-
givers who care for family members or friends
with AD, neurologists who actively treat
patients with AD, and payors who have worked
at a health insurance plan within the past
2 years. Sampling of these individuals was
achieved from a database of neurologists, AD
caregivers, and payers managed by a third-party
vender. Invitations were sent out to group
members to participate in the survey. Respon-
dents were given background information on
the intent of the study, and all provided written
informed consent to participate. Respondents
were also informed that complete confidential-
ity would be maintained, and their personal
information would not appear in any study
report or publication. The study protocol
received ethical approval by Pearl IRB (Indi-
anapolis, IN; IRB protocol # 22-BCGR-101). The
study was completed in accordance with the
declaration of Helsinki. Respondents were pro-
vided background information on the intent of
the study, and all provided written informed
consent to participate.

Questionnaire Development
and Administration of the MCDA

The first part of questionnaire captured
respondent demographic data. Information on
caregivers consisted of sex, age group, race,
ethnicity, education, annual household
income, and caregiving experience (e.g., AD
stage of patients under care, type of care pro-
vided, duration and frequency of caregiving,
cohabitation with patients). Demographic data
on the neurologists’ sample consisted of prac-
tice setting, years of practice, volumes of
patients with AD managed, and prior use of
aducanumab. For the payer sample, demo-
graphic data collection included type of insur-
ance plan, whether it was regional or national,
plan size, number of patients with AD in health
plan, and current coverage of aducanumab.

The second part of the questionnaire col-
lected data reflecting individual preferences for
key therapeutic attributes in the care of patients
with AD. The MCDA process requires the
selection of decision criteria, the application of
preference scores to the alternatives, weighting
the criteria, and calculating aggregate scores
[19]. There are several methods for scoring and
weighting such as conjoint analysis, best–worst
scaling, point allocation, and analytic hierarchy
process (AHP). While no one method is clearly
superior, AHP was selected because it allows the
use of an explicit hierarchy to organize decision
criteria, uses pairwise comparisons to assess
decision criteria against one another, and
employs a uniform 1–9 scale for both the scor-
ing and weighting tasks [20, 21].

The AHP contained within the questionnaire
had one decision objective, four decision crite-
ria, and 12 decision subcriteria for two alterna-
tive scenarios: an Ab-targeted therapy and the
standard of care (SOC) (Fig. 1). The objective
was to explore whether society should offer an
Ab-targeted therapy to treat early AD (i.e.,
patients with mild cognitive impairment or
mild AD dementia). Respondents were asked to
answer the survey questions from a societal
perspective and not necessarily from their
existing organizational view or practice. The
decision (sub)criteria were selected and defined
(see Supplemental Material S1) on the basis of
the EVIDEM framework because it encapsulates
a wide range of considerations in healthcare
decision-making, structures them into largely
independent clusters, and has been empirically
tested and broadly applied in real-world deci-
sion-making [18, 22].

At the beginning of the survey, introductory
content that briefly described the disease pro-
cess, the Ab-targeted therapies under develop-
ment, and the MCDA structure were presented
to each respondent. Preference scores using
pairwise comparisons were then obtained
between the alternative scenarios on each cri-
terion (12 pairwise comparisons), followed by
subcriteria within each criterion (13 pairwise
comparisons), and lastly between criteria (six
pairwise comparisons). Respondents were pre-
sented with brief evidence summaries for each
comparison between the alternatives and were

214 Neurol Ther (2023) 12:211–227



asked to indicate how much they prefer one
alternative over another on a scale 1 (equal
preference) to 9 (extremely high preference).
Participants were then asked to assess the
alternatives before comparing decision
(sub)criteria because knowledge of the alterna-
tives may help contextualize the (sub)criteria
defined in the survey. Finally, because the need-
for-intervention criterion and its subcriteria
apply equally to both alternatives, their impor-
tance set to be equal a priori.

A utility is a preference-based score between
0 and 1, with higher scores indicating greater
preferences for that decision criterion. Each
criterion and subcriterion evaluated by the
MCDA was presented as a partial utility, where a
larger value indicated a greater mean preference
by the sample of respondents being evaluated
[14, 18]. The overall utility score consisted of
the sum of all the criteria and subcritera and it
totaled one.

Statistical Analysis

Respondent characteristics were summarized
descriptively as means, medians, or propor-
tions, with appropriate levels of variance (i.e.,
standard error (SE), standard deviation (SD) and
95% CI). The respondent data were analyzed to
quantify preferences across decision subcriteria,
decision criterion and subcriterion weights, and
overall preference scores for each alternative. At
the respondent level, alternative preference and
decision weights were calculated as the

principal right eigenvectors of corresponding
comparison matrices, where the overall prefer-
ence score was calculated as the weighted sum
of alternative preference by decision weights
[23]. At the group level, aggregated preference
for each respondent group was derived from
similar matrix calculations but based on the
geometric means of all individual pairwise
comparisons. Geometric means were chosen for
data aggregation because they are recom-
mended when reflecting preferences of the
group as a whole and are less vulnerable to
outliers than arithmetic means in cases of non-
perfectly consistent judgments [24]. Group-
level preference and the interquartile range of
respondent-level preferences were reported, as
well as the consistency index and consistency
ratio (CR) for group-level decision (sub)criterion
weights [23].

In the primary analysis, all respondents were
included except the top decile whose time taken
to complete the survey was less than 5 min,
suggesting inadequate attention. In the AHP,
the judgment CR is an index of the consistency
of judgements across all pairwise comparisons
[25]. A sensitivity analysis was conducted where
only respondents whose overall judgment CR
was less than 0.2 or those who self-reported the
survey as ‘‘very easy’’ were included. These sen-
sitivity analyses assessed the robustness of
decision (sub)criterion weights in the main
analyses with respect to individual judgment
consistency and comprehension of MCDA. Of
note, CR\ 0.2 is used to indicate accept-
able judgment consistency in the context of

Fig. 1 Decision hierarchy of multicriteria decision analysis
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moderated group decision-making [24], but the
optimal threshold of CR is unclear in the setting
of a self-administered online survey designed to
elicit diverse preferences. Since there was large
variation in the decision weights observed in
both the main and sensitivity analysis, and AHP
group consensus indicator ‘‘S’’, was calculated
on the basis on Shannon entropy [26, 27],
where S B 50% indicates very low consensus
and S C 85% indicates very high consensus.
Given the low group consensus, we additionally
reported respondent-level rank distributions of
decision criteria based on ordinal levels of
decision weights in each comparison matrix
and contributions of individual decision sub-
criteria to overall treatment preference in sub-
groups that favored SOC over Ab-targeted
therapy overall. All the statistical analyses were
performed using Stata, release 16.0 (Stata Corp.,
College Station, Texas, USA).

RESULTS

A sample of 188 caregivers, 140 neurologists,
and 186 caregivers were approached and 130,
100, and 100 provided consent to participate in
the study. Of the caregivers, neurologists, and
payers who completed the online survey, 43,
10, and 10 were excluded, respectively, from the
analyses because of inadequate attention char-
acterized by completing the survey in less than
5 min. No difference in respondent character-
istics was observed between the initial sample
and the retained sample (p[0.05 for all chi-
square tests by respondent characteristics, data
not shown).

Demographic characteristics within the
three respondent groups are presented in
Table 1. In the caregiver sample, approximately
53.0% of the sample was female, 48.8% was
older than 45 years of age, and there was com-
parable regional distribution across the country
(Table 1). The majority of the caregiver sample
was white (77.8%), 53.9% were married, and
28.8% had an annual household income of
$100,000 or more. Furthermore, 59% of care-
giver respondents had at least a bachelor’s
degree and 58 of 117 (49.6%) had experience as
a healthcare professional. The majority of the

caregiver cohort (95.7%) were a family member
to the patient(s) with AD and 84 of 117
respondents (71.8%) indicated that at least one
of the patients in their care had moderate or
severe disease (Table 1). The type of care pro-
vided was broad, from self-care activities to
management of behavioral symptoms. Overall,
44.4% of caregivers provided support for a
patient with AD six or more times per week and
64.9% of the sample had been doing this for at
least 3 years (Table 1). Among neurologist
respondents, 41.1% practiced in an academic
center, 20.0% in a rural setting, 44.4% had over
20 years of practice experience, 44.4% had
treated over 100 patients with AD within the
last 12 months, and 21.1% had experience
using aducanumab (Table 1). Finally in the
payor sample, 82.2% were involved in a Medi-
care medical plan, 51.1% worked in plans that
provided national insurance coverage, and
36.7% in plans that covered over 500,000 peo-
ple. In addition, 46.7% of respondents also
indicated their plans cover aducanumab as of
April 2022 (Table 1).

Decision Criterion and Subcriterion
Weighting

An index in considered to be consistent in
aggregation when the outcome of interest has
the same value, whether it is calculated directly
in a single operation or is calculated in two or
more steps by first calculating separate compo-
nents. The aggregate consistency indices and
ratios were 0.19 and 0.14 for caregivers, 0.01
and 0.01 for neurologists, and 0.14 and 0.10 for
payors respectively. The decision criterion and
subcriterion weights for caregivers, neurolo-
gists, and payors are presented in Table 2. The
total of all decision criterion or subcriterion
weighted scores was an overall utility score of
1.0. A higher partial utility for a decision crite-
rion or subcriterion indicates a greater prefer-
ence for that component of the decision-
making process. Overall, caregivers and payors
applied the highest value to need for interven-
tion and intervention outcomes. In contrast,
neurologists placed the highest value on inter-
vention outcomes and types of benefits.
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Table 1 Characteristics of study participants

Caregiver characteristics N (%)

Total 117 (100.0)

Female gender 62 (53.0)

Age

18–34 years old 26 (22.2)

35–44 years old 34 (29.1)

45–54 years old 25 (21.4)

55–64 years old 23 (19.7)

65 years or older 9 (7.7)

Racea

White 91 (77.8)

Black or African American 17 (14.5)

Asian 4 (3.4)

Other 3 (2.6)

Geographic region of caregiving location

Northeast 28 (23.9)

Midwest 23 (19.7)

South 44 (37.6)

West 22 (18.8)

Marital status

Married 63 (53.9)

Single 38 (32.5)

Divorced 11 (9.4)

Other 5 (4.3)

Number of children

1 45 (38.5)

2–3 47 (40.2)

More than 3 9 (7.7)

Decline to answer 16 (13.7)

Educational attainment

High school or less 11 (9.4)

Some college 37 (31.6)

Bachelor’s degree 42 (35.9)

Some graduate school or graduate degree 27 (23.1)
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Table 1 continued

Caregiver characteristics N (%)

Has experience as a healthcare professional 58 (49.6)

Employment status

Full time 79 (67.5)

Part time 8 (6.8)

Not employed 10 (8.6)

Retired 17 (14.5)

Other 3 (2.6)

Annual household income

$34,999 or lower 18 (15.4)

$35,000 to $49,999 14 (12.0)

$50,000 to $74,999 24 (20.5)

$75,000 to $99,999 26 (22.2)

More than $100,000 to $149,999 33 (28.8)

Decline to answer 2 (1.7)

Type of insurancea

Medicare (original or fee for service) 19 (16.2)

Medicare advantage 12 (10.3)

Medicaid 15 (12.8)

Private insurance 73 (62.4)

Long-term care 4 (3.4)

Relationship of patient(s) to caregiver participantsa

Family member 112 (95.7)

Friend 54 (46.2)

Urbanity of caregiving location

Rural (nonmetro) 45 (38.5)

Urban (metro) 72 (61.5)

Alzheimer’s disease stage of patient(s) under carea

Mild cognitive impairment 80 (68.4)

Mild stage 87 (74.4)

Moderate or severe stage 84 (71.8)

Type of care provideda

Support basic self-care activities: e.g., bathing, feeding 73 (62.4)
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Table 1 continued

Caregiver characteristics N (%)

Support key day-to-day activities: e.g., shopping, housekeeping 106 (90.6)

Manage behavioral symptoms: e.g., wandering, agitation, anxiety 79 (67.5)

Find and use support services: e.g., paid in-home aides 49 (41.9)

Duration of caregiving experience

Less than 1 year 4 (3.4)

1–2 years 41 (35.0)

3–4 years 40 (34.2)

5–6 years 17 (14.5)

More than 6 years 15 (12.8)

Frequency of care provided

Less than 1 time a week 3 (2.6)

1–2 times a week 16 (13.7)

3–5 times a week 46 (39.3)

6 or more times a week 52 (44.4)

Live together with patient(s) under care

Yes 78 (66.7)

Neurologist characteristics N (%)

Total 90 (100.0)

Setting of clinical practice(s)b

Solo practice 12 (13.3)

Neurology group practice 27 (30.0)

Multispecialty group practice 17 (18.9)

Academic medical center 37 (41.1)

Urbanity of clinical practice(s)b

Rural (nonmetro) 18 (20.0)

Urban (metro) 73 (81.1)

Geographic region of clinical practice(s)

Northeast 28 (31.1)

Midwest 13 (14.1)

South 31 (34.4)

West 18 (20.0)

Years of clinical practice in neurology
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Table 1 continued

Neurologist characteristics N (%)

0–4 years 12 (13.3)

5–9 years 20 (22.2)

10–14 years 7 (7.8)

15–19 years 11 (12.2)

20? years 40 (44.4)

Number of Alzheimer’s disease patients treated last year

0–24 patients 4 (4.4)

25–49 patients 18 (20.0)

50–74 patients 14 (15.6)

75–99 patients 14 (15.6)

100? patients 40 (44.4)

Has experience with aducanumab 19 (21.1)

Payor characteristics N (%)

Total 90 (100.0)

Type of insuranceb

Medicare medical plan 74 (82.2)

Medicare drug plan 26 (28.9)

Medicaid 51 (56.7)

Private 58 (64.4)

Others (e.g., VA, long-term care) 22 (24.4)

National insurance coverage 46 (51.1)

Regional insurance coveragec

Northeast 14 (15.6)

Midwest 9 (10.0)

South 13 (14.4)

West 19 (21.1)

Number of members in health plan

Below 500,000 24 (26.7)

500,000–999,999 10 (11.1)

1,000,000–4,999,999 23 (25.6)

5,000,000 or above 33 (36.7)

Number of Alzheimer’s disease patients in health plan
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Notwithstanding, need for intervention, inter-
vention outcomes, and type of benefit accoun-
ted for over 80% of total decision weights in
each respondent group (Table 2).

When the decision subcriteria were exam-
ined, efficacy and the type of patient benefits
were among the most valued, while subcriteria
for economic impact had the lowest weighting
for all the respondent groups. Neurologists also
applied the highest partial utility weighting to
drug efficacy compared to caregivers and payors
(mean = 0.219 vs. 0.115 vs. 0.166) indicating
this was a major driver in their decision-mak-
ing. Other decision subcriteria with weights
greater than 0.10 at the group level included
disease severity and the type of public health
benefits as reported by caregivers (Table 2).
Surprisingly, caregivers gave a value rating of
less than 0.10 for safety, in contrast to a higher
score provided by neurologists and payers.
These findings were largely consistent as indi-
cated by the results of the sensitivity analyses
(data not shown).

A breakdown of the respondent-level rank
distributions of decision criteria and subcriteria
is presented in Fig. 2. With respect to decision
criteria, 64% and 54% of neurologists consid-
ered efficacy and intervention outcomes to be
the most important. In contrast, 64% of

neurologists considered economic impact the
least important (Fig. 2). In the other groups,
52% of caregivers and 41% of payors considered
need for intervention to be the most important,
while 32% and 33% considered economic
impact the least important. With respect to
decision subcriteria, approximately 1 in 3 care-
givers (33%) considered patient/caregiver
reported outcomes the most important within
intervention outcomes, while more than 50% of
the neurologists and payors considered it the
least important. In addition, 72% of neurolo-
gists valued patient benefits over public health
benefits, while 50% of caregivers shared this
preference. Within comparisons of four eco-
nomic subcriteria, approximately 50% of care-
givers, neurologists, and payors considered
direct medical costs the most important and
indirect costs the least important of all decision
subcriteria within economic impact (Fig. 2).

The final parameter evaluated how much
each of the decision subcriteria contributed to
the overall preference in each respondent sub-
group that preferred either Ab-targeted therapy
or SOC. In the evaluation of overall treatment
preference, 77 (65.8%) of caregivers favored
Ab-targeted therapy over SOC. In contrast,
only 40 (44.4%) neurologists and 40 (44.4%)
payors favored targeted therapy over SOC. The

Table 1 continued

Payor characteristics N (%)

Below 10,000 32 (35.6)

10,000–99,999 25 (27.8)

100,000–500,000 10 (11.1)

500,000 or above 3 (3.3)

Unsure 20 (22.2)

Plan covers aducanumab, as of April 2022 42 (46.7)

aN (%) of subgroups by characteristic do not add up to 117 (100%) because respondents were allowed to make multiple
selections in the survey
bN (%) of subgroups by characteristic do not add up to 90 (100%) because respondents were allowed to make multiple
selections in the survey
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contribution of each decision subcriterion to
the overall preference is the difference between
the preference score for amyloid-targeting drugs
and the preference score for the SOC with
respect to that decision subcriterion. The con-
tributions of decision subcriteria to overall
treatment preference in the subgroups who
favored Ab-targeted therapy over SOC are pre-
sented in Fig. 3. Among caregivers who pre-
ferred Ab-targeted therapy, patient benefits and
public health benefits were key drivers in their
decision-making process. Among neurologists
who preferred amyloid-targeting drugs
over SOC (N = 40), efficacy and the type of
benefits to patients were the most important
factors, while uncertainty in efficacy, safety and

direct medical costs were drivers against the
selection of amyloid-targeting drugs (Fig. 3). In
the payer subgroup who preferred Ab-targeted
therapy (n = 40), efficacy and patient benefits
were the most relevant factors. Surprisingly,
direct medical and nonmedical costs as well as
indirect costs were not deemed to be important
factors by payors in their selection of Ab-tar-
geted therapy (Fig. 3).

DISCUSSION

Decision-making for pharmacotherapy in AD in
complicated, as there are multiple factors that
need to be considered and weighted

Table 2 Decision criterion and subcriterion weights

Caregivers (N = 117) Neurologists (N = 90) Payors (N = 90)

Need for intervention 0.303 (0.234–0.364) 0.201 (0.119–0.297) 0.259 (0.160–0.359)

Disease severity 0.124 (0.078–0.129) 0.069 (0.024–0.107) 0.104 (0.056–0.123)

Size of affected population 0.090 (0.049–0.120) 0.057 (0.016–0.096) 0.079 (0.030–0.114)

Unmet needs 0.090 (0.048–0.121) 0.075 (0.033–0.115) 0.075 (0.031–0.114)

Intervention outcomes 0.286 (0.157–0.284) 0.436 (0.265–0.553) 0.377 (0.250–0.477)

Efficacy 0.115 (0.065–0.104) 0.219 (0.098–0.267) 0.166 (0.083–0.183)

Safety 0.073 (0.040–0.088) 0.111 (0.046–0.139) 0.105 (0.050–0.109)

Patient/caregiver outcomes 0.098 (0.047–0.098) 0.105 (0.049–0.134) 0.107 (0.050–0.100)

Types of benefit 0.242 (0.140–0.267) 0.248 (0.163–0.314) 0.195 (0.129–0.258)

Public health benefit 0.106 (0.032–0.125) 0.069 (0.028–0.115) 0.069 (0.021–0.115)

Patient benefit 0.135 (0.023–0.222) 0.178 (0.095–0.222) 0.126 (0.036–0.167)

Economic impact 0.169 (0.123–0.250) 0.115 (0.064–0.170) 0.168 (0.108–0.237)

Direct medical costs 0.053 (0.032–0.085) 0.042 (0.019–0.059) 0.063 (0.032–0.088)

Direct nonmedical costs 0.039 (0.018–0.062) 0.027 (0.012–0.036) 0.037 (0.015–0.059)

Indirect costs 0.029 (0.013–0.054) 0.020 (0.008–0.032) 0.029 (0.014–0.038)

Health protection value 0.047 (0.033–0.073) 0.027 (0.010–0.049) 0.040 (0.023–0.058)

Decision criterion (in bold) and subcriterion (not in bold) weights represent the relative importance of each criterion or
subcriterion when respondents consider whether society should offer amyloid-targeting drugs to patients with early Alz-
heimer’s disease. A higher number indicates greater importance assigned to that criterion or subcriterion. For each
respondent, the relative importance of all decision criteria adds up to 1, and the relative importance of all decision
subcriteria also adds up to 1. Data reported are geometric mean preference at the group level and in parentheses,
interquartile ranges of respondent-level preferences
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simultaneously. Furthermore, these factors and
their relative importance are not consistent
between key stakeholders involved is patient
care. MCDA is an effective method to identify
and assess the relative importance of each
component used in decision-making [14, 18].
The current investigation applied the MCDA
framework to four decision criteria and 12 sub-
criteria that contribute to the selection of
pharmacotherapy for early-stage AD, which was
applied to the three stakeholder groups. Among
the three groups, the decision criteria selected
as being the most important by respondents
consisted of need for an intervention and the
outcomes associated with a new treatment (e.g.,
efficacy, safety patient/caregiver outcomes).

When assessing the most relevant subcrite-
ria, caregivers and payors valued disease sever-
ity, treatment efficacy, and patient benefits as
being highly relevant. However, neurologists
placed less importance on disease severity and
more on treatment efficacy and patient benefits.
Surprisingly, all three groups place the lowest
impact on all aspects of the economic impact of
a new Ab-targeted therapy. This finding was

unexpected, given the clinical uncertainty and
high acquisition cost of aducanumab [11, 12].
The insight gained is the notable consensus
among the key AD stakeholder groups that cost
should not be a driver or a key factor in offering
a new Ab-targeted therapy to society. One
caveat to this finding is that cost data were not
presented as out-of-pocket patient expenses for
treatment but as societal costs for a new inter-
vention. Hence, how caregivers value costs in
this study may differ from how they would in
the real world where out-of-pocket costs are a
reality. Heterogeneity of responses was also
identified among the three groups of respon-
dents. As an illustration, two distinct subgroups
were identified where one favored an AD-tar-
geted therapy over the SOC because of efficacy
considerations. In contrast, the other subgroup
favored SOC over an AD-targeted therapy, pri-
marily because of efficacy considerations. Both
subgroups were presented with the same effi-
cacy and safety data. This contrasting pattern
suggests that stakeholders may interpret the
clinical evidence differently and draw different
conclusions from the same information.

Fig. 2 Respondent-level rank distributions of decision criteria and subcriteria
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A review of the AD literature was unable to
identify any studies that applied the MCDA
methodology to quantify the various parts of
AD treatment decision-making. There are sev-
eral Ab-targeting agents in AD that are in clini-
cal development [13, 28]. When the results of
these trials are reported, there will be a need for
information on stakeholder preferences to sup-
port public health policy and drug reimburse-
ment decision-making. Therefore, this study
provides insights from three relevant stake-
holder groups that can be used to inform health
policy and drug reimbursement. The study
confirmed and measured the relative impor-
tance of disease severity and humanistic bur-
den, incremental patient benefit as well as the
need for improved efficacy over the SOC as
being important components in new treatments
for AD. Direct medical cost was a modestly
important subcriterion, but other economic
components such as direct nonmedical and
indirect costs were of lesser importance. There-
fore, drug formulary committees at the regional
or national level should place a preferential
weighting on burden of illness, patient-reported
outcomes, and improved efficacy over cost
considerations.

The strengths of this investigation are the
selection of three important groups involved in
the care of patients with AD. However, there are
limitations that need to be acknowledged. The
sample size in all three respondent groups was
small and limited to the USA. This may com-
promise the generalizability of the findings to
other countries, particularly those with social-
ized healthcare systems and a formal health
technology assessment process for new drug
reimbursement submissions. Heterogeneity was
found with respect to overall treatment prefer-
ences. This finding was expected, as the direc-
tionally opposite interpretations of the same
evidence observed across respondents suggest
that both discussion and education are neces-
sary in public and scientific domains before a

meaningful consensus may be reached for
group decisions. All stated preference tech-
niques such as MCDA measure intent, as
opposed to revealed preference in a real-world
situation. The survey was administered using an
online format, so there may have been a selec-
tion bias towards younger respondents or those
with easier access or a greater affinity to the
internet. The sample size of caregivers was 117
compared to 90 for neurologists and payers
respectively. We have to acknowledge that the
slight imbalance may affect the precision of the
final estimates within the neurologists and
payers groups. Lastly, patients with early-stage
AD who would be potential candidates for these
new therapies were not included in the study.

CONCLUSIONS

The MCDA technique was used to measure
caregiver, neurologist, and caregiver preferences
for the various components in decision-making
for new AD drugs from a societal perspective.
Caregivers, neurologists, and payors placed the
highest value on drug efficacy and the types of
benefits derived by patients. In contrast, all
three groups considered cost implications to be
among the least important factors in their
decision. Furthermore, more caregivers than
neurologists or payors preferred Ab-targeted
therapy over SOC, likely driven by their per-
ceived need for a new intervention. There was
also considerable heterogeneity regarding the
relative importance of the various decision cri-
teria and treatment preferences amongst the
three stakeholder groups. Therefore, health
policy and drug formulary committees need to
consider these differences and the relative
weighting of the different components of new
treatments in deciding on which drugs to make
available to patients.
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