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context. We report on the International PharmacoEconomic Collaboration on
Alzheimer’s Disease (IPECAD) Modeling Workshop Challenge.

Methods: Two common benchmark scenarios, for the hypothetical treatment of AD
mild cognitive impairment (MCI) and mild dementia, were developed jointly by 29 par-
ticipants. Model outcomes were summarized, and cross-comparisons were discussed
during a structured workshop.

Results: A broad concordance was established among participants. Mean 10-year
restricted survival and time in MCl in the control group ranged across 10 MCI mod-
els from 6.7 to 9.5 years and 3.4 to 5.6 years, respectively; and across 4 mild dementia
models from 5.4 to 7.9 years (survival) and 1.5 to 4.2 years (mild dementia).
Discussion: The model comparison increased our understanding of methods, data
used, and disease progression. We established a collaboration framework to assess

cost-effectiveness outcomes, an important step toward transparent and credible AD

models.

KEYWORDS

tion, model validation

1 | BACKGROUND

Nations worldwide are challenged with allocating scarce health care
resources to ensure that people living with Alzheimer’s disease (AD)
and related dementias have access to emerging effective interventions.
Mathematical model-based economic studies are central to support
policy discussions, especially where value (cost-effectiveness) is a key
consideration. Models extrapolate trial outcomes by synthesizing data
from multiple sources (e.g., trials, disease registries, and cohort stud-
ies) to estimate the long-term costs and benefits of alternative options.
The transparency and credibility of models are key for their results to
be used by decision-makers and to support timely access to emerging
interventions for people living with AD and related dementias.

The AD models published to date have been subject to extensive
critical appraisal and have been discussed in terms of methods, data,
and reporting standards.!~® Recurring themes are limitations in repre-
senting the natural history of AD and a lack of empirical evidence for
extrapolating trial (cognition) outcomes to long-term outcomes (e.g.,
function, care needs, and mortality). In addition, real-world data on the
natural progression across the disease spectrum and across various
outcomes (cognition, function, and behavior) are limited, as well as the
utility and costs data to associated with these outcomes. On top of this,
models use different structures, reflect different populations/settings,
and can lack transparency around data and assumptions.! This results
in unexplained differences in their predicted outcomes, which has
received relatively little attention to date.

Confidence by decision-makers in using health economic models is
key to support appropriate decision-making. A lack of clarity and
reliability has been cited as a barrier to the use of models in

Alzheimer’s disease, cross-comparison, decision-analytic modeling, dementia, economic evalua-

decision-making by policymakers, researchers, and health care
managers.” Unexplained differences across models for AD and related
dementias are a threat to their credibility and could lead to inappro-
priate decision-making in the adoption of new interventions, as has
been reported, for example, in the field of abdominal aortic aneurysm
screening.®?

Comparative modeling (i.e., cross-validation), defined as “exam-
ining different models that address the same problem and com-
paring their results” in good research practice guidelines'® could
increase confidence in models if similar results are observed. This
has been applied in the fields of diabetes, chronic obstructive pul-
monary disease, and cancer, operationalized as a series of work-
shop meetings on comparing models on a similar hypothetical

benchmark scenario,11-13

14-17

externally validating models against clin-

ical trials, comparing extreme modeling scenarios to reveal

natural history characteristics,8

independently replicating mod-
els from published details,' and comparing predictors of trial
outcomes.?? Comparative modeling is urgently needed in the field
of AD and related dementias to improve our understanding of
models and to ensure their credibility for decision-making for new
interventions.

We initiated a platform, the International PharmacoEconomic Col-
laboration on Alzheimer’s Disease (IPECAD) Modeling Workshop, for
exchange of ideas on health economic modeling in AD and related
dementias, to discuss and align on key methodological issues and
to foster the development of robust and transparent models to
guide decision-making around novel intervention scenarios. We report
results from a workshop on the cross-comparison of models for AD and
related dementias.
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2 | METHODS

IPECAD is a broad collaboration of people in academia, government,
and industry focused on improving mathematical modeling of AD and
related dementias and the methods available on the economic eval-
uation of interventions in this field. This is accomplished through a
recurrent conference, development of open-source modeling methods,
and workshops related to (www.ipecad.org). The IPECAD Modeling
Workshop Group (consisting of co-authors L.J., C.G,, RH., BW., AW,
AG., AS. and AK)) initiated a series of modeling workshops to create
a dedicated forum. The first workshop was held on September 19 and
20,2019 in Stockholm, Sweden, and the second workshop was held vir-
tually (due to the coronavirus disease 2019 [COVID-19] pandemic) on
September 17 and 18, 2020.

The aim of the first workshop, drawing inspiration from the Mount
Hood Diabetes Challenge Network,'* was to bring together those
who are conducting research in the field of decision-modeling for AD
and related dementias, to create a dedicated forum for an exchange
of ideas on health economic modeling, to discuss and align on key
methodological issues, and to foster the development of robust and
transparent models to guide decision-making around potential new
treatment options.

Participants were identified using available reviews of model-based
frameworks for predictive and decision-analytic purposes in the AD
context, and also via the IPECAD Modeling Workshop Group’s aware-
ness of current research in the subject area, with potential participants
considered eligible if they were research active in the field of AD
decision-modeling in a predictive and decision-analytic context. A wide
range of modeling groups participated, representing models designed
for predictive and decision-analytic purposes with varying research
questions, contexts, methods, outcomes, and underlying data. Partici-
pants were invited to present their model frameworks, and structured
discussions covered important areas of development for the field. The
meeting successfully achieved key objectives including participation,
collaboration, and the recommendation from participants to develop a
format for a second workshop (see Supplementary Material 1 for the
agenda and Supplementary Material 2 for the minutes).

The second workshop, which is the focus for this report, involved
the development of a benchmark scenario for modeling of hypothetical
AD therapies, the cross-comparison of model outcomes submitted by
participating modeling groups, and a structured discussion in relation
to model design choices and parameterization in terms of eligible
populations, treatment settings, disease progression, mortality, treat-
ment operationalization, and model assumptions. Participants for the
workshop were identified through a detailed review of the current
literature in this area and via networks and conferences related to
disease progression and cost-effectiveness modeling in AD and related
dementias. Participants were invited if they were research-active in
the field of AD modeling and also had a model that (1) was a basic
reflection of AD disease severity (e.g., mild, moderate, and severe
dementia), (2) was considered able to reflect the benchmark scenario,
and (3) was not yet widely represented by other models (e.g., a five-

state Markov model using transition probability inputs similar to other
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RESEARCH IN CONTEXT

1. Systematic review: Recent (systematic) reviews assessed
Alzheimer’s disease (AD) models, and discussed limita-
tions and variation across them. However, comparison of
model outcomes has not been reported.

2. Interpretation: Our findings can be considered a step
toward increasing the transparency and credibility of
health economic models in AD and related dementias,
which led to better understanding of models in terms of
structure, disease progression, mortality, and treatment
effect.

3. Future directions: We propose a future effort to cross-
compare models in AD and related dementias, with
increased model alignment in four aspects: mortality,
treatment effect, population, and health economic input
estimates. Based on the current results we believe this is
feasible, further contributes to model understanding, and
does not jeopardize the character of the models. In addi-
tion, we recommend transparent and open-source access

to models to further increase their understanding.

models already considered eligible). Eligibility was assessed by the
IPECAD Modeling Workshop Group.

All participants supported the co-development of workshop proce-
dures, including the determination of the benchmark (reference case)
scenarios and the reporting methods used. Two benchmark scenarios
were used (Table 1 and detailed in Supplementary Material 3: chapter
2.2), one for models starting with patients with mild cognitive impair-
ment (MCI) (Scenario A) and one for models with patients starting with
mild dementia (Scenario B). Both scenarios can be described in terms
of four standardized patients (see Table 2). A hypothetical disease-
modifying treatment effect was specified as a 30% reduction in disease
progression from the initial disease state to the next (MCI to mild
dementia, or mild dementia to moderate dementia, respectively). Input
data for natural history, conceptualization of disease stage, mortal-
ity, costs, and utilities as well as choice for modeling approach were
not pre-specified in order to limit extensive model alterations and
thus encourage participation. In addition, variation in inputs allowed
discussion about their impact on model outcome predictions.

Modeling groups were requested (1) to submit—prior to the
workshop—transparent information on their model characteristics
(structure, inputs, and assumptions) and model outcomes from apply-
ing the specific benchmark scenario over 10- and 20-year time
horizons; (2) to participate in the workshop and contribute to the dis-
cussions; and (3) to provide submissions after the meeting on a brief set
of questions that sought to address the perceived benefits and chal-
lenges associated with the cross-comparison and to elicit insights on

how their model compared to others.
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TABLE 1
Aspect Specification

Population

Benchmark scenario and reporting outcomes for Scenarios A (starting in MCI) and B (starting in mild dementia)

Scenario A: persons with MCl due to AD (analyst to detail diagnostic criteria used, for example, on use

of biomarkers or clinical criteria).
Scenario B: persons with AD-type mild dementia (analyst to detail diagnostic criteria).

Starting age 70 years.

Setting

Clinical (typically memory clinic), with patients already identified for treatment (no procedures or

costs for diagnostics to be included).

Control strategy

Intervention strategy

Usual care (e.g., including cholinesterase inhibitor treatment).

Disease-modifying intervention, resulting in 30% reduction in progression (e.g., rate ratio of 0.70 for

conversion from MCI to dementia [Scenario A] or mild to moderate dementia [Scenario B] or other
comparable effect as defined by analyst). Analyst determines criteria of mild and moderate
dementia, whether treatment effects extend after discontinuation of treatment, and whether
treatment effects mortality.

Stopping rule

Scenario A: intervention in MCl state and treated until conversion to dementia.

Scenario B: intervention in dementia state and treated until moderate dementia.
Both in Scenario A and B: treatment for a maximum of 5 years.

10% per year.
10 and 20 years.

Treatment discontinuation
Time horizon

Discount rate

Half-cycle correction

Outcomes

Costs and QALYs both 3.5%.

If applicable (i.e., if Markov-type cycle duration was used).

Mean person-years: alive, in MCI, mild dementia, moderate dementia, severe dementia, on

intervention, full-time care, or living in institutionalized setting. Proportion/occupancy of patients in
states MCI, mild, moderate, severe, and death by year since baseline. Mean discounted costs
(disaggregated to intervention, direct medical, direct nonmedical costs), mean discounted QALY
(patient only), incremental cost-effectiveness ratio.

Abbreviations: AD, Alzheimer’s Disease; MCI, Mild Cognitive Impairment; QALY, quality-adjusted life year.

TABLE 2 Characteristics of standardized patient based on the benchmark scenario, two for each scenario (male and female), as both scenarios
did not specify sex as it was intended to reflect the distribution of sexes to be expected in the target population

Age Sex

70 Female
70 Male
70 Female
70 Male

Details on the workshop were shared with all participants and pub-
lished on the IPECAD website (www.ipecad.org; see Supplementary
Material 3,4, and 5).

Data were collected centrally in a structured spreadsheet and an
overview of the results from the different models was drafted and
shared prior to the workshop by the IPECAD Modeling Workshop
Group. This overview report included figures presenting model out-
comes on mean time and occupancy in each disease state over 10- and
20-year time horizons, along with model descriptions and pre-recorded
presentations from each modeling group. After the meeting, modeling
groups were requested to provide clarifications or perform additional
analyses (e.g., using amendments to input parameters).

Model submissions included a wide variation in inputs for costs
and health-related quality of life (QALY) weights that varied in setting

(e.g., clinical vs general population) and/or perspective (e.g., health care

Syndrome Cause
MCI AD
MCI AD
Mild dementia AD
Mild dementia AD

perspective vs societal perspective). Therefore, outcomes and results
relating to costs, QALYs, and incremental cost-effectiveness ratios

were considered insufficiently comparable and were not presented.

3 | RESULTS

3.1 | Model characteristics and outcomes

Twelve modeling groups contributed data to the workshop (see Sup-
plementary Material 3 for a list of modeling groups and attendees).
Eight made a submission for Scenario A (MCl), two for Scenario B (mild
dementia), and two for both. Table 3 summarizes the characteristics of
the models and references publications containing more detailed infor-

mation. Nine models had a decision-analytic purpose, two focused on
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FIGURE 1 Model outcomes in terms of mean time (years) in disease state in the control setting (left column) and difference in mean time in
terms of the intervention minus control setting (right column) over a 10-year time horizon for models in Scenario A (models starting in mild
cognitive impairment [MCI]; top row) and models in Scenario B (models starting in mild dementia; bottom row). Some models combined
mild/moderate/severe states (gray bars) because they were not designed to generate state-specific outcomes.

prediction of health and policy outcomes, and one on both. Most were
cohort state-transition models (IPECAD,%! SVEDEM,22 KP,23 DAVIS,24
CPEC,2> CEM?%) and others (symptom-based) were discrete-time
microsimulations (JUTKOWITZ,2” HERRING,2® ADACE,%? FEM®0) or
discrete-event simulations (MISCAN,3! BASQDEM?32),

Modeling groups operationalized the benchmark scenario, although
in some cases this required some adjustment to their previously pub-
lished model frameworks. In some cases, the model structure did not
allow for the reporting of the mean time by dementia severity state.

Figure 1 presents the mean time in each state in the control group
and its difference from the intervention group over a 10-year time hori-
zon. Supplementary Material 6 provides an alternative representation
of Figure 1 for mean survival and time in MCl/mild dementia, showing
the control, intervention, and difference in one graph (Figure S6.1) and
model outcomes over time (Figure S6.2 and S6.3).

3.2 | Cross-model variation

The mean survival restricted over a 10-year time horizon in the con-
trol group ranged from 6.7 to 8.6 years in Scenario A (models starting in
MCI) and 5.4 to 7.9 years in Scenario B (models starting in mild demen-
tia). The difference between the intervention and control groups
reflected a relatively small impact of the intervention on restricted

survival (ranging from no effect to 0.4 years).

The mean time in MCl in Scenario A (starting in MCI) ranged from
3.4 (DAVIS) to 5.6 years (FEM). In Scenario B (starting in mild demen-
tia), the mean time in mild dementia ranged from 1.5 (JUTKOWITZ)
to 4.2 years (CPEC). The variation in mean time in mild and moderate
dementia in both scenarios was relatively large.

Broad comparisons on disease progression outcomes were possi-
ble as a number of models showed a comparable mean time in state
(Figures 1 and S6.1) and state occupancy over time (Figure S6.2 and
S6.3). Where marked differences occurred, we were able to discuss the
likely cause in terms of model inputs or assumptions.

3.3 | Interpretation of variation in disease
progression in the control group

Some differences between models were observed. The SVEDEM model
predicted a longer restricted survival than most other models. This
could be explained by the relatively low mortality risks by disease
severity applied in the model (e.g., mortality hazard ratios 1.3, 2.4,
and 4.3 in mild, moderate, and severe, respectively, compared to other
models like IPECAD and ADACE(A), which applied 2.9, 3.9, and 9.5,
respectively). In the SVEDEM model, dementia mortality risks were
estimated relative to very mild dementia (already at some increased
mortality risk), and for the IPECAD and ADACE(A) models the risks

were obtained from an analysis of persons without dementia as a
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reference.?? The KP model predicted a relatively short, restricted sur-
vival. This could be explained due to the cohort-specific mortality rates
in dementia (based on the KP cohort of participants 75 years of age
or older) compared to most other models having implemented a life
table starting at age 70 years. The reasons for the relatively large
variation in restricted mean survival across models in Scenario B (2.5-
year range) were less clear due to input estimates reflecting different
settings and different methods applied (severity-specific relative risk
applied in ADACE(B), severity-specific absolute risk in CPEC(B), log-
logistic model applied to baseline clinical setting data in CEM, and
any-stage dementia mortality risk based on clinical record analysis in
JUTKOWITZ).

The SVEDEM, CPEC(A), KP, HERRING, and ADACE(A) models oper-
ationalized a biomarker-based definition of AD set in a clinical setting.
This probably resulted in a faster natural progression from MCI to
dementia as compared to, for example, the FEM model, which assumed
a general population setting with any-type MCl due to a lack of dataon
disease pathology (see Figure S6.2, left top). The DAVIS and IPECAD
model used similar data on natural progression but applied a different
approach to the estimation of time-to-event data for transition from
MCI to dementia, which likely explained the differences in predicted
mean time in the MCI health state (i.e., 3.4 years in DAVIS using an
accelerating rate with age; 4.8 years in IPECAD using a decelerating
rate). The HERRING model showed a relatively low level of transition-
ing from MCI to dementia in the first 2 years followed by a period of
high transition (see Figure S6.2, left top), pointing to the potential lim-
itations of capturing heterogeneity in a microsimulation model based
strictly on published aggregate data.

The four models in Scenario B represented three different meth-
ods for disease progression, comprising a state transition approach
in CPEC(B), a time to institutionalization framework in CEM, and use
of regression equations on multiple continuous measures of demen-
tia clinical features in ADACE(B) and JUTKOWITZ. This variation
in approaches led to difficulty in identifying plausible causes of the
variation observed across these models.

3.4 | Interpretation of variation in the impact of
treatment on disease progression

All models predicted that the treatment effect would lead to an
increase in time spent in MCI (Scenario A) or mild dementia (Scenario
B) and a reduction in time spent in more advanced dementia states.
However, there was some variation in the implementation of the treat-
ment effect. The six models classified as cohort state-transition models
applied arelative risk of 0.70 to the rate of disease progression, the four
models classified as symptoms-based microsimulation models applied
a30% reduction in the rate or transition of symptom change (e.g., cogni-
tive score), and the two models classified as discrete-event simulations
increased the time spent in MCI by 30% (see Table 3 for details). These
design choices likely produced the differences in time spent in disease
states, as well as assumptions on immediate or gradual stopping of

treatment effect.

THE JOURNAL OF THE ALZHEIMER’S ASSOCIATION

The FEM model showed a relatively small benefit of the treatment.
This was possibly related to the relatively slow disease progres-
sion in the general population with MCI relative to models assuming
biomarker-positive MCI. The slower rate of progression left a smaller
window for a relative treatment effect.

The MISCAN and BASQDEM models both represented an individual
patient-level discrete-event simulation, with different implementation
of the treatment effect of 30%. MISCAN prolonged only the time under
treatment during MCI with 30%, and BASQDEM prolonged the full
time in MCI with 30%, resulting in a lower treatment effect in the
MISCAN model.

The IPECAD model showed a relatively long time in moderate
dementia compared to most other models, possibly related to the def-
inition of this particular state including combinations of mild cognition
and moderate function, which, if defined by cognition only, would have
been classified as mild dementia.

The CEM and JUTKOWITZ models were structured to deliver the
same survival for control and treatment groups, in contrast with the
CPEC(B) and ADACE(B) models where disease progression was able to

reflect an indirect mortality effect.

4 | DISCUSSION

The IPECAD Modeling Workshop Group engaged with and assessed
contributions from 12 modeling teams and cross-comparisons proved
feasible. A broadly similar profile of disease progression outcomes was
observed across models on treatment populations of MCI and mild
dementia, with 10 submissions starting in MCI (Scenario A) and four
in mild dementia (Scenario B). The workshop provided a platform to
discuss differences between model frameworks and their predicted
outcomes.

Precisely identifying sources of variability across models was chal-
lenging, since models differed on multiple aspects simultaneously.
However, alignment across models was not the objective because dif-
ferent approaches can be valid and provide complementary insights.
The meaningfulness of cross-comparison decreases if models are too
similar, for example in terms of using identical input parameters and
assumptions.10 Nevertheless, for future cross-comparisons, we iden-
tified four factors as potential sources of cross-model variability that
could benefit from narrower specification. Alignment on these fac-
tors could increase model comparability without forcing participants
to change the character of their models or resulting in models that are
too similar.

First,implementation of mortality was indicated as a probable cause
of variation across model outcomes. This pertains to (1) background
mortality representing the age- and sex-specific general population
mortality, (2) the increased mortality risk due to AD, and (3) the
(in)direct effect of treatment on mortality. In future cross-comparisons,
we propose to utilize the same background life table from a specific
country (1) and assumptions related to treatment mortality effect (3)

to limit this source of variability.
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Second, the treatment effect was defined as a 30% reduction in
progression from MCI to dementia (Scenario A) or from mild demen-
tia to moderate dementia (Scenario B). This was implemented by the
models in different ways depending on the model structure. It is impor-
tant to note that we did not specify the affected domain or how the
treatment effect should evolve after treatment is stopped. Alterna-
tive assumptions are possible®: (1) symptoms will return to what would
be expected in natural history (i.e., symptomatic effect); (2) treatment
gains will remain, but progression will return to its natural course (i.e.,
disease-modifying effect); or (3) gained reduction in progression rate
will continue (i.e., curative effect). In future cross-comparison scenar-
ios, we propose to make these assumptions more explicit by expressing
the treatment effect in units used as primary end points in a spe-
cific clinical trial (e.g., clinical dementia rating [CDR] sum of boxes
change from baseline in the intervention group relative to the control
or another trial’s outcomes).

Third, the treatment-eligible population was relatively loosely
defined in order to accommodate models utilizing different data
sources with varying inclusion criteria. Models operationalized the
starting population of AD MCI or AD dementia by using data reflect-
ing (1) the etiological diagnosis set in clinical practice (IPECAD, DAVIS,
CEM); (2) a biomarker-driven diagnosis from published estimates in
Vos et al.3* (SVEDEM, KP, and CPEC) or other source (MISCAN, HER-
RING, ADACE, and BASQDEM); or (3) a diagnosis of any-type dementia
or cognitive impairment reflecting clinical or general population set-
ting (FEM, JUTKOWITZ). Because the starting population is closely
related to disease progression, this likely affected model outcomes. In
a future cross-comparison scenario, we propose to express the charac-
teristics of the treatment-eligible population more explicitly, specifying
a standardized patient population in the reference case.

Fourth, health economic input estimates (e.g., institutionalization;
medical, social, and informal care costs; and patient and caregiver util-
ity) were left unspecified. In a future cross-comparison, we propose to
standardize health economic inputs for a reference case analysis, as
linking them to disease progression comes with challenges and could

drive variation in predicted model outcomes.

4.1 | Strengths and limitations

Participants indicated that the workshop provided them with poten-
tial (common) areas for future model development and improved their
understanding of differences across models. They expressed appre-
ciation for the transparency and collegiality of the collaboration.
Organizers experienced high participation engagement and an interest
by most participants to continue in supporting future events.

Our cross-comparison approach had several limitations: (1) no
criteria were employed to judge the significance or relevance of cross-
model differences; (2) alignment across models is not necessarily a
reflection of model validity, as similar outcomes across models might
result from using, for example, the same invalid data source; (3) in
contrast to predictive or descriptive modeling of real-world evidence,
no gold standard of truth was available to benchmark outcomes; (4)

multiple differences between models could have effects in opposite

directions and thus eliminate differences; (5) the results are based on a
non-systematic identification and selection of models and participants,
and might not be generalizable to all decision-analytic models in AD;
and (6) half-cycle corrections were applied only if applicable to the
model and could have led to variability in the output. Therefore, we did
not seek to rank or otherwise qualitatively assess individual model per-
formance. Nevertheless, we believe the models represent arich variety
in terms of structure and data sources, the participants originate from
leading research groups, and the workshop allowed for a valuable
discussion on the possible causes of variation in model outcomes.
Furthermore, a gold data standard (i.e., clinical trial with long-term ref-
erence data) is not available in AD, which makes comparative modeling
even more vital, such as in epidemiology.3>:3¢

We collected model outcomes on a highly aggregated level (i.e.,
symptoms categorized as mild, moderate, or severe dementia) to
allow a comparison between simple (e.g., categories from compos-
ite CDR) and complex (e.g., combined Mini-Mental State Examination
[MMSE] neuropsychiatric inventory and disability assessment demen-
tia/functional activities questionnaire scales on continuous level)
structures (see Table 3). Validated cross-mappings between single and
composite outcome measures are needed to increase the comparabil-
ity across outcomes.3”
Finally, not all models were designed to implement our benchmark

scenario, and thus their results do not reflect model validity.

4.2 | Implications

We expect that the workshop results will increase the understanding
of alternative designs and structures when modeling AD and related
dementias, which may facilitate further developments in this field. This
specifically applies to the methods and/or data used to implement dis-
ease progression, mortality, and intervention effect, some aspects of
which have received relatively little attention to date. This is important
to increase the trust in these models, which is necessary for an appro-
priate assessment of the cost-effectiveness of interventions for people
affected by AD and related dementias.

We propose a future effort to cross-compare models with increased
model alignment in four aspects: mortality, intervention effect, pop-
ulation, and health economic input estimates. Based on the results
of our work we believe this is feasible, further contributes to
model understanding, and does not jeopardize the character of the
models. In addition, we recommend following guidance for multi-
model comparisons®® to increase the methodological quality of cross-
comparison. At last, we recommend transparent and open-source

access to models to further increase their understanding.?

5 | CONCLUSION

The IPECAD modeling workshop collaboration is intended as a step
toward increasing the transparency and credibility of health economic
models in AD and related dementias. The model cross-comparison

results offered a better understanding of models and suggested
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further validation of methods related to structure, disease progression,
mortality, and intervention effect.

AUTHOR CONTRIBUTIONS

Conception: the IPECAD Modeling Workshop Group, consisting of
Linus Jonsson, Colin Green, Ron Handels, Bengt Winblad, Anders
Wimo, Anders Gustavsson, Anders Skoldunger, and Andreas Karlsson;
design: IPECAD Modeling Workshop participants, all authors, and all
persons acknowledged; analysis: Ron Handels, Colin Green, Anders
Gustavsson, and Linus Jénsson; interpretation: Ron Handels, Colin
Green, Anders Gustavsson, Linus Jonsson, and William Herring; draft

manuscript: Ron Handels; substantially revise manuscript: all authors.

ACKNOWLEDGMENTS

IPECAD workshop 2 participants: name, short affiliation, country
abbreviation (model acronym or not applicable (n/a)): Ali Tafazzoli,
Evidera, UK and US (ADACE). Anders Gustavsson, QuantifyResearch
and Karolinska Institutet, SE (IPECAD). Anders Skéldunger, Karolinska
Institutet, SE (KP). Anders Wimo, Karolinska Institutet, SE (SVEDEM).
Andreas Karlsson, Karolinska Institutet, SE (IPECAD). Bengt Win-
blad, Karolinska Institutet, SE (IPECAD). Bryan Tysinger, University of
Southern California, US (FEM). Chiara Briick, Erasmus MC University
Medical Center Rotterdam, NL (MISCAN). Colin Green, University of
Exeter, UK (IPECAD). Eldon Spackman, University of Calgary, CA (n/a).
Eric Jutkowitz, Brown, US (Jutkowitz et al.). Inge de Kok, Erasmus MC
University Medical Center Rotterdam, NL (MISCAN). Jakub Hlavka,
University of Southern California, US (FEM). Javier Mar, Basque Health
Service, ES (BASQDEM). Jorgen Moller, Evidera, UK and US (ADACE).
Linus Jonsson, Karolinska Institutet, SE (IPECAD). Mark Belger, Eli
Lilly, UK (CEM). Matthew Davis, Medicus Economics, US (DAVIS et al.).
Mauricio Lopez Mendez, Brown, US (JUTKOWITZ et al.). Michael
Happich, Eli Lilly, DE (CEM). Myriam Soto-Gordoa, Mondragon Unib-
ertsitatea, ES (BASQDEM,). Pei-Jung Lin, Tufts Medical Center, US (n/a).
Peter Shewmaker, Brown, US (Jutkowitz et al.). Raphael Wittenberg,
London School of Economics, UK (CPEC). Robert Espinosa, Medicus
Economics, US (DAVIS et al.). Robert Anderson, London School of Eco-
nomics, UK (CPEC). Ron Handels, Maastricht University and Karolinska
Institutet, NL and SE (IPECAD). Scott Johnson, Medicus Economics, US
(DAVIS et al.). William L. Herring, RTI Health Solutions, US (HERRING
et al.). We acknowledge all who contributed to the development of the
models presented in this manuscript who were not part of the work-
shop. The authors are grateful to Michael Willis (The Swedish Institute
for Health Economics, Sweden) for his special contribution to the first
workshop for sharing his experience from the Mount Hood Diabetes

Challenge Network.

CONFLICTS OF INTEREST

A.G.: Anders Gustavsson is a partner of Quantify Research, providing
consultancy services to pharmaceutical companies and other private
and public organizations and institutions. A.G. reports the following in
the past 3 years outside this work: stock or stock options in Mindmore
AB. AK.: From January 2021 Andreas Karlsson has been a full-time

employee of Swedbank, Sweden. A.S.: Anders Skéldunger reports no

THE JOURNAL OF THE ALZHEIMER’S ASSOCIATION

conflicts of interest. AT.: Ali Tafazzoli is an employee of Evidera, which
provides consulting and other research services to pharmaceutical,
medical device, and related organizations. Data collection and shar-
ing for Alzheimer’s Disease Archimedes condition event simulator
(ADACE) was funded in part by the Alzheimer’s Disease Neuroimaging
Initiative (ADNI) (National Institutes of Health Grant U01 AG024904)
and DOD ADNI (Department of Defense award number W81XWH-
12-2-0012). Jorgen Moller and Weicheng Ye contributed to the design
of the workshop scenarios. AW.: Anders Wimo reports the following
to conduct this study: grants from ELI-LILLY European Union Innova-
tive Medicines Initiative 2 (IMI2) project grant. Anders Wimo reports
the following outside this study: consulting fees from Biogen, consult-
ing fees from EISAI, grants from MSD (research grant, payment to my
institution - Karolinska Institutet, Sweden), grants from World Health
Organization (WHO) (payment to my institution - Karolinska Insti-
tutet, Sweden), grants from Swedish Government - Swedish Study on
Aging and Care (SNAC) project (payment to my institution - Karolin-
ska Institutet, Sweden), grants from H2020 EU project Alzheimer’s
Disease Archimedes condition event simulator (PRODEMOS): (pay-
ment to my institution - Karolinska Institutet, Sweden), grants from
Merck; license/royalty from Resource Use in Dementia (RUD) Instru-
ment. SveDem is supported by the Swedish Associations of Local
Authorities and Regions, the Swedish Research Council (grant # 2016-
02317), FORTE (grant # 2017-0164), Svenska Sallskapet for Medicinsk
Forskning, the Swedish Order of St John, the Swedish Stroke Associ-
ation, and grants from the Regional Agreement on Medical Training
and Clinical Research (ALF) between Stockholm County Council and
Karolinska Institutet. B.T.: The contributions of Bryan Tysinger and
Jakub Hlavka were supported by the National Institute on Aging of the
National Institutes of Health under Award Numbers RO1AG062277,
P30AG024968, and P30AG066589. The content is solely the respon-
sibility of the authors and does not necessarily represent the official
views of the National Institutes of Health. B.T. reports the following in
the past 3 years outside the submitted work: participation in the Inter-
national Microsimulation Association (no payments are involved). BW.:
Bengt Winblad was supported by grant from the Swedish Research
Council (2018-02843) and Margaretha af Ugglas’ foundation. B.W.
reports participation in SAB for Alzhemed, Axon Neuroscience, Bio-
gen, and Resverlogix. BW. reports no conflicts of interest. C.B.: Chiara
Briick is supported by funding from the Dutch Research Council (grant
number 016.Veni.198.020). Chiara Briick reports no competing inter-
est. C.G.: From November 2020 Colin Green has been a full-time
employee of Biogen ldec, United Kingdom (UK). C.G. reports the fol-
lowing in the past 3 years outside this study: grants from Institutional
funding/grant - To University of Exeter, UK - from the UK Multi-
ple Sclerosis Society, through their open competitive grant funding
scheme; consulting fees from payments from Shift Health (Canada)
for methods advice on research related to Huntington’s disease; sup-
port for attending meetings and/or travel from Gates Foundation for
travel/accommodation expenses to attend Expert Advisory Commit-
tee Meeting on Alzheimers Disease. E.J.: Dr. Jutkowitz is supported
by grants from the National Institute on Aging (1R21AG059623,
1R01AG060871, RF1AG069771). E.J. reports the following in the past

85U80|7 SUOWWIOD 3AIa. 3|qeoljdde 8Ly Aq peusenob aJe sajone O ‘88N 4O SajnJ 10} Arlq1T8UlUQ /]I UO (SUOIPUOD-PUe-SWB}W0D A 1M *Ale.q 1 [BUI|UO//:SANY) SUORIPUOD Pue SWie | 841 89S *[2202/TT/TT] uo A%iqiauluo A8|IMm ‘8L Ad TT8ZT Z[e/200T 0T/10p/wod A8 |1m Arelq 1 puljuo'S[euno -z e//sdny woij papeojumoq ‘0 ‘6.25255T



» | Alzheimer’s &Dementiar

HANDELS ET AL.

THE JOURNAL OF THE ALZHEIMER’S ASSOCIATION

3 years outside this study: Grants to my institution (1R21AG059623,
1R01AG060871, and RF1AG069771) and funding from the Veterans
Affairs (VA) National Center on Homelessness Among Veterans; par-
ticipation in Data Safety Monitoring Board for a National Institute
on Aging study awarded to the Indiana University School of Nursing.
E.S.: Eldon Spackman reports no competing interest. E.S. reports the
following in the past 3 years outside this work: grants from Cana-
dian Institute of Health Research (payment to institution), Alberta
Health Services (payment to institution); Alberta Innovates (payment
to institution); consulting fees from Canadian Agency for Drugs and
Technologies in Health - payment to me Institute for Clinical and Eco-
nomic Review (payment to me); participation in data safety advisory
board GSK (fees payment to me). J.H.: The contributions of Bryan
Tysinger and Jakub Hlavka were supported by the National Institute
on Aging of the National Institutes of Health under Award Numbers
RO1AG062277, P30AG024968, and P30AG066589. The content is
solely the responsibility of the authors and does not necessarily rep-
resent the official views of the National Institutes of Health. In the
past 3 years, J.P.H. has received speaker fees from FTI Consulting and
Alzheimer Foundation Czech Republic. J.M.: Basque dementia model
project was supported by an unrestricted grant from Nutricia. J.M.
reports the following in the past 3 years outside this work: Member
of the Board of Spanish Public Health Society. L.J.: Linus Jonsson is an
employee of H. Lundbeck A/S, Valby, Denmark, a pharmaceutical com-
pany that develops and markets treatments for Alzheimer’s disease
and other conditions. L.J. Linus Jonsson reports the following in the
past 3 years outside the submitted work: grants from FORTE (research
Grant to Karolinska Institutet); license/royalty from Resource Use in
Dementia (RUD) instrument license fees (to own company EPS AB);
honoraria for lecture Karolinska Institutet Biogen AB (paid to me);
board membership of Institute for Health Economics Bengt Jonssons
foundation for Health economics research. M.B.: Mark Belger is an
employee and minor shareholder in Eli Lilly. M.L.M.: Mauricio Lopez
Mendez reports no competing interest. P.L.: Pei-Jung Lin is supported
by a grant from the National Institutes of Health (RO1AG060165). P.L.
Pei-Jung Lin reports the following in the last 3 years outside this work:
Research funding support from Alzheimer’s Association, Genentech,
and Janssen to Tufts Medical Center. P.S.: Peter Shewmaker reports no
competing interest. R.A.: Care Policy Evaluation Centre (CPEC) study
was funded by Alzheimer’s Research UK. Robert Anderson reports
the following in the past 3 years to conduct this study: payments
from Care Policy Evaluation Centre, London School of Economics. R.A.
reports the following in the past 3 years outside this study: payments
from Nuffield Department of Primary Care Health Sciences, Univer-
sity of Oxford. R.E.: Development of an earlier version of the DAVIS
model was supported by funding from Takeda Pharmaceuticals Inter-
national; no funding was provided for the adaptation presented here.
R.H.: Ron Handels reports the following to conduct the study: financial
support from the Dutch Alzheimer’s Association, ‘Alzheimer Neder-
land’, grant number WE.15-2016-09. The funding bodies had no role
in the design of the analysis, interpretation of data, and in writing
the manuscript. R.H. reports the following in the past 3 years outside

this study: consulting fees from Biogen, Eisai, and Erasmus Univer-

sity Rotterdam; public and private-public grants from international
frameworks (H2020, Joint Programming Neurodegenerative Diseases
(JPND), IMI), national frameworks (Netherlands: ZonMw; Sweden:
SNAC and SveDem), and patient organizations (Alzheimer Nether-
lands). W.H.: William L Herring is an employee of RTI Health Solu-
tions (RTI-HS), an independent nonprofit research organization. Model
development and workshop participation were funded in part through
research contracts with Janssen Global Services, LLC and Janssen Sci-
entific Affairs, LLC. Josephine Mauskopf of RTI-HS and Alex Keenan
and Frank Wiegand of Janssen Global Services, LLC contributed to
the model development. Cheryl Neslusan of Janssen Scientific Affairs,
LLC contributed to the design of the workshop scenarios. Author

disclosures are available in the supporting information.

REFERENCES

1. Nguyen KH, Comans TA, Green C. Where are we at with model-based
economic evaluations of interventions for dementia? a systematic
review and quality assessment. Int Psychogeriatrics. 2018;30:1593-
1605. https://doi.org/10.1017/51041610218001291

2. Hernandez L, Ozen A, DosSantos R, Getsios D. Systematic review of
model-based economic evaluations of treatments for Alzheimer’s dis-
ease. Pharmacoeconomics. 2016;34:681-707. https://doi.org/10.1007/
s40273-016-0392-1

3. Sopina E, Sgrensen J. Decision modelling of non-pharmacological
interventions for individuals with dementia: a systematic review
of methodologies. Health Econ Rev. 2018;8. https://doi.org/10.1186/
s13561-018-0192-8

4. Gustavsson A, Pemberton-Ross P, Gomez Montero M, Hashim
M, Thompson R. Challenges in demonstrating the value of
disease-modifying therapies for Alzheimer’s disease. Expert Rev
Pharmacoeconomics Outcomes Res. 2020;20:563-570. https://doi.org/
10.1080/14737167.2020.1822738

5. Gustavsson A, Green C, Jones RW, et al. Current issues and future
research priorities for health economic modelling across the full con-
tinuum of Alzheimer’s disease. Alzheimers Dement. 2017;13:312-321.
https://doi.org/10.1016/j.jalz.2016.12.005

6. Landeiro F, Morton J, Gustavsson A, et al. Health-economic modelling
for Alzheimer’s disease: expert perspectives. Alzheimers Dement. 2021.

7. Oliver K, Innvar S, Lorenc T, Woodman J, Thomas J. A systematic
review of barriers to and facilitators of the use of evidence by policy-
makers. BMC Health Serv Res. 2014;14. https://doi.org/10.1186/1472-
6963-14-2

8. Campbell H, Briggs A, Buxton M, Kim L, Thompson S. The
credibility of health economic models for health policy decision-
making: the case of population screening for abdominal aortic
aneurysm. J Heal Serv Res Policy. 2007;12:11-17. https://doi.org/
10.1258/135581907779497594

9. Sggaard R, Lindholt J. Evidence for the credibility of health economic
models for health policy decision-making: a systematic literature
review of screening for abdominal aortic aneurysms. J Heal Serv Res
Policy. 2012;17:44-52. https://doi.org/10.1258/jhsrp.2011.010133

10. Eddy DM, Hollingworth W, Caro JJ, Tsevat J, McDonald KM, Wong
JB. Model transparency and validation: a report of the ISPOR-
SMDM modeling good research practices task force-7. Value Heal.
2012;15:843-850. https://doi.org/10.1016/j.jval.2012.04.012

11. Brown JB, Palmer AJ, Bisgaard P, Chan W, Pedula K, Russell A. The
Mt. Hood challenge: cross-testing two diabetes simulation models.
Diabetes Res Clin Pract. 2000;50(3):S57-S64. https://doi.org/10.1016/
S0168-8227(00)00217-5

12. Penny MA, Verity R, Bever CA, et al. Public health impact and
cost-effectiveness of the RTS,S/ASO1 malaria vaccine: a systematic

85U80|7 SUOWWIOD 3AIa. 3|qeoljdde 8Ly Aq peusenob aJe sajone O ‘88N 4O SajnJ 10} Arlq1T8UlUQ /]I UO (SUOIPUOD-PUe-SWB}W0D A 1M *Ale.q 1 [BUI|UO//:SANY) SUORIPUOD Pue SWie | 841 89S *[2202/TT/TT] uo A%iqiauluo A8|IMm ‘8L Ad TT8ZT Z[e/200T 0T/10p/wod A8 |1m Arelq 1 puljuo'S[euno -z e//sdny woij papeojumoq ‘0 ‘6.25255T


https://doi.org/10.1017/S1041610218001291
https://doi.org/10.1007/s40273-016-0392-1
https://doi.org/10.1007/s40273-016-0392-1
https://doi.org/10.1186/s13561-018-0192-8
https://doi.org/10.1186/s13561-018-0192-8
https://doi.org/10.1080/14737167.2020.1822738
https://doi.org/10.1080/14737167.2020.1822738
https://doi.org/10.1016/j.jalz.2016.12.005
https://doi.org/10.1186/1472-6963-14-2
https://doi.org/10.1186/1472-6963-14-2
https://doi.org/10.1258/135581907779497594
https://doi.org/10.1258/135581907779497594
https://doi.org/10.1258/jhsrp.2011.010133
https://doi.org/10.1016/j.jval.2012.04.012
https://doi.org/10.1016/S0168-8227(00)00217-5
https://doi.org/10.1016/S0168-8227(00)00217-5

HANDELS ET AL.

Alzheimer’s & Dementia® | 2

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

comparison of predictions from four mathematical models. Lancet.
2016;387:367-375. https://doi.org/10.1016/50140-6736
Hoogendoorn M, Feenstra TL, Asukai Y, et al. Cost-effectiveness mod-
els for chronic obstructive pulmonary disease: cross-model compari-
son of hypothetical treatment scenarios. Value Heal. 2014;17:525-536.
https://doi.org/10.1016/j.jval.2014.03.1721

Mount Hood 4 Modeling Group. Computer modeling of diabetes and
its complications: a report on the Fourth Mount Hood Challenge
Meeting. Diabetes Care. 2007;30:1638-1646. https://doi.org/10.2337/
dc07-9919

Palmer AJ. Computer modeling of diabetes and its complications:
a report on the fifth Mount Hood challenge meeting. Value Heal.
2013;16:670-685. https://doi.org/10.1016/j.jval.2013.01.002

Si L, Willis MS, Asseburg C, et al. Evaluating the ability of economic
models of diabetes to simulate new cardiovascular outcomes trials:
a report on the ninth mount hood diabetes challenge. Value Heal.
2020;23:1163-1170. https://doi.org/10.1016/j.jval.2020.04.1832
Hoogendoorn M, Feenstra TL, Asukai Y, et al. External validation of
health economic decision models for Chronic Obstructive Pulmonary
Disease (COPD): report of the third COPD modeling meeting. Value
Heal. 2017;20:397-403. https://doi.org/10.1016/j.jval.2016.10.016
de Kok IMCM, Burger EA, Naber SK, et al. The impact of different
screening model structures on cervical cancer incidence and mor-
tality predictions: the maximum clinical incidence reduction (MCLIR)
methodology. Med Decis Mak. 2020;40:474-482. https://doi.org/10.
1177/0272989x20924007

Palmer AJ, Si L, Tew M, et al. Computer modeling of diabetes and its
transparency: a report on the eighth mount hood challenge. Value Heal.
2018;21:724-731. https://doi.org/10.1016/j.jval.2018.02.002
Hoogendoorn M, Feenstra TL, Boland M, et al. Prediction models
for exacerbations in different COPD patient populations: comparing
results of five large data sources. Int J COPD. 2017;12:3183-3194.
https://doi.org/10.2147/COPD.5142378

Green C, Handels R, Gustavsson A, et al. Assessing cost-effectiveness
of early intervention in Alzheimer’s disease: an open-source model-
ing framework. Alzheimer’s. Dement. 2019;15:1309-1321. https://doi.
org/10.1016/j.jalz.2019.05.004

Wimo A, Handels R, Winblad B, et al. Quantifying and describing the
natural history and costs of Alzheimer’s disease and effects of hypo-
thetical interventions. J Alzheimer’s Dis. 2020,75:891-902. https://doi.
org/10.3233/JAD-191055

Skoldunger A, Johnell K, Winblad B, Wimo A. Mortality and treat-
ment costs have a great impact on the cost-effectiveness of disease
modifying drugs in Alzheimer’s disease. Curr Alzheimer Res. 2013;10:
207-216.

Davis M, O‘Connell T, Johnson S, et al. Estimating Alzheimer’s dis-
ease progression rates from normal cognition through mild cognitive
impairment and stages of dementia. Curr Alzheimer Res. 2018;15:777-
788. https://doi.org/10.2174/1567205015666180119092427
Anderson R, Knapp M, Wittenberg R, Handels R, Schott JM. Eco-
nomic modelling of disease-modifying therapies in Alzheimer’s dis-
ease. London School of Economics and Political Science, London, UK,
2018. Obtained from: https://www.Ise.ac.uk/cpec/assets/documents/
EconomicmodellingAD.pdf

Belger M, Haro JM, Reed C, et al. Determinants of time to institutional-
isation and related healthcare and societal costs in acommunity-based
cohort of patients with Alzheimer’s disease dementia. Eur J Heal Econ.
2019;20:343-355. https://doi.org/10.1007/s10198-018-1001-3
Jutkowitz E, Kane RL, Gaugler JE, MacLehose RF, Dowd B, Kuntz KM.
Societal and family lifetime cost of dementia: implications for pol-
icy. J Am Geriatr Soc. 2017;65:2169-2175. https://doi.org/10.1111/jgs.
15043

Herring W, Keenan A, Mauskopf J, Michael T, Wiegand F. The poten-
tial economic value of disease-modifying treatments in Alzheimer’s

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

THE JOURNAL OF THE ALZHEIMER’S ASSOCIATION

disease: patient-level simulation of predementia symptom trajecto-
ries. 2017 ISPOR 22nd Annu Int Meet May 23,2017 Boston, MA Value
Heal 2017 May; 20(5)A12 n.d.

Kansal AR, Tafazzoli A, Ishak KJ, Krotneva S. Alzheimer’s disease
Archimedes condition-event simulator: development and validation.
Alzheimer’s. Dement Transl Res Clin Interv. 2018;4:76-88. https://doi.
org/10.1016/j.trci.2018.01.001

Zissimopoulos JM, Tysinger BC, St Clair PA, Crimmins EM. The impact
of changes in population health and mortality on future prevalence
of Alzheimer’s disease and other dementias in the United States.
J Gerontol B Psychol Sci Soc Sci. 2018;73:538-47. https://doi.org/10.
1093/geronb/gbx147

Briick CC, Wolters FJ, lkram MA, de Kok IMCM. Projected preva-
lence and incidence of dementia accounting for secular trends and
birth cohort effects: a population-based microsimulation study. Eur J
Epidemiol. 2022;37(8):807-14. https://doi.org/10.1007/s10654-022-
00878-1

Mar J, Gorostiza A, Ibarrondo O, et al. Economic evaluation of
supplementing the diet with Souvenaid in patients with prodromal
Alzheimer’s disease. Alzheimers Res Ther. 2020;12:166. https://doi.org/
10.1186/s13195-020-00737-9

Andersen K, Lolk A, Martinussen T, Kragh-Sgrensen P. Very mild to
severe dementia and mortality: a 14-year follow-up - The Odense
study. Dement Geriatr Cogn Disord. 2010;29:61-67. https://doi.org/10.
1159/000265553

Vos SJB, Verhey F, Frolich L, et al. Prevalence and prognosis of
Alzheimer’s disease at the mild cognitive impairment stage. Brain.
2015;138:1327-1338. https://doi.org/10.1093/brain/awv029
Robitaille A, van den Hout A, Machado RJM, et al. Transitions across
cognitive states and death among older adults in relation to education:
a multistate survival model using data from six longitudinal studies.
Alzheimers Dement. 2018;14:462-472. https://doi.org/10.1016/jjalz.
2017.10.003

Piccinin AM, Muniz-Terrera G, Clouston S, et al. Coordinated analy-
sis of age, sex, and education effects on change in MMSE scores. J
Gerontol B Psychol Sci Soc Sci. 2013;68:374-390. https://doi.org/10.
1093/geronb/ghs077

Hlavka JP, Kinoshita AT, Fang S, Hunt A. Clinical outcome measure
crosswalks in Alzheimer’s disease: a systematic review. J Alzheimers
Dis. 2021;83(2):591-608. https://doi.org/10.3233/JAD-210060

den Boon S, Jit M, Brisson M, et al. Guidelines for multi-model com-
parisons of the impact of infectious disease interventions. BMC Med.
2019;17(1):163. https://doi.org/10.1186/s12916-019-1403-9
Dunlop WCN, Mason N, Kenworthy J, Benefits AkehurstRL. Chal-
lenges and potential strategies of open source health economic mod-
els. Pharmacoeconomics. 2017;35:125-128. https://doi.org/10.1007/
s40273-016-0479-8

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Handels RLH, Green C, Gustavsson A,
et al. Cost-effectiveness models for Alzheimer’s disease and
related dementias: IPECAD modeling workshop
cross-comparison challenge. Alzheimer’s Dement. 2022;1-21.
https://doi.org/10.1002/alz.12811

85U80|7 SUOWWIOD 3AIa. 3|qeoljdde 8Ly Aq peusenob aJe sajone O ‘88N 4O SajnJ 10} Arlq1T8UlUQ /]I UO (SUOIPUOD-PUe-SWB}W0D A 1M *Ale.q 1 [BUI|UO//:SANY) SUORIPUOD Pue SWie | 841 89S *[2202/TT/TT] uo A%iqiauluo A8|IMm ‘8L Ad TT8ZT Z[e/200T 0T/10p/wod A8 |1m Arelq 1 puljuo'S[euno -z e//sdny woij papeojumoq ‘0 ‘6.25255T


https://doi.org/10.1016/S0140-6736
https://doi.org/10.1016/j.jval.2014.03.1721
https://doi.org/10.2337/dc07-9919
https://doi.org/10.2337/dc07-9919
https://doi.org/10.1016/j.jval.2013.01.002
https://doi.org/10.1016/j.jval.2020.04.1832
https://doi.org/10.1016/j.jval.2016.10.016
https://doi.org/10.1177/0272989x20924007
https://doi.org/10.1177/0272989x20924007
https://doi.org/10.1016/j.jval.2018.02.002
https://doi.org/10.2147/COPD.S142378
https://doi.org/10.1016/j.jalz.2019.05.004
https://doi.org/10.1016/j.jalz.2019.05.004
https://doi.org/10.3233/JAD-191055
https://doi.org/10.3233/JAD-191055
https://doi.org/10.2174/1567205015666180119092427
https://www.lse.ac.uk/cpec/assets/documents/EconomicmodellingAD.pdf
https://www.lse.ac.uk/cpec/assets/documents/EconomicmodellingAD.pdf
https://doi.org/10.1007/s10198-018-1001-3
https://doi.org/10.1111/jgs.15043
https://doi.org/10.1111/jgs.15043
https://doi.org/10.1016/j.trci.2018.01.001
https://doi.org/10.1016/j.trci.2018.01.001
https://doi.org/10.1093/geronb/gbx147
https://doi.org/10.1093/geronb/gbx147
https://doi.org/10.1007/s10654-022-00878-1
https://doi.org/10.1007/s10654-022-00878-1
https://doi.org/10.1186/s13195-020-00737-9
https://doi.org/10.1186/s13195-020-00737-9
https://doi.org/10.1159/000265553
https://doi.org/10.1159/000265553
https://doi.org/10.1093/brain/awv029
https://doi.org/10.1016/j.jalz.2017.10.003
https://doi.org/10.1016/j.jalz.2017.10.003
https://doi.org/10.1093/geronb/gbs077
https://doi.org/10.1093/geronb/gbs077
https://doi.org/10.3233/JAD-210060
https://doi.org/10.1186/s12916-019-1403-9
https://doi.org/10.1007/s40273-016-0479-8
https://doi.org/10.1007/s40273-016-0479-8
https://doi.org/10.1002/alz.12811

	Cost-effectiveness models for Alzheimer’s disease and related dementias: IPECAD modeling workshop cross-comparison challenge
	Abstract
	1 | BACKGROUND
	2 | METHODS
	3 | RESULTS
	3.1 | Model characteristics and outcomes
	3.2 | Cross-model variation
	3.3 | Interpretation of variation in disease progression in the control group
	3.4 | Interpretation of variation in the impact of treatment on disease progression

	4 | DISCUSSION
	4.1 | Strengths and limitations
	4.2 | Implications

	5 | CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICTS OF INTEREST
	REFERENCES
	SUPPORTING INFORMATION


