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Mt Hood 2026

The Mt Hood Diabetes Challenge Network 2026 Challenges aimed to enhance transparency, comparability, and
methodological innovation in diabetes & health economic simulation modelling.

The challenges included a comorbidity challenge, which integrated conditions such as dementia to examine their
impact on outcomes like quality-adjusted life years, and a synthetic data challenge developed with the REDDIE
project. Finally, a pre-symptomatic screening challenge in type 1 diabetes evaluated the long-term clinical and
economic value of early detection strategies, reflecting increasing policy interest in prevention and early
intervention.

The Mt Hood 2026 conference also accepted abstracts and organised sessions on a wide range of topics related to
diabetes and health economic simulation modelling.

The meeting also featured a discussion on Al and diabetes simulation modelling, with a theme inspired by the 1968
film 2001: A Space Odyssey.
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Venue Guide

Please note: Friday's short course and the main conference are at different venues.

Friday 2 October

Pre-conference Short Course

Aula Magna “A. Lepschy”

Department of Information Engineering
University of Padova

Via Giovanni Gradenigo 6/B, Padova

Finding the Aula Magna
Enter the university complex through the gate on Via Giovanni Gradenigo, shown in the photograph below.

Follow the road straight through the gate and into the university complex. Continue past the large building in the
foreground. The Aula Magna is in the building behind it (a small part of this building can be seen in the distance in
the photograph).

Once inside the building, go up the first flight of stairs on the right; the entrance to the Aula Magna is on the right.

Entrance from Via Giovanni Gradenigo. Continue straight through the gate and follow the road to the building behind the one in the
foreground.
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Saturday 3 & Sunday 4 October

Mt Hood Diabetes Challenge Conference

Palazzo della Salute
Via San Francesco 90, Padova

The entrance is directly from Via San Francesco, through the dark-framed glass doors shown in the photograph
below.

The entrance is now marked “Palazzo della Salute”. Please note that the Google Street View image shown here
was taken before the current signage was installed.
Once inside, follow the conference signs to:

Sala Elettra — main conference and plenary sessions

Sala Argo — parallel sessions

Main entrance to Palazzo della Salute, Via San Francesco 90.
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Welcome to Mt Hood 2026

Welcome to the Mt Hood Challenge Conference 2026, being held in Padua, Italy, from 2-4 October 2026. The
meeting brings together an international community of health economists, simulation modellers, clinicians, policy
analysts and public-health researchers with a shared interest in the use of modelling to inform health policy and
decision-making.

The Mt Hood Diabetes Challenge Network has a long tradition of scientific meetings designed to advance health
economic simulation modelling in diabetes and its complications. Central to these meetings are the Mt Hood
Challenges, in which modelling groups independently apply their models to common scenarios and then compare
results. This provides a practical way of exploring differences in model structure, assumptions and predictions,
while promoting transparency, comparability and methodological innovation.

Mt Hood 2026 builds on this tradition while broadening the scope of the network. Alongside diabetes, the
programme considers modelling across related chronic diseases and, importantly, comorbidity and multimorbidity.
This is reflected in the 2026 challenges, including work incorporating dementia into diabetes models, a synthetic
data challenge developed in collaboration with REDDIE, and work examining pre-symptomatic screening in type 1
diabetes.

The conference will also showcase new research through submitted oral presentations covering health economic
and simulation modelling methods and applications. A new pre-conference short course, Economic Evaluation and
Simulation Modelling in Diabetes, will be held on Friday 2 October, providing an introduction to analysing costs,
quality of life and survival data and to building diabetes simulation models.

We are particularly pleased to hold the 2026 meeting in Padua, home to one of the world's oldest universities and
within easy reach of Venice. The scientific programme will be complemented by opportunities to meet colleagues
informally, including the conference dinner at the historic Caffé Pedrocchi.

We hope that the combination of model challenges, new research, methodological discussion and collaboration will
make Mt Hood 2026 a stimulating and enjoyable meeting - and continue the network’s tradition of improving how
simulation models are developed, compared and used to inform health-care decisions.

Page 5




Acknowledgements

With thanks to our University of Padua colleagues: Enrico Longato, Erica Tavazzi, Sara Poletto, Sergio Gaiotti and
Matteo Latino for their support in organising and hosting the 2026 conference.

The meeting also benefited from collaboration with REDDIE (Real-World Evidence for Decisions in Diabetes) and
the International PharmacoEconomic Collaboration on Alzheimer's Disease (IPECAD).

__,-.-.a-‘." '_-‘___.-"'"'r "'q. -

Mt Hood
Diabetes Challenge

Original conference artwork generated with OpenAl image-generation tools.

Page 6




Participants

Name Organisation

Amanda Adler

Abdul Jabbar Omar Alsaleh

James Altunkaya
Jay Bae

Naga Chevala

Kah Suan Chong
Philip Clarke
Yanrong Du
Ahmad Fasseeh
Logan Fenimore
Francesca Fiorentino
Volker Foos

Eskild Fredslund
Sergio Gaiotti

John Giardina
Anoukh van Giessen
Oliver Guenther
Jens Gundgaard
Ron Handels

Maria Hanini
Souhayel Hedfi
Hanni Hille

Qi Huang

Betina Hgjgaard
Attila Imre

Mizuha Kobayashi
Line Kongstad
Neda Laiteerapong
Mark Lamotte
Matteo Latino

Siu Him Lau
Donghyun (David) Lee
Fleur Levrat-Guillen
Jing Li

Xinyu Li

Enrico Longato

Aymeric Mahieu
Maja Marcus

Luis Martins
Philip McEwan
Dora Mezei

Mark Moses
Mariia Murasheva

University of Oxford

Sanofi

Oxford

Eli Lilly and Company

Scientific Writer

National Cheng Kung University
University of Melbourne / Oxford

The Chinese University of Hong Kong
Alexandria University Faculty of Pharmacy
Volo Health

IQVIA

Health Economics and Outcomes Research Ltd
Steno Diabetes Center Aarhus - Aarhus University Hospital
University of Padova

Massachusetts General Hospital

Twente University

Sanofi

Novo Nordisk A/S

Maastricht University

Imperial Business School

School of Public Health - University of Queensland
GECKO Institute, Heilbronn University
Peking University People's Hospital

Steno Diabetes Center Copenhagen
Semmelweis University

Sanofi

Associated Professor

The University of Chicago

Th(is)2Modeling

University of Padua

The Chinese University of Hong Kong
EVERSANA

Abbott

University of Michigan, Ann Arbor
University of Oxford

Department of Surgical, Oncological, and Gastroenterological
Sciences - University of Padova

Sanofi

Heidelberg Institute of Global Health, Heidelberg University
Consultant This 2 Modeling

Health Economics and Outcomes Research Ltd

Syreon Research Institute

Abbott Diabetes Care

CHEPI, Imperial College Business School and CERGAS, SDA
Bocconi School of Management

Page 7




Name Organisation

Baldzs Nagy

Sharon Nicholls
Simone Parisotto
Luke Paterson

Sara Poletto
Mafalda Ramos

Geraint Roberts
Gabriel Rogers
Wendelin Schramm
Baiju Shah

Harry J. Smolen
Mubarak Ayodeji Sulola
Elise Chia-Hui Tan

Erica Tavazzi
Joshua Weinstein
Michael Willis
Aaron Winn

Erin Wong
Miaoging Yang
Wen Ye

Xueting Yu
Xiantong Zou

Semmelweis University, Center for Health Technology
Assessment

Health Economics & Outcomes Research Ltd
IQVIA

Nuffield Department of Primary Care Health Sciences, University
of Oxford

Universita degli Studi di Padova

Co-founder & Director Senior Health Economic Specialist This 2
Modeling

Health Economic and Outcomes Research Ltd.
University of Manchester

GECKO Institute, Heilbronn University
University of Toronto

Medical Decision Modeling Inc.

Universitats Heidelberg

Department of Health Service and Administration, College of
Public Health, China Medical University (Taiwan)

University of Padova

Insulet Corporation

The Swedish Institute for Health Economics
University of lllinois Chicago

EVERSANA

University of Leeds

University of Michigan

Medical Decision Modeling Inc.

Peking University People's Hospital

Page 8




Pre-conference Short Course

Economic Evaluation and Simulation Modelling in Diabetes
Friday 2 October 2026 | 9:30am-4:30pm

Aula Magna "A. Lepschy", Department of Information Engineering, University of Padua
Via Gradenigo 6/B, Padua

Please note: this is NOT the main conference venue at Palazzo della Salute.

Presenters: Professor Philip Clarke (University of Oxford / University of Melbourne) & Associate Professor Aaron
Winn (University of lllinois Chicago)

Lunch will be provided at a local restaurant.

Time Session

9:30-9:35 Welcome & introductions

9:35-10:30 Session 1 - Overview

10:30-11:00 Break

11:00-12:00 Session 2 - Regression modelling of cost

12:00-12:30 Session 3, Part 1 - Survival analysis: KM & life table methods
12:30-13:30 Lunch

13:30-14:00 Session 3, Part 2 - Survival analysis: parametric methods
14:00-15:00 Session 4 - Building diabetes models

15:00-15:30 Break

15:30-16:30 Session 5 - Health Economics in practice

Session 1 - Overview
Framing the cost-effectiveness problem in diabetes, and the kinds of data and evidence that feed it.

Session 2 - Regression modelling of cost
Modelling cost and quality-of-life data using regression methods.

Session 3 - Survival analysis (Parts 1 & 2)
Estimating and extrapolating survival, from Kaplan-Meier and life tables through to parametric methods.

Session 4 - Building diabetes models
What it takes to build an event-based simulation model, illustrated with the UKPDS Outcomes Model.

Session 5 - Health Economics in practice

An open, discussion-led session applying the day's methods to real examples - content shaped by participant
interest.
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Main Conference Programme

Palazzo della Salute, Via S. Francesco 90, Padua
Plenary sessions: Sala Elettra | Parallel sessions: Sala Elettra & Sala Argo
3-4 October 2026

Venue entrance: use the glass doors marked “Palazzo della Salute” at Via S. Francesco 90 (not the adjacent
Medicine Museum, MusMe).

Abstract presentation timing

Please keep strictly to the allocated time so that parallel sessions remain synchronised. Sessions with four
abstracts: 15 minutes per abstract (12 minutes presentation + 3 minutes questions), with the remaining session
time for introductions and changeover. Sessions with three abstracts: up to 20 minutes per abstract (approximately
15 minutes presentation + 5 minutes questions/changeover). Session chairs will give a warning as time approaches
and will stop presentations that run over.
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Saturday 3 October 2026

Day 1

Time Session

09:00

09:15

10:45

11:15

11:15

12:30

Welcome & Overview | Sala Elettra
Chair: Philip Clarke / Enrico Longato
Opening remarks - Mt Hood Network & Padua 2026.

Challenge 1 - Reference Simulation Update | Sala Elettra
Chair: James Altunkaya
Updated reference case results across participating models.

Coffee Break | Sala Elettra
Refreshments provided.

Abstract Session A (Parallel) - Diabetes & Its Complications | Sala Elettra
Chair: Erica Tavazzi

1. Luke Paterson - Decomposing treatment effects for T2D models (Oxford)

2. Harry Smolen - Validation of Treatment Transition Model against real-world
studies (MDM)

3. Xinyu Li - Integrating secular trends into diabetes health economic modelling
(Oxford)

4. Wen Ye - Performance of the T1D Outcomes Model in a U.S. cohort
(Michigan)

Abstract Session B (Parallel) - Applied Health Economics | Sala Argo
Chair: Sara Poletto

1. Ron Handels - IPECAD open-source model & cross-comparison workshop
(Maastricht)

2. Maja-Emilia Marcus - Fasting blood glucose trajectories across age and time in
13 low- and middle-income countries and the United States (Heidelberg)

3. Hanni Hille - Cost-effectiveness of combination therapies in T2D nephropathy
(Heilbronn)

4. Volker Foos - Verifying a C++ microsimulation model using double
programming (HEOR Ltd)

Lunch | Sala Elettra
Refreshments provided.
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Saturday 3 October 2026
Day 1 - Afternoon

Time Session

13:00 Challenge 2 - Comorbidity & Multimorbidity: Mild Cognitive Impairment &
Dementia in Diabetes | Sala Elettra
Chair: Michael Willis
Challenge analysis and model comparison: James Lathe
Presenting models include ECHO-T2DM, UKPDS-OM2, Medical Decision
Modeling / TTM, Th(is)2Modeling / MRCDM, Michigan and DOMUS.

14:15 Abstract Session C (Parallel) - Diabetes & Its Complications Il | Sala Elettra
Chair: Sergio Gaiotti
1. Yanrong Du - CKD risk model in Chinese T2D patients on RASi (CUHK)
2. Xinyu Li - Healthy participant effect in diabetes trials: SMRs over 44 years in
UKPDS (Oxford)
3. Philip Clarke - Excess healthcare costs of T2D in Australia using linked
administrative data (Oxford/Melbourne)
4. Anoukh van Giessen - Including workforce into HTA: illustration on the
MICADO model (Twente)

14:15 Abstract Session D (Parallel) - Cost-Effectiveness and Diabetes | Sala Argo
Chair: Kah Suan Chong
1. Mark Lamotte - At what age should obesity be treated? A MRCDM modelling
exercise (Th(is)2Modeling)
2. James Altunkaya - Multi-model inference: model averaging for structural
uncertainty (Oxford)
3. Kah Suan Chong - Development and calibration of a health economic
microsimulation model for Taiwanese patients with type 2 diabetes (National
Cheng Kung University)

15:15 Refreshments | Sala Elettra

15:45 Health Economic Modelling in the Age of Al | Sala Elettra
Chair: Phil McEwan
Invited session on emerging applications of artificial intelligence in health
economic modelling, including VAL-HE 10000.

16:45 Second Mt Hood Transparency Prize | Sala Elettra
Chair and award presentation: Harry J. Smolen
Awarded to Katalina Chan, Kare Hansen, Sergey Muratov, Shoghag Khoudigian
and Mark Lamotte for their paper:
Smart connected insulin dose monitoring technologies versus standard of care: a
Canadian cost-effectiveness analysis

17:00 Mt Hood Network Business Meeting | Sala Elettra
Chair: Philip Clarke
Mt Hood Network business and future meetings.

19:00 (TBC) Conference Dinner - Caffé Pedrocchi
Conference dinner at the historic Caffée Pedrocchi; included in conference
registration.
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Sunday 4 October 2026

Day 2 - Morning

Time Session

09:15

10:15
10:45

10:45

11:45

12:30

Plenary - Clinical Perspectives on the Economics of Diabetes | Sala Elettra
Chair: Elise Chia-Hui Tan

Keynote: Neda Laiteerapong, Professor of Medicine, University of Chicago

A clinical perspective on the economics of diabetes: what are the key questions
for the 2030s and beyond?

Panel includes Amanda Adler.

Refreshments | Sala Elettra

Abstract Session E (Parallel) - Health Services, Outcomes & Policy /
Complications | Sala Elettra

Chair: Luke Paterson

1. Elise Chia-Hui Tan - Transition probabilities & cost per prediabetes remission,
Taiwan (China Medical University)

2. Qi Huang - Dynamic ML model to identify treatment responders in T2D (Peking
University)

3. Maja-Emilia Marcus - Trajectories in diabetes care: longitudinal cohort from
China, England, South Africa and USA

Abstract Session F (Parallel) - Quantitative Methods & Theoretical Developments
| Sala Argo

Chair: Mafalda Ramos

1. Abdul Jabbar Omar Alsaleh - Quantifying the value of delaying T1D
progression: a new cost-effectiveness model for capturing value of delayed onset
(Sanofi)

2. John Giardina - Estimating representative incidence and mortality rates for
multimorbidity models from cross-sectional prevalence data (Massachusetts
General Hospital)

3. Souhayel Hedfi - Modelling the impact of adherence variability on the cost-
effectiveness analysis of an eHealth-enhanced chronic care model (University of
Queensland)

Challenge 4 - Presymptomatic Screening in Type 1 Diabetes | Sala Elettra
Chair: Abdul Jabbar Omar Alsaleh

Assess the long-term clinical and economic value of early-stage type 1 diabetes
screening.

Participating models: IHE-ASM and Th(is)2Modeling / MRCDM,; developed with
RTI/IHE.

Lunch | Sala Elettra
Refreshments provided.
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Sunday 4 October 2026
Day 2 - Afternoon

Time Session

13:15 Organised REDDIE Session - Synthetic Data for Diabetes Simulation | Sala
Elettra
Chair: Amanda Adler
Invited session: applications in trial, registry and risk-equation replication.
Presenters: Gabriel Rogers; James Lathe; Sara Poletto (Manchester / Oxford /
Padua).

13:15 Late-Breaking Abstract Session (Parallel) | Sala Argo
Chair: Xinyu Li
1. David Nathanson - Cost-effectiveness of iSCGM in T2D using insulin in
Sweden: a national real-world evidence perspective (Abbott/Sophiahemmet)*
2. Aymeric Mahieu - Autoantibody screening model for T1D, celiac disease and
hypothyroidism (Sanofi/IHE)
3. Jay Bae - Do existing CV risk equations work in the incretin era? UKPDS OM2,
BRAVO, RTI/CDC in SURPASS/REWIND (Lilly)
* Registration to be confirmed.

14:15 Challenge 3 - Synthetic Data Challenge | Sala Elettra
Chair: Gabrielle Rodgers
Participating models include Michigan, Canadian Diabetes Policy Model, Medical
Decision Modeling / TTM, ECHO-T2DM, UKPDS-OM2, Abbott / DEDUCE,
MICADO and the Cardiff T2D model.

15:15 Short Film - 2041: A Health Economics Odyssey | Sala Elettra
Introduced by Philip Clarke & Xinyu Li
A Mt Hood closing film exploring the future of health economics, simulation
modelling and Al.

15:30 Farewell Coffee | Sala Elettra
Refreshments provided.

Programme note: Session allocations and room assignments remain subject to final confirmation. TBC indicates a
remaining programme gap.
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Abstracts

The following abstracts are reproduced in full because the authors submitted them for publication in the conference
programme.

IPECAD: Overview of Its Health-Economic Open Source Model and Workshop
on Model Cross-Comparison

Ron Handelst.2, Linus Jonsson?, Bengt Winblad?, Anders Wimo?2, Anders Skoldunger?, Will Herring?.3
1 Maastricht University, Maastricht, Netherlands. 2 Karolinska Institutet, Stockholm, Sweden. 3 RTI Health Solutions, Durham, NC, USA.

Introduction: The International Pharmaco-Economic Collaboration on Alzheimer’s Disease (IPECAD) commits to
advancing transparency and credibility of health-economic models via the development of open-source models and
organisation of a series of workshops on model cross-comparison exercises. We aim to 1) provide an overview of
the development and validation of the IPECAD open-source model framewaork for assessing the health-economic
impact of amyloid-targeting treatment in Alzheimer's disease and 2) provide an overview of workshops for model
cross comparison of various health-economic models in the field of Alzheimer's disease.

Methods: An open-source cohort state-transition model (IPECAD v2) was developed by replicating an established
reference model and validating its implementation. The framework was used to cross-validate published models
assessing lecanemab and to evaluate uncertainty related to treatment efficacy measures, disease progression,
residual treatment effect, and stopping rules. For the latest model cross-comparison study, nine independent
modelling groups participated in a workshop-based cross-comparison exercise using a standardised hypothetical
scenario of mild cognitive impairment due to AD and synthetic treatment-effect estimates.

Results: The open-source model is continuously developed and has 2 main versions with several applications. In
the latest development, results were highly sensitive to assumptions regarding residual treatment effect, stopping
rules, and efficacy outcome selection. A total of 5 workshops have been held, with two cross-comparison and 3
discussion meetings. From the latest cross-comparison workshop challenge, predicted QALY gains and
incremental non-treatment costs ranged, and variation was primarily driven by differences in treatment-effect
implementation, outcome measures, and extrapolation methods.

Discussion: Substantial variability exists across AD cost-effectiveness models despite similar evidence inputs.
Open-source modelling, systematic cross-validation, standardised reporting, and rigorous sensitivity analyses can
enhance transparency and decision making while reducing uncertainty in HTA evaluations of emerging AD
therapies.

Topicls: Applied health economics
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Quantifying the Value of Delaying T1D Progression: A New Cost-Effectiveness
Model for Capturing Value of Delayed Onset

Abdul Jabbar Omar Alsaleh?, Oliver Guenther?, Hector Toro-Diaz3, Aymeric Mahieu?, Shujun Li3, Helen Mitchell4,
Mike McKenna?, Charlie Nicholls4

1 Sanofi, Milan, Italy. 2 Sanofi, Paris, France. 3 Thermo Fisher Scientific, Waltham, Massachusetts, USA. 4 Sanofi, Reading, UK. 5 Health
Outcomes Solutions Ltd, London, UK.

Objectives: Advances in the treatment of type 1 diabetes (T1D) include early intervention with disease-modifying
therapies (DMTSs) like teplizumab an anti-CD3 antibody and the first approved DMT to delay progression from stage
2 T1D to stage 3 (clinical diabetes). The existing cost-effectiveness models (e.g. CORE, Sheffield) focus on
disease management for individuals diagnosed with stage 3 T1D rather than the preceding stages. This study
presents a de novo T1D model to evaluate the clinical and economic impact of delaying progression of stage 2 T1D
to clinical diabetes.

Methods: Markov cohort model with a cycle length of 6 months and three health states (stage 2, stage 3 T1D, and
death) was developed in Microsoft Excel® to estimate lifetime clinical and cost outcomes of DMTSs. Individuals
enter the model at stage 2, may transition to stage 3 or death, directly or after a period in stage 3. Time to stage 3
onset was modelled using treatment-specific time-to-event functions fitted to Kaplan-Meier curves using clinical trial
data. Excess mortality was applied for individuals with stage 3 T1D. Long-term consequences of T1D were
captured in an aggregated manner using average clinical and cost outcomes derived from published data.

Results: Model was populated using data from the placebo arm of the TN-10 study and estimated lifetime clinical
outcomes. The projected undiscounted and discounted life expectancy was 66.98 and 26.24 years, respectively
(Stage 2: 3.29 years, Stage 3: 22.95 years). The total discounted quality-adjusted life years (QALYS) were
estimated to be 15.76.

Conclusions: This novel T1D model captures full patient journey and provides a robust framework for evaluating
DMTs by quantifying the value of delaying clinical onset. It directly translates months of delay into measurable
gains in life years and QALYs, offering a practical tool for assessing the cost-effectiveness of early intervention in
T1D.

Topicls: Quantitative Methods and Theoretical Developments
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Development of an Autoantibody Screening Model for Type 1 Diabetes, Celiac
Disease, and Hypothyroidism

Aymeric Mahieu!, Adam Fridhammar?, Kristian Nilsson2, Hedda Carlsson?, Abdul Jabbar Omar Alsaleh3, Kristian
Mikkelsen4, Finn Kristensen®, Flemming Pocioté, Sofie Persson?

1 Sanofi, Paris, France. 2 IHE-The Swedish Institute for Health Economics, Lund, Sweden. 3 Sanofi, Milan, Italy. 4 Sanofi, Stockholm,
Sweden. ¢ DiaUnion, Hvidovre, Denmark. 6 Steno Diabetes Center, Copenhagen, Denmark.

Objective: Type 1 diabetes (T1D), celiac disease (CD), and hypothyroidism are chronic autoimmune diseases.
They have a common genetic background and can occur during childhood. Combined screening for these
conditions is efficient, as a single blood sample can be used to test for disease-specific autoantibodies
simultaneously, which enables early detection and can improve clinical outcomes. The treatments which delay the
onset of T1D is currently under development, before implementation, establishing the cost-effectiveness of
screening is essential. Decision-analytic modelling offers a structured approach to assess the potential value of
screening and informing decision makers. Thus, we developed a cost-effectiveness model for screening children
for T1D, CD, and hypothyroidism.

Methods: A Markov model was developed for simulating children from early childhood through adulthood. The
mode was constructed to include both short- and long-term consequences and disease milestones of T1D, CD, and
hypothyroidism. For T1D, the model was linked to the Institute of Health Economics (IHE) Diabetes Cohort Model
for T1D to simulate long-term complications and effects of screening on glycated haemoglobin level and disease
onset. Movement between health states across all modules was governed by yearly transition probabilities.

Results: The IHE autoantibody screening model for T1D, CD, and hypothyroidism comprised 28 health states
across three disease modules (T1D: 14; CD: 6; hypothyroidism: 8). The costs for screening, follow-up, treatment,
complications, and production losses were included, enabling a societal perspective or the cost-effectiveness
analysis. Health outcomes were expressed in life years and quality-adjusted life years. The model evaluated
disease-specific and combined screening strategies, generating incremental cost-effectiveness ratios for
comparison.

Conclusions: This model enables the evaluation of cost-effective screening strategies for T1D, CD, and
hypothyroidism in children, supporting informed decisions on timing, frequency, and which autoimmune diseases to
screen for Future work will apply setting-specific data to assess different screening programmes.

Topicls: Applied health economics
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Participating Modelling Groups

The descriptions below are based on the modelling-group registration forms submitted for Mt Hood 2026. They provide brief
background on the participating groups and models.

Abbott | DEDUCE

International

Diabetes economic microsimulation model used for long-term clinical and cost-effectiveness analyses; the group has also
applied it to Swedish National Diabetes Register data.

Mt Hood 2026: Synthetic Data.

Canadian Diabetes Policy Model (CDPM)

Canada - University of Western Ontario / University of Toronto

Microsimulation using contemporary Canadian population data, following biomarkers, complications, comorbidities, mortality,
healthcare costs and quality of life in monthly cycles.

Mt Hood 2026: Reference Simulation; Synthetic Data.

Chinese Diabetes Outcome Model (CDOM)

Hong Kong / China

Diabetes outcomes model developed for Chinese populations to project long-term complications, survival and health-economic
outcomes.

Mt Hood 2026: Reference Simulation.

ECHO-T2DM

Sweden - IHE

Stochastic patient-level T2D microsimulation with parallel complication states and selectable risk engines, projecting long-term
clinical and economic outcomes.

Mt Hood 2026: Reference Simulation; Dementia; Synthetic Data.

EDENT1FI Model

EU - Sanofi on behalf of the EDENT1FI consortium

Screening and cost-effectiveness model combining a decision-tree screening module with a Markov model of progression from
presymptomatic to clinical T1D.

Mt Hood 2026: Presymptomatic T1D Screening.

IHE Diabetes Cohort Model (IHE-DCM)

Sweden - IHE

Annual-cycle cohort diabetes model with multiple complication states and risk engines, used to project long-term clinical
outcomes, QALYs and costs.

Mt Hood 2026: Reference Simulation.

IHE Autoantibody Screening Model (IHE-ASM)

Sweden - IHE

Markov cohort model evaluating childhood screening for T1D, coeliac disease and autoimmune thyroid disease; linked to IHE-
DCM-T1 for long-term T1D outcomes.

Mt Hood 2026: Presymptomatic T1D Screening.

Insulet | EVERSANA - SCOTT2

USA / Canada

Patient-level T2D model integrating established diabetes risk engines and designed to evaluate treatment pathways and
diabetes technologies.

Mt Hood 2026: Reference Simulation.

Medical Decision Modeling /| Treatment Transitions Model (TTM)

USA

Diabetes simulation model designed to evaluate long-term clinical and economic consequences of alternative treatment
pathways and transitions.

Mt Hood 2026: Reference Simulation; Dementia; Synthetic Data.
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MICADO

Netherlands - RIVM / University of Groningen / University of Twente

Population-level Markov-type multistate model linking risk factors to diabetes and major microvascular and macrovascular
complications, life expectancy, QALYs and costs.

Mt Hood 2026: Reference Simulation; Synthetic Data.

Michigan Diabetes Modelling Group

USA - University of Michigan

Diabetes simulation modelling group projecting long-term complications, survival and economic outcomes.
Mt Hood 2026: Dementia; Synthetic Data.

Syreon Metabolic Model

Hungary / Egypt - Syreon Research Institute / Syreon Middle East

Cardiometabolic model extending diabetes modelling from obesity and prediabetes through T2D, cardiovascular risk,
complications, treatment and prevention.

Mt Hood 2026: Reference Simulation; Synthetic Data.

Th(is)>Modeling - Metabo-Reno-Cardiovascular Disease Model (MRCDM)

Belgium / global

Agent-based C++ model for diabetes, obesity, cardiovascular and chronic kidney disease, modelling changing risk factors and
a broad range of complications.

Mt Hood 2026: Reference Simulation; Dementia; Presymptomatic T1D Screening.

UKPDS Outcomes Model 2 (UKPDS-OM2)

United Kingdom - University of Oxford

Patient-level T2D simulation based on long-term UKPDS follow-up, predicting complications, mortality, life expectancy, quality-
adjusted life expectancy and costs.

Mt Hood 2026: Reference Simulation; Dementia; Synthetic Data.
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Participating Models and Challenge Participation

Mt Hood Diabetes Challenge 2026 - Padua

Model / group Country | region 1. Reference 2. Dementia 3. Synthetic 4. T1D screening
1 Abbott / DEDUCE International Yes
Canadian Diabetes
2 Policy Model Canada Yes Yes
Chinese Diabetes .
3 Outcome Model (CDOM) Hong Kong / China Yes
4 ECHO-T2DM Sweden Yes Yes Yes
5 IHE-DCM / IHE-ASM* Sweden Yes Yes*
Insulet / EVERSANA -
6 SCOTT?2 USA / Canada Yes
7 IQVIA International Yes
Medical Decision
8 Modeling / TTM USA Yes Yes Yes
Michigan Diabetes
9 Modelling Group USA Yes Yes
10 Syreon Metabolic Model Hungary / Egypt Yes Yes
Th(is)2Modeling / .
11 MRCDM Belgium / global Yes Yes Yes
UKPDS Outcomes Model . .
12 2 (UKPDS-OM?) United Kingdom Yes Yes Yes
13 MICADO Netherlands Yes Yes
14 EDENT1FI Model European Union Yes
Diabetes Outcomes
15 Model for the U.S. USA Yes
(DOMUS)
Cardiff Type 2 Diabetes . .
16 Model United Kingdom Yes

* [HE: Challenge 4 uses IHE-ASM; the Reference Simulation entry refers to IHE-DCM. The table reflects final known participation and later challenge submissions, not only initial
registrations.
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Challenge Instructions

The following instructions are reproduced verbatim from the final challenge documents circulated for Mt Hood 2026,
preserving the original wording, tables, references and pagination for future reference.

Challenge 1 - Reference Simulation Update
Original challenge instructions - reproduced verbatim
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Mount Hood 2026 - Reference
Simulations
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Mt Hood Reference Simulation

Modelling groups are asked to run reference simulations for representative male and
female patients with baseline characteristics specified in each Mt Hood Reference case
population, This will enable model simulations to be compared across time —and will
dermonstrate the effect of model upgrades for those that have previously submitted
type 2-diabetes reference case results. Latest submitted values will be used to update
the Mount Hood Diabetes Metwork model registry available at:

hitps:/fwww. mthooddiabeteschallenge. com/fregistry.

Mew for 2026: The reference simulation differs from previous years in now offering two
additional baseline populations for which to complete the reference simulation
challenge. it is hoped that modelling groups with Facility to complete simulations for
mare than one model baseling population will submit results for each individual
population simulated in separate results files. The type 2 diabetes population modelled
within pricr reference simulations is captured in Mode| population A, and the
submission of results for this population should be prioritized if time is limited, to
maintain comparability of reference model results across time.

In addition, two further model baseline populations are specified. Model population B
captures a population without type 1 or type 2 diabetes at baseline, but with obesity or
prediabetes. [t is intended simulations for this population use utility values comman to

the type 2 diabetes population, rather than type 1-specific wtility values listed in Table 2.
Model population € captures a population with type -1 diabetes previously specified in
the 2022 Reference simulation, provided by An-Duy-Tran on behalf of the COSMO-T1D
maodelling group. Specific type 1 diabetes utility values are provided for this population
simulation, and it is requested modelling groups submitting results for this population
do not use type 2 diabetes utility values, even where type 1 utility values are missing, to
maintain comparability across model results.
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Model inputs for Challenge = Reference Simulation

Patient Baseline Characteristics

vz 20Aug2026

To allow for consistent comparisons across all models, baseline patient characteristics
for the simulated population should follow the values listed in Table 1. Any other
baseline patient characteristics which your model requires to rum effectively can be
sourced from publicly available literature. Please document any additional assumed
parameters and their sources in “Baseline Characteristics” tab in the accompanying

Excel spreadsheat

Table 1: Patient Baseline Characteristics

Model Population

A

Type 2 diabetes®

Non-T2D (Obesity
J/ Prediabetes)®

Patient
Chargeterstics

Current age
(years)

fden Waomen

Men Wamen

Duration of
diabetes |years)

Current/former
smoker

Ethnicity

HbAlc. %

FPG. mmolfL

Systalic Blood
Pressure, mmHg

Diastolic Blood
Pressure, mmHg

Tﬂta.ui f.hnlé-sterui,
mmalf|

HOL Chalesteral,
mmalfl
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LDL Cholesteral,
rrirmalf|

Triglycerides,
mmel/L

BMI (kg/m?)

Albumin:
creatinine ratio
(mg/gl

Micro or macro
albuminuria
[albuminuria >50)

Atrial fibrillation

aGFR
(milfmin/1.73 m2)

WEC [x10"9/1)

Heart rate [bpm)

Haemoglobin

(/dl)

Prigr history of
macrovascular
disease

Prior history of
fricravascular
disease

Sources:

*ADVANCE —Action in Diabetes and Vascular Disease: patient recruitment and

characteristics of the study population at baseline

"The Diabetes Prevention Program: Bazeline characteristics of the randomized cohort

A Patient-Level Model to Estimate Lifetime Health Qutcomies of Patients With Type 1

Diabetes
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Utility Values

The reference simulation uses the health wtility values reported in Table 2 below. Two
sets of distinct health utility values are available. The first set of utilities for Model
populations A and B are based on values from the 2012 Mt Hood Cuality of life
Challenge, with newly added health utility values for prediabetes and normal glucose
tolerance (MGT) health states. The second set of utilities for Model population C are
based on values provided by An-Ouy-Tran on behalf of the COSMO-T10 group far the
2022 Mt Hood reference simulation, The utility sets are distinct and should not be mixed
[even where values are missing), to maintain comparability across model submissions.
For all utility parameters, it will be adequate to wse point estimates rather than making

If your model requires parameterisation of additional utility welghts for health states
not listed, please set these to rero where possible, and failing this = utilise and
document the value and source for the additicnal utility parameterisation as a last
resort. Please document your sources and assumptions in the “Utility values” tab in the
actompanying Excel spreadsheet.

Restating the above for further clarity = this challenge requires participants to only apply
disutility values for complication events described in the instructions wherever possible,
If this is not possible and your model requires you to apply additional disutilities for

certain health states [e.g. a raised BMI health state which is independent of BMI's effect
on complication events) - please report the additional disutility value used.

Please keep baseline utilities constant across all ages. Do not allow baseline utilities to
change as participants age unless this feature is absolutely essential for the functioning
of your model, If your model requines this feature for adequate functioning — please
repart the utility changes applied from baseline in the Excel sheet,

Please ensure to avoid confusion with utility/disutility terminology in loading the models
and in reporting results, The "Utility/Disutility Values” column in Table 1 reports a
positive "utility” value anly For initial baseline states, these being Normoglycaemia, Pre-
T2D, or diabetes without complications. Where patients can move between ghycaemic
states within a model, glycaemic utilities can be substituted for a corresponding
disutility value (for example, a disutility of-0.040 to move from Narmoglycaemia [0.904]
to Prediabetes [0.860]). The remaining items in the table are all disutilities and are
imcremental (and applied additively where possible if multiple events ocour in a given
madel cycle or year, i.e. the total utility decrement is the sum of disutlity values of
events occurring in a given cycle, see below),

Based on the 2018 Mt. Hood challenge conference call on September 5, 2013, two
suggestions were made for the GQuality of Life challenge, including:
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1} The additive quality-of-life (Jol) model is recommended when populating the
health utility values into the simulation medel. As shown in Table 2 below, if a subject
has experienced two different complications belonging to two different categories of
disease [e.g., stroke [in the category of cerebrovascular disease] and myocardial
infarction [in the category of coronary heart disease]), the health utility value will be
reduced by 0.219 which is the sum of individual decrement for these two complications
[i.e., 0.164+0.055). However, if a subject has experienced two or mare complications
within the same category of disease |e.g., myocardial infarction [in the category of
coronary heart disease] and congestive heart failure [in the category of coronary heart
disease]), the health utility value will be reduced by 0.108 (the decrement for heart
failure) which is the largest decrement of these two complications. If the additive Qol
madel is not feasible in your model, please document your assumptions how the health
utility values are populated in your model.

Z} The wtility decrement and its 95% confidence interval for renal transplant was
assumed to be half of those for hemodialysis.

Impaortant Note

This reference simulation differs from prior type 2 diabetes reference challenges in
newly offering utilities for prediabetes and normoglycamia, and therefore the possibility
to assess the quality of life impact of incerporating ghycaemic reversion. To maintain
comparability with prior challenge results, it is therefore important to show the impact
of this change by providing two sets of results for Model population B if your model
incorporates this possibility for glycaemic reversion (for example wou have a mulkti-state
madel incorporating distinct ghycaemic health states for NGT, prediabetes and Type 2
diabetes), One set of results should incorporate these additional glycaemic utility values,
whilst the other submission sheuld incorperate enly a single glycaemic for type 2
diabetes = and thus not capturing the possibility for glycaemic reversion, as common
with prior reference challenges.

For clarity, we therefore request two (labelled) sets of results for Model population B if
your model is capable of incorporating glycaemic reversion!

1} Wodel results using all glycaemic wtility walues listed for distinct health states of
Normoglycamia, Prediabetes, and type 2 diabetes without complications,

2] Model results setting all ghycaemic utilities (e.g. prediabetes and NGT) to a single
common utility value with type 2 diabetes of 0.785 {95%CI1 0.681-0.889) to maintain
comparability with previous years' reference simulations,
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If your model does not incorporate the possibility for glycaemic reversion, the results
will be the same and therefore it is only necessary to submit one set of results for Model
population B,

If your model can incorporate reversion, but analyst time only allows submission one set
of results, please note this in your submission whilst prioritising scenario 2 1o makntain
compatibility of results with historic reference submissions.

Do direct any guestions on implementation to james.altunkaya@ndph.ox.ac.uk.,
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Taksde 2. Utility vadui-s by catepories of dissasis/complications

v HAupOlG

Muedel populations & + B Medel population C
. Utility valse For use in M, Hood Gol NGT/Prediabstes Typs I Diabibis * Typee 1 Diabirtes @
wategary challenge Uity Dimstility | Lower | Upper | Utility/Diswtility | Lower | Upper
Valwes SE% 0l 95N O | Valees %O | 550
o=z
Normoglycaemia 0900 " . 0a18™
Basilre wRiligy I 1
0]
value Prediskstes [ i 0.8La*
" Diabetes without complications 0.785 [oe=1 omes |osoo- 0220 |p&3o”
. Whwar hypaghtera evert 0014 0,004 | -0.004
iz taksolc " Mizjor hypoghycemia ceent 0.047 [po1z [ omz [-omoz | 0008 | -0.000
disoed | | | | |
e Msjor hyperglyoembc event Ty 01167 | 0026
Comorbickty | Eacess BMI [each uret abave 25 kg/m') 0,006 [-0.008 | oooa |-0u00S [-0009 |-0001
| Catarmer 0016 [-o031 [ -ooon
Retmopathy 1 derate non-proliferative Eackground ' | 0.027 [-0:088 | -0.00%
(0 00066 | -Buaa
diabetic retinopathy
| Moderate macular edema 0,040 [ -0.066 | -0.004 ' '
[ Vision-threatering disbelic retinogathy LT [ 009 [ Rl ] [ [
| Sare vision o 0,074 [-0.174 [-mo2s [ [
B
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r
Prateinuria YTy 0091 [-0005
) 0137 | SBOS3T 0077¢ | 0opae
Renal transplant 082 ¢ g lerir
Hephropathy
Hismigdiakysis 0, L4 0274 | D054 D0azv 4.1ZR% | N036"
] Pensonaal dialyss [0, 20 -0.342 | 0. Dz
" Pergheral vasodar dnease 0061 0090 | 0082
" Neurapathy | cpas Tooa11 [ oos7 |33 Tozea [wgaFz
Meuropathy
Activee wioer 8170 0207 |-0133 |-D.12% D226 | 0023
" Argutation evin .380 N TTRECEV I EETE 025 | 0009
| : . I
ool £ 0,184 o222 | oans | Ecnit ol e
diiidie
Myocardial infarction 0,055 067 | <0042
h
:f’;’;‘:"" SN ischeric heart desase 0.080 0126 | D054 |-0i81” 0331° | 0081
1
Meast fadure 0,108 0169 |-0048 [-0.0%58° 0.101" |-0015"
EY | Percutacets reviiculirizatian | w0025 0051 | +0a01
Pracedusi [ Coronary revasodariration 0079 0718 | +0.060
Sourzes: * Uhility walues from Beaudet et 3l 2014, except those otherwise highlighted. ® Leal et al. 2023 ¢ The utiity decrement and its 95%
confiderse intareal for renal Iransplan wis dsismed 10 be the kall of Theae for haemedialyiia, © Uity values from Peasgood ot al 2016 based
on [60-50-11, except those otherise highlighted. * 5ol g1 al 7010 based on EQ-50-51. * Hart et al 2003 based on EQ-50-3L. Aol et 3i 2010
haeed on 150, * Coffey ot al 2002 based on OWE-SA
Abbreviatians: Ol wality of [He: 1, confidence imerval; BMI, Bady mass indes
g
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Reference Simulation - Instructions

Step 1: Run a simulation using the patient baseline risk factors from Table 1 held
constant over a 40-year period, separately for males and for females

This sirmulation should match boath the 2018 Mt Hood challenge and the reference case
simulations which are on the Mt Hood website:

Ensure CUALYS are not discounted for this challenge.

Extract the results and enter input values in a transparent manner in the accompanying
Excel workbook in tab labelled “Time paths & Qutcomes” (modify the workbook to fit
your autcomes if necessary, but please try to preserve the basic structure}. Do not
forget to include traces of risk factor time paths for input values of all risk factors
utilised by the model; event rates (or counts) of all major health states predicted by the
model (e.g. MI; stroke; renal failure, etc.), and life-expectancy.

For micrasimulation madels, please ensure that the number of replications is sufficient
to generate stable results. Report how many replications were used.

Step 2: Reference simulation of commaon treatment effects, holding risk factors
constant

Re-run the 40-year simulation with each of the four individual interventions separately,
and then all interventions combined, separately for males and females, These
interventions represent a permanent reduction bo ongoing risk factor trajectories, and
are to be applied immediately after baseline. Intervention effects should be simulated in
all post-baseline cycles, with baseline values remaining unchanged,

Please simulate each of:

()] 0.5%-point reduction in HbALc;

i 10mm Hg reduction in Systolic Blood Pressure;

(i) 0.5 mmiolfl (19,33 mg/dl) reduction in LDL Cholesteral

(i) 1-unit reduction in BM6I (kg/'ma2)

iv) All 4 of the interventions above applied in combination simultaneously

Extract the results and add to the accompanying Excel workboak (in tab labelled "Time
paths & Outcomes”. Report cutcomes and inputs in a transparent manner. Do not
forget to include traces (numerical preferable, failing this curves] for input values of all
model utilised risk factors; cumulative rates (or counts) of all major health states in the
model le.g. MI; stroke; renal failure, etc.) and life expectancy.
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Step 3: Estimate incremental QALYs holding risk factors constant, separately for males
and females

Using the "Utility/disutility” values in Table 2 run the baseline simulation and estimate
expected QWALYs over 40 years, assuming that decrements apply to the year of the of the
event and are similarly applied to each subsequent year. However, if temporary
events/states such as hypoglycaemia are modelled, it is likely that these decrements
only apply to the year of the event. If so, please document this.

Rumn each of the four interventions listed In 5tep 2 to estimate the expected (ALYs and
caloulate the incremental QALY: compared to the baseline (control]. Extract the results
and add to the accompanying Excel workbook (in tab labelled “Time paths &
Qutcomes”),

Be sure to report incremental QALYs so that a negative value indicates worse QALYs (not
imverting to account for a positive value indicating more disutility)

Step 4: Reference simulation of commen treatment effects over 40 years, when risk-
factor time-paths are NOT held constant

The simulations in step 1-3 does not capture the drift that can ocour in many risk factors
over time eg. the gradual increase in HbAlc. To understand what impact change in risk

factors may have on incremental benefits the second component of this challenge Is to

redo the four simulations cutlined in step 2 wsing the actual risk factor time paths or
assumptions regularly used in your model. Please assume that treatment effects to be

assumed still represent permanent vertical displacements from the trajectories without
intervention time-paths,

As an example, consider the blood pressure treatment simulation — the treatmeant will
permanently reduce SBP 10 mm Hg below the projected trajectory of SPB without
treatment. Similarly, please allow all risk factors that are normally projected in your
maodel to vary. 5o, when simulating the blood pressure lowering intervention allow
Hbale, LDL, BMI and other risk factors to follow the time-path predicted by your model
without any treatment effect.
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Time-path without treatment _
e

Tirne-path with treatment

he] 1%
T plw Dblafion Judyim yhdin|

Extract the results and add to the accompanying Excel workbook (in tab labelled "Time
paths & Dutcomes”. Report outcomes and inputs in a transparent manner. Do not
forget to include traces [numerical or curves) for input values of all the above risk
factors; cumulative rates {or counts) of all major health states in the model (e.g. MI;
stroke: renal failure, ete.), QALYs and life expactancy.

Submission:

Prior to the meeting, please submit individual Excel spreadsheets for each modelled
population ("MH Padua Reference Simulation_POPULATION _GROUPY) ta Mount Hood
at: mthood2016@egmail.com by 18 September 2026, Please replace POPULATION with
the population modelled, and GROUP with your modelling group name before
submission, and note in the emall text any requisite information about the results files
submitted (for example whether you are submitting two sets of results for Maodel
Papulation B — and which file is which). Please direct any outstanding questions

regarding the challenge instructions to james.altunkaya@ndph.ox.ac.uk.
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Challenge 2 - Diabetes, Aging, and Dementia
Original challenge instructions - reproduced verbatim
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Mount Hood 2026 Diabetes, Aging, and Dementia Challenge: Challenge
Instructions (Version 1.6; 31 July 2026)

1INTRODUCTION

Background

Dementia is increasingly recognised as an important comarbidity in people with type 2 diabetes. Older adults
with type 2 diabeles are at increased risk of cognitive decline and dementia, and the presence of dementia
may substantially influence survival, quality of life, healihcane ulillisation, and diabates managemeant.
Consequenty, dementia has the potential o affect both the occurrencs and consequances of dabetes-related
complications and is becoming increasingly relevant when evaluating the long-term clinical and ecanomic
consagquences of diabetes.

Recent methodological developments, including the publication of diabetes-specific dementia risk equations,
arg making expliclt modelling of dementia wilthin diabetes simulalion models increasingly leasible. The
recantly deveblopad Diabetes Outcomes BModel for the U_S. (DOMUS) includes published diabetes-spedfic risk
eqguations for dementia (Winn el al.. 2025). Mher groups, including those devalaping future varsions of tha
UEPDS Quicomas Model, are also working loward incorporaling dementia ouboomes,

Despite thesa advanceas, most currently available diabatas simulation modeds do not explicitly represent
dementia. This challenge therelomn Seeks o understand both how padicipating modets currently capiure the
consequences of dementia and how diabetes simulation models may incorporate explicit diabetes-specific
demantia oulcomas.

Many of the clinical and economic consequences of dementia develop over decades and cannat be directly
observed within available clinical studies. Decision-anatylic models therefore play a central role in
synthasising available evidence and projecting long-termn clinical and economic oulcomes to infarm healthcane
decision-making, Previous work has similardy emphasized that the prolonged natural history of cognitive
impairment necessitates long-term modelling, as many of the benefits, harmmas, and costs associated with
dementia occur wall bayond the duration of available chnical studies (Handals ol al., 2025).

The Mount Hood Diabetes Challenge Mebaork brings together developers and users of diabeles simulation
madels to address common dedsion problems using indepandantly developed models. By syslematically
comparning model predictions, assumptions, and meliods, the Mosnt Hood Network facilitates methodological
learning and continuous model improvement, with the wilimate goal of strangtiening the credibility of model-
based evidence for healthcare decision-making.

Challenge alm

The aim of this challenge is to characlerse current approaches to dementia representation within diabeles
simulation madels and to compane the implications of those representations for projected long-term survival,
quality-adjusied survival, diabetes-related outcomes, and costs. More broadly, the challenge seeks 1o identity
opporunities for methodological leaming and future model development through systemalic comparison of
independently daveloped diabates simulation models. Costng is intenticnally simple and uses common UK
inputs to suppon comparison rather than a full cost-efectiveness analysis.

2 CHALLENGE OVERVIEW

» Decision Problem: This challenge asks diabetes modelling groups 1o simulate two populations with type
2 diabetes: (1) an incldent (at-risk) cohort free of dementia al baseline (Funs 1 and 2), and (2) a prevalent
cohort aged 80 years with and withow! dementia al baseline (Run 2), Results will be used for cross-rmodel
learning, not ranking models,

# Target populaticns: Adults with type 2 diabeles
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o Imcident [at-risk) cohort (Runs 1-2): Adulls with type 2 diabetes who are free of dementia at
baselme and are followed 1o estimate the occurrenca and consequences of incident demantia.

2 Prevalent cohort (Run 3): Adulls aged 80 years with type 2 diabetes, represented by eight profiles:
the fowr prior-stroke-by-prevalent-dementia combinations in Table 3, run onca for men and once for
WM.

= Dementia definition: The preferred outcome is all-cause dementia. If your model represents a different
dementia concept, use the closest available state or evant and documeant the mapping {see Table 4).

= Simulation runs: Bun 1 (incident at-risk reference cohor), Run 2 {the same cohor with the dementia
ulifity decrement and dementia cane cost sed 1o 0, il feasible), and Run 3 (prevalent age-B0 cohor). Run
ench simudation separately for men and wmen.

« Time horizon: Simulate all runs for 40 years or until death, whichaver cccurs first. Regort end-of-
simulatan cumulative tolals. Label these as lifatime tolaks only when no simulated individuals remain alive
al year 40; otheraise label them as 40-year cumulative totals and report the proportion still alive.

o  Outcomes: End-of-simulation survival, ife-years, demantia-free life-years, years lived with dementia,
L s, nu,lm' diabetes complications and haalth siales, cumokaltng mpﬁm‘lm cosis, cumulatiee
dementia costs, and total costs, together with dementia incidence and prevalence where modelled,

3 CHALLENGE INSTRUCTIONS

Participants should implement the chalengs specfications described in this secton using their own
independently developed diabeles simulation models. Unless otherwise specified, participants should
implemant the challenge as closely as possible while preserving their modeal's established struchere and
mathods, Where exact implementation is nel feasible, the modefs standard appraach should be retained and
amny material deviations documented in the repoding workbook.

Step 1. Load the model with baseline papulation characteristics

Implement the incident and prevalent cohorts separately for men and women using the baseline population
characteristics specified below, If your model requires additional basaling Inpuls beyond those specilied lor
gither cohort, use your usual default values and document the values and sources in the reporing workbook.
Incident {at-risk) cohort (Runa 1 and 2): Populate the model using the common type 2 diabetes referenca-
case population specified in Table 1. All individuals should be free of dementia a1 basaling.

Table 1. Baseline characteristics for the incident (at-risk) cohort (Runs 1 and 2)

Characteristic Man Wamen
Cument age 66 B
Duraticn of diababes 8 yaars B years
Curent or lamer smoker Mo Mo
Ethnicity Whitte White
HeAle T.5% T.5%
Sysiciic bipod prossura 145 mmHg 145 mmiHg
Diastolic blood pressure 0 mmHg B0 mmHg
Tola! chodastarsl | 5.2 mmallL 5.2 mmallL
HOL cholestancd 1.3 mmolL 1.3 mmaliL
LDL cholesterol 3.0 mmaoll 3.0 mmabiL
Triglycendes | 2.0 mmoll 2.0 memabil.
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Characteristic Men Women
B 28 kgim? 28 kgim?
Urinary albumin-lo-crealining tatio (uACR} 14.2 mgig 14.2 mglg
Periphiral vasculsr disease Mo Mo

Urine albumin concenlrabion 250 mgiL Mo Mo

Atreal Rrillation Mo Mo

#GFR 7O mLimin 173 m® | 70 mlimint1 73 m?
White Bilood eall count 7 % 1091 7w 104

Hearl rate 78 bpm 78 bpm
Haamesglobin 14 gL 14 gidl

Prior matrovascubar dissase Mo Mo

Pricst microvascular drosarse Ho Mo

Mote; Lso the Tabie ¥ biesaing vineies a5 speciied for ihe common analysis. I a mods mgones adodanal npies, use e

Mo 5 SEAMTAE VRLIEE S JOCUNTET Lam i Ane AeoTireg Workhook

Prevalent cohorl (Run 3): First sat the fixed age-80 diabetes characteristics in Table 2. Then, within each sex,
sirmulate the four pror-stroke-by-prevalent-gameantia combinations in Table 3. This gives four profibes for men
and four for women (elght profiles in total). The profiles may be simulated separately or in one batch,
Prevalen! dementia means dementia s presaent at baseline; a history flag may be wused only as a proxy whean

a current dementia slate cannot be initialised, and the mapging must be documented.

Table 2. Fixed baseline characteristics for the prevalent age-80 cohort (Run 3)

Profile variable Valuss Instruction
Current age B yaars Use age B0 for &l Run 3 profiles,

Run iha for Tabla 3 profiles separately for man and waman,
Sex Mg i yecein giving asght profiles in total
Diisbatas proke Table 1 values except age mm%@mmum:um.mi-mm
Fror sircka Mo f Yes Creabs profibes wilh and wilhoul prior sinoks,
Prevident damantia at Mo Yes Cumand dementia at baseling. M unavailable, usea the closas]
baseline history/stale prosy and dooument &,
Smaoking status Mo !mmﬂmhmm.

FEana-priie 108, FILn 3 TOIaiNS Tatee 1 WAGH [14.2 mgig) and eGERA (10 ML 74 m), CSRD ncdence may ikt be
Iow ar 2ev0 in Sovme madels and shauld be infaprated & fight of asch models renal-progression approach,

Apply all four combinations below once for men and onca for women. Sax is therefora a stratifier, mot another

column o vary ingide thiz four-row table.

Table 3. Prior-stroke-by-dementiia combinaticns within each sex for Run 3

Pravalent
Profile within aach sex | Prior stroke demantia at Purposs
baseline
Mesher cordition Mo Mo Age-BD comparatar with neither condition present.
Prior stroke only i,r“ Mo mmmm@urmmmm
1
, ] Shows the confibution of prevalen demaentia
Prevalent demeniia only :hl-a- s
| Wil piod Sk,
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Fravalent
Profile within each sex | Prior stroke dementia at Purposo
basaling
. ] Shows the combingd implcations. of prior stroks
Balh conditions iag s and peevalent demeansa.

Step 2. Specify dementia representation

For the purposes of this challenge, prevalent dementia refers o individuals who have dementia at baseline.
a model does nol feprésant prevalen! dementa as a separate hoalth state, parbcipants should use e Closes]

available representation and document the representation used and how it was mapped to the challenge

definition.

Table 4, Dementia represantation instructions

Instruction

Incidan (al-risk) cohorl (Runs 1
and Z)

Lise no demenlia at baseling. Repon incadenl dementia cuning folcw-up I the madal
Caf Genaraie i

Fun 2 dementia-buden
COTEDEralos

Use tha same cohor and the same dementia incidence, progression, mortality,
diabeies-managemaen] effects, and complication patheays as Run 1. Sof only the
damentia ublity decnaman and damaenlia care cost 1o 0. Retain all dabale
complication cosls. This & a Strucharal burdan comparator, not 8 chnical inlenmasnbon

Praferred dementa outcome

All=tause dementia, f available,

Acceplable allarmathes

Alzheimer's disanss, vascular demenlia, genans cognitiva impaiment, of dementia

Prenvaiant cohort (Run 3)

sereitrity stales may be used il those are the moedelled conoapts,

Lise the age-80 profiles with pricr stroke and curmant prevalent demantia at baseling
vadied a8 shown in Tabia 3. W curent dementa cannol ba inibalzed, ua he closas

hissoryistate praxy and document whal the proxy captures and what i omits,

Step 3. Configure the simulation runs

Configure the simulation runs specified in Table 5 separately for mean and women, Mo diabetes or dementia
iMervention arm is included in this challenge; Run 2 is a streclural dementia-burdan comparsator, not an

infervenion.

Run 2 showld be completed only if the modal can sel the dementia utility decrement and dementia care cost 1o
0 without changing dinical dementia effects, diabates complications, or diabetes comgplication costs.

Table § specifies the three simulation nuns 1o be completed, including the target cohort, baseline dementia

stalus, dementia representation during follow-up, and the purpose of each run.

Table & Simulation runs

Dementia at

Dermentia during Tollow-up

Plrpogs

bassling

i Incigand (al-risk) | Mo demanlia at
oahad Biazaling

3 Encidend (at-risk] | Mo dementia at
cahar basaling

Lis& thie modals wusial incadant
gamanha nsk, damantia ublity
dicrement, and downsiream
CONSOQUTCES.

Liga the same cliresal dameniia
reprasantation as Fum 1. Set iha
dementia ullity decrement and
demantia care cost 1o 0; retain all
clinical effects and diabalas
complicaion coshs.

Comemon typa 2 diabaiss
refprence case with inciden
direntia modplled.

Comparaior isolating the
gpacifead Jamanta ulilty
docrement and demaentia cane
cost while holding clnical
pafways and diabetos
cormplicalon costs fixed.
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Cahamn

Demenlis &t
Dasaling

Bamoniia during Tollow-up

PUrpssa

3 Pravalant cobort

Mo of yes. varied Use the models usual dementia, F"'"'m‘:::ﬁ“ ‘?ﬁr:;bf:jﬂ
wilhin @nch Sax and | stroke-history, marality, ulility, and FWP; m:.-“::mn ¥ +
prior-stroke stratum. | dlabates-interaction assumpilions. W' e e togathes

Step 4. Load general simulation parameters

Apply the general simulation parameters specified in Table 6. Where exact mplemeantation s nol possible,
redain the model's standard implementation and document any material deviations in the reporting workbook.

Tabe 6. General simulation paramalers

Topic instruction
Simulate all mms for 40 years or until daadh, whichover occurs firsl, Repor end-of-simulation
Tirme horizon iolaks as lifetime only i no indhviduals remain alive al year 40; othersise report 40-year
cumulative lolas and the propartion shill albe.
Had ke spessifing bassing rigk fachors constant avar e sirmulation. Age and moadelled events
Risk tachor paths
P may change noemally
i X Annyal state traces, idp-years, QALY'S, and costs should be undiscounted, The chalenge is
riing dascriplive and doss nol requast an ICER
Uiz each models slandand demensa incidence equalicn, prograssicn assumplions, motality
Demantia equations afincts, and diabates interactions, This challenge does not specify a common dementin-risk
aqution
Far microsimulalion models, use encugh replicaions o stable mean resulls. Repor the number
Raplications of siffulated indhiduals of replications, random-sead pobcy. and whlhar SoMMan fEndom
numbers ware used across pained runs.
Darviations Document all departures from the specified inputs or scanarios in the reporting workbook,
UK MHES and publicly funded social care. Exclude patieni-paid care, unpaid care, productivity
Cont parspaciiae and manatised quality-oi-life losses.
Ciosl prica year and Reporl pounds: steding (£] in 2024525 prcas, This 8 the labes! putlished NHS Natonal Cost
CLIMEnCy Coollection year available whon Version 1.8 was prepaned
Lise tha commaon walses in Table 10, Apply asch complication ool cnce, in the cyche of first
Cosli I coourmence, Apply the dementia cast for eeery person-year lived with dementia in Buns 1 and 3.
"2 In Run £, sel only the damenlia care £0af 100 and relan &l disbates complcation cosis. Do not
add other complication folow.up cosls,

Step 5. Load health utility and cost parameters; calculate QALYs and costs

Usge the diabetes utility valwes and utility decrements in Table §, based on Beaudel et al, (2014}, where
feasible. Point estimates are sufficient, second-order uncertainty is nol required. Report all QALY's

undiscouniod,

Tabla 7. Health utility specifications

Hem

Instruction

Chabetes ulility walues and ity

| Usa the eommoen vabies shawn in Table B, based on Beawdet o al. (2014), whana
| teasibla. If tha moded cannol use tham drectly, retain the models usual approach and

i | document the dgflerence,
||
I -
o o Llsa the common ganeral dementia ulilty decrement of =0.235. Il the model canmal
e y | apoply il direclly, map the dosedt inbernal rnepresentation and document the mapping.
| 2 -
Basekne ublity | Keep baseling ulility constam across sges when the model permits. Il age-speciiic

| baseling utlity s unavoldable, repoet the Implemantabion claary,
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Hem Instruction
SEMIDIRO Ceien 1y Mﬂ:ﬂ Emwmm X sihen mudbple complcetions T8 wihn
tha same calrgony, Documen] any allematve approach,
Combining demanta utikty Apply the demantia ulilty decrement addilively with disbetes complication decraments
cecreeng tor the common challenga analysis. Document any unavoklable altemative.
Tivikog For incidant dementia. begin e dementia utility effect in the cyck of anset. For
| prevalent dementia in Run 3, apply it from bassline.
Run 2 dementa-tusten ofiscn e taamagmoet e, et cbtes Somplafns 18 Ak s Fo 1
oy The Run 2 dementia care cost seting & specified in Table 10.
Table B. Diabetes wiility values and utility decrements (Beaudet et al., 2014)
Disease category Complication/state m OF: Wy
Basakng Diabates withoul complications 0.785
#cute metabolic disordar Minoe hypoghycasmia awani 0014
Acute metabolic diserder Majoe Pypogtycaemia even -0.047
Comarbidity Excess BMI: each unit above 25 kyim2 -0.006
Retinopathy Cataract -0.mE
Retinapalby Maderate non-predferative dabalic retinapathy -0.040
Retinapathy Maderate macular sedearsa -0.040
Retinapalfy Vision-Ihneatersng disbetic rebropaty -0.070
Retinopathy Severs vision loss 0.074
Mephropalhy Proteiruria -0.048
Mephrapatky Ranal transplant -0.082
Mephiopatky Haemackalysis 0164
Mephropathy Parioraal dialyss 0204
Meurcpathy Peripharal vascular dissase -0.061
Meurcpathy Neurepathy -0.084
Meurcpathy Active ulker 0470
Meurcoathy Arnputalion event -0.280
Cersbrovascular dissase Shroke -0.164
Covonary haart disease Myocardial infarction -0.055
Covonary haar disease Ischaemic hearl disease -0.090
Coronary heart dissase Heart faiure 0,108

Sovrce: Beawded of ! (2074). Table § spocifes the common diabeles nforence -case inputs. The general demeandia uhiy
cocremman iy Tabde § e e andy Soahonad Somman wlildy it oy fhis chalenge

The only new cormmon utility input introduced for this challenge is one general dementia utility decrement of
=(1,235. Thig is the moderate diagnosed-dementia utility decrement used in a recent UK health-economic
model (Shore et al,, 2023), selected as a pragmatic single value between its mild (-0.125) and savera
(-0.305) values, Models do not need separate MCI or dementia-severity wlility rows for the commaon challenge

analysis.
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Table 9. Dementia utility decrement reporting table

Uity Mem Use in ihis challenge Value used Source Application notes
Mo addisional
: dermanta Chabange ks thes dababes baseling and
Mo dementia Basaline/compasics stata wlility assumplion comphication LAiites.
decramant
Shoes ot al Apply addithealy whis demaentia
is precant: from baseling in
Gareral demeantia Apiply whila damentia ks -0 735 (2023}, modarate prevalent profiles and from the
uliligy decrameant [presant in the moded iﬂ{l‘mﬁﬂ cyein of orat for incident
damaniia.
S the demantia utility
Fun 2 dementia wtility decrement b 0 in Run Z; keap
decremant setling G . Lanaanga asitng ﬂmmmm

Cast specifications

Lige the common cost inpuls below for the challenge analysis, Values are rounded 1o the nearest £100 to
avoid false precision. The diabetes-event values are UK excess hospital costs uprated 1o 2024/25; the
dementia value is an annual UK NHS plus publicly funded social-care estimate. These delibarately simple

inpuls are intended for cross-model comparnson.

Table 10. Common UK cosl inputs

Complication/state

Challengs cost (£, 2024725

Source and derivathon

Myacaral infarction

5,500

Onca, al irsl occisTenca

Kang of al, (2022) 4,913 in
S0, uprabed wih
HHSCIH

Ischasmic stroke

BE00

Cnce, al first oocwrenco

Keng et al, (2022 £7,170 in
014920, vprated wish
NHSCH

Heart tailune

10000

Onice, al irsl oocurencs

Keng et al. (2022): £8,319 in
FOVI20, irated with
MNHSCH

End-siage renal dsanss
{renal tallura)

Once, al irsl occuimence

Heng ot al, (2022 £20,554
in 20187230, upraled with
NHSCI

Lower-limb ampulation

21.500

Cnce, al first oooETence

Kang et al. (2022); £17 887
in 2019720, uprated with
MNHSCI

Sevens vision loss

5,300

Onca, a irsl occisrence

Alva e al. (2015) Mindness
proxy; Uk valipe comeried lo
FATHME prices and upraded
wilhi HHSCII

Cremaniia

16400 per parson-year

Each yaar livad wilh
dementia in Runs 1 and 3;
s o £0 i Bun 2

Daerivesd B Carmall Farrar
[2024) NHS and pubicly
fundad social-care iotals:
uprabed (o F02425 with
MHSCI

Minte; NHELH = NHS Cost infatan Ingex. 1he 201520 (Mabeles COmpICAton coss wars muliphed Oy 1 20065, 1he dementia

o wirs derved from £7. 1 bifion NME healthcore plus £8.4 Billipn puaiWcdy funded socisd care for 982,000 people in 2024, then

uipriied by fhe provisions 202025 MHSCY of 4.02%. For sevoerp wision bss, biindness i one ope s used as Mo closes!
avinimhle LW prosy: ie Alva 6l 8d. Dimdness praxy, conveviad o E4.247 in 201718 prced. wias muitipled by 124804

For the Run 2 dementia-bunden comparator, calculate AQALY = QALY Run 1 - QALY Run 2 and ACosl =
botal cost Run 1 = total cost Run 2, A negative ACALY and positive ACost are expected because Run 1
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includes the dementia utility decrement and dementia care cost. Clinical outcomes and diabetes complication
costs should be unchanged. Report the signed differences separately and do not calculate an ICER because
Run 2 is not an mtervention, For Run 3 pained compansons, calculale outcorme with pravalent dementia minus
the otherwise identical outcome without prevalent dementia,

Step 6. Run the simulations

Run the simulations specified in Slep 3 using the assumplions and parameter values described im Steps 4
and 5. Perfarm all feastble simulation runs separately for men and women. For microsimulation models, use
sufficient replications to produce stable mean results. If one or more runs cannot be completed, perform all
feasibbe uns and decwment the limitation in the reporting workbaook.

Step 7. Extract model results and populate the reporting workbook

Muodify the warkbook as necessary o accommadate model-spacific cutpuls while presarving the requested
culcome definitions and overall workbook struciure,

Table 11. Reparting werkbook contents

Workbook area What to inchuds
Baseling charscieislics Specifind reference values ples any adddional model-required inputs, with values and
| sources,
Utility walues and wiity | Dinbetes ullity values used, the general dementia utiity decrement, source, value type,
ecremants kning, And combinaton .

Enput nsk-Factor tire paths, demsanlia incidencapravalenca, surdeal, Hfﬂﬂﬂl'ﬁ-. CrALYs,
r'rl.:lj-e;u' haalEh-stale races or oownts, and I:I,lTH.I|ﬂ|ﬂ'H cosls.

Hun'l:nrul' muhudtﬂhmdu.ﬂ:ﬂrqﬂ-lum mnd-nm-u.u-:lpdiqr l.u-u-ul'n:l'rmm
Mnmﬂm Erﬂﬂﬂimm

Time paths and oulcomeas

Srnulation seltngs

D Bons: Mﬁmm1mmmm wmmnm B"I-I:I1hlBIIH-Bl,|I'dII'IB4:t|'Dl1

ol inpact 1 krown

Comiman oosts wiad, svenlistabs rmppr'rg.. cumulatve mm:ir.:um cosls, demantia
casts, and 1otal cosis.

Piease report end-of-simulation cumulative outcomes separately for each run and sex. Label them as lifetime
tatals only if no individuals remain alive at year 40; ctherwise label them as 40-year cumulabive folals and
regort the propoarion still alive, Also report supponting checkpoints at 10, 20, and 40 years for Runs 1 and 2
and at 5, 10, and 20 years for Run 3, together with annual state traces where requested. If an culpul is
unavailable, leave it blank and briefly explain why. Ciosts should be cumulative, undiscounted, and reported
per starting individual in 2024725 pounds sterling,

Table 12. Required outputs

Cost values and outputs

Cutput Ragquired? Hotes
. - | Raport specsied basaling risk faciors owver lime, aven

Input risk-facior tima paths Yes when they am hald consiant

Arnual race, prefarably as propomions of (he slarting
biive and dasd by year Yo e

Report no dementia, demantia, and death, Severity-stabe
Dhaamaaindtia pireraba nog by yaar Y, if modalad Fagorting i cotlorsl,
Cumulatre incident doemanba s, if modabed | For runs starting withow! doementia.

l.lam par siarting inddhvidual ai mmdamlaum with
Li¥npanny T SUPPOMing Checkpoind values.
Dresrrientifi=frise life-ydars s, il modaled | Maan e alive without dementia
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Required?  Moles

Yaars baad with dermenka ¥e, if modelad kagn bme alive with demanda,
OBLYs Yos Undessounbad lodal al #e and of simulalion, with
supporting checkpoint viaslues.
s QALY Fun 1 = QALY Run 2 &l the end of Ssmulabon.
e, if Foun & The vaiue should ba negative whan the demanba wilty
Flun 1 minus Run 2 QALYS feasibie decrement lowars (ALY, clinical culcomes should be
urchanged.
Report rates, counts, or cumulative incidence for usual
Magor duabeles comphcalicns and haaith Vs, s dighetes model culcomas. such as M, sirgke, hean
stabes i wradeble msluna, renal {ailune, ampulation, severs vison kss, and
ather majar haaith stabas.
Stale whalher eveni outputs represent first evenis, total
Evant definilions L EENES, pROplE Bvar experiencing an event. of prevaban
CasaE,
Far the presalent cohan, repor evenls per person-year
Burvival-adjusied complications Il feasible alive or anather surival-adjusiod measune b belp
nterpret compatirg morality.
' Apply Table 10 cosls ance i fret gccumances; repo the
Cumulalive complicaion costs Yos todal and, where feasibie, the breakdown by complcation.
Yes, if demena | Apply £18,400 for each person-yaar lived with dementia in
Cumuisiive dementin costs madelied Runs 1 and 3. Sef the dementia care cost io £0 in Run 2.
End-pd-simidaticn cumulative complication costs plus
Rela coEm i cumulalive dementia costs, per stanting indridisal,
Usa pabal codd Run 1 = 1o cost Run 2 af 1 end of
Yos, if Fun 2 semilation. The value should be positive and should
Run 1 minus Run 2 total cosls teasible reflect dementia care costs only, diabates complicaton

cosis should be unchangod.

Step 8. Document moded |mp|1:m|_-nl:._|r.|nn

Alongside the numerical resulls, please provide a short implementation note covering the items below. A

concise response is sufficient.

Table 13, Model implemantation documentation

Documentation reqguesied

Demantia regresantation

Whathar the model intludes dementsa, whal type of demeanta |8 regresanied, and how
this was mapped io tha challonge definition,

Incidan] dementia risk

The data scurce, aqualion, vanabdes, and transition assumplions used o generate
incidant deamamia. Il demenia incdence & nol modelad, stale 1.

Hirw the age-80 factoral cohort was implemantad, including the mapping used for pror

Provadent cohort (Run 3) stroke and prevalenl dementia a1 baselng.

Mortality Whether the model's standard implementation assumes dementia afects modakty
|:||r|:-|:|:|3' ru;h'icﬂyhrnt.l;hmmiy nrﬂl:ll:ln]

Utilities Tbruld?nn'ru-m:&uliﬂy Wvﬂ.m:usnd.ﬂmrmummw tarning, a-l'ldhw
they wida combinid with diabsales complicabion dechamants.

Diabelos i ‘Whather dementa aflecls diababes reptment, adharence. complicabions.

ek L hypoghycasmia, or alher diabebes oulcomes in the model.
Diowibia i Whalhed demantss can occuf aar slroke oF othar vascular Evanls and how doubls

counting betessen dementa, siroke. and cognitive impatment is avoided,
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[ltn Documentation requested

Dherviahons : Any deviabions trom these insinucbons and e reason for tham.
i How each model evenlistabe wis mapped lo Tabla 10, how pantial cycles wehe handled,
Costs | confirmation that only the demantia cane cost was sel b 0 in Run 2, and any ceviations
i tram the comman cosi method.
Renal progression and | How eGFR and wACR progress over time and how ESKD is genarated {for
ESKD | example, risk eguations, renal-siate transitions, or another method).

Step 9. Prepang the headling inter pretation summary

Prowvide a headline inerpretation of approximately 300-450 words in total, organised under the three prompls
below, Focus on end-of-gimulation cumulative culcomes., State whether these ane lifetime totals or 40-year
curmulative totals, Use intermediate checkpoints only to explain when or why the final differences amerge.
Repaort signed Run 1 minus Run 2 differences and paired Run 3 differences. Do not calculate an ICER
bacause tha challenge contains no interventicn comparison.

1. Run 1 headling results: What are the end-ol-simulation iodals for [fe-vears, cumulative demantia
incidance, years lived with dementia, QALYs, cumulative dementia costs, cumulative complication costs,
and total costs? Identify the principal model mechanisms driving these resulls,

2. Run 2 dementia-burden comparison: What are the end-of-simulation Run 1 minus Run 2 diferences
im QALY's and total costsT Conflem thal swrvival, dementia incidence, diabetes complications, and diabetes
complication cosis are unchanged, and explain any unexpected differance,

3. Run 3 headline results: Al the end of the simulation, how does prevalent demantia change lfe-years,
QALY's, cumulative dementia costs, cumulative complication costs, and total costs relative 1o no prevalent
dementia within the same sex and pricr-stroke stratum? Highlight malerial differences by sex or pricr-
stroke status.

4 RESULTS SUBMISSION

Piease submit the completed results workbook, implementation note, and brief inlerpratation to the challenge
organisecs using the address and deadling in the participant invitabon email. If one o more ns cannod ba
implemented, submit the feasible results and document the limitation. The goal Is 1o understand current model
capabilities and the potential importance of dementia, not to require every model to implement every leature.

Submission package

The submission package should intleda:

« Completed resulis workbook named MODEL_MiHood202% Dementia_Results_v1.6.xlsx
s Implementation nole named MODEL_MiHood2026_Demenla_implementaticn_v1.6.docx

= Brief interpretation named MODEL_MtHood2026 _Dementia_Interpretation_v1.6.docx
= Ophional supporling files, prafived with the same MODEL identifiar

Questions, contact Information, and deadline

Reptace MODEL in each filename with a shor, consisient moded name. The submission deadine, email
address, and named crganiser contact will be those stated in the participant imdlation email. Send clarification
quéstions o that organiser contacl Malerial darifications will be circulabed to all participating groups, and tha
latest numbered challenge version will ke precedence over eadier drafis,
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Challenge 3 - REDDIE Synthetic Data Challenge

Original challenge instructions - reproduced verbatim
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MOUNT HOOD 2026
REDDIE #1 (CROSS-SECTIONAL) CHALLENGE
v1.3 (21 September 2026)
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REDDIE Cross-sectional challenge for Mount Hood 2026

. BACKGROUND

This document sees out the frst of two challenpes that have been devised by the REDIDIE

consortium for the 2026 Mount Hood meeting, in Padova, Dealy,

REDDIE {Real-Waorld Evidence fior Decisions in Diabetess worw reddee-diabeies cu) s an EL-
funded project exploring how real-world data can complement RCTs in diabetes. One of the
project’s aims is o generate synthesc data thar mimic the statistical properties of a populaton
with tvpe 2 diabetes withour disclosing any real patient-level dat, and 1o west the use of these da

in applications where real patient-level dara might otherwise be ased,

The originator datsser we have wsed is deawn from e Swedish Nagonal Diaberes Regisver
(NDR; fast seen ar Mount Hood 6 in 2002). The NDR is a natiosrwide, prospective regstry that
captures detaibed data an people with diabetes in Sweden, including nsk factors, renments, and
complications, with near-complete popalation coverage, 1t is linkable to other national registers
(.., hospisalisatons, prescriptons, and monzlity), enabling long-term observanional and

oaricomes research ar scale,

A 10 1% most :l,lrr;'nl|:|.' feasthle o ]1n:|'.'i|;|:-|,' 2 5.}'|'II|'H,!III,'. versio of the ennire NDR :|'.|n|'|-|'.||,:||:tri|::|r|r e
have focused on a subpapulason defined by Hallstrom o o', comprsing people with type 2

deabetes starting a new medicine (either DPP-4 inhibitor or GLP-1 receptor agonist) berween
2002 and 2022 (n = 2057}, We have longioadinal data for this cohorn thar we wall use in our

seoomd challenge, bur this challenpe focuses only on the baseline chamactenstcs of the cohorm,

Ax thl:].' d-l:p::l'u] win Fpu:i'ﬁ.ﬁg hlmlgenm:us Pl.1-|'.||.:||n1.'i|:m5,_ thesse :huﬂﬂ!.g:u e |i|u:|l-,- -nl'll:.- iy e
possible for paticnt-level simulation models. 1f your model functions at cohor level, please

feel free oo review the instructions below and ler us know if there 15 amything further we can do oo
enable your partcipanon,

CHALLENGE

Maotivation

This challenge relics sobely on cross-sectional data refleconge a snapshat of the taget popalation,
We are interested 1o know whether increasingly sophisticated representation of the baseline

population produces different resulis.

2ol 13
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REDDIE Cross-sectional challenge for Mount Hood 2026

The purpase of this challenge is not to determine which model is *best’; rather, we are interested
to explore the extent to which any or all of the pamicipating models ane sensitive 1w how
realistically we define the baseline cohor.

As denailed below, we are asking participants to simalate coiorts starmmg from this snapshiost

multiple tmes, with increasingly detafled informanon o define their bascline populations:

Round One:  repeatcdly simulating a single person representing the mean characteristics of the
arget popiikation;

Round Two:  simulating a heterogeneous population based on the mean and vafanoe of cach
baseline characreristic, but sampling these independently, withowt information on
cosrrelations between theme

Round Thres: ximuhiing ] ]H.'h:'n::lgcnm:lux 1'r|.|-|'.|u|.'||:il::-n hazed on the mean and varance of cach
hazeline chameteristie with informaton on correladons betvween thems

Round Four: |:|irn.'|:|i'_l.' u:...in.._.; pﬂemirh-pm:il.'nr-lt_:ru! claen frovm x:.nrhrl'ic F-I:Il'l-ll.1!1ll-l1l'|. dlerved m
REDDIE.

Pleaze do not use information from laer rounds 1w enrich your approach woe carlier rounds.
In principle, participants could, e.g., use the Round 4 dasser to ardve at more informed
distributional assumptions for Bound 2 or enhanced infocmatson aboat joint distributions for
Raound 3. However, this would contaminate resules by augmeniing the level of infommaton each
round is designed 1o represent. For each round,; please act as if the information explicitly
provided for the round is all you have available,

Using Li #f @l review” as our guide, we have attempted 1o include as many baseline charcteristics
as we can that are likely to feature in your model, bat we cannot cover evervihing. Therefore, we
ask, below, for you 1o define addidonal baseline parameters as nevtrally as possible and to provide

detatls of any that you use,

There is one common vatiable that we have been unable to provide: the NDR docs not collect
data on cthnicity per se. Therefore, we request that you simulate a 100%% whire population
throughout these challenges, as the Swedish diabetic population is very predominantly of Nordic
origin.”
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Round one: average participant simulated repeatedly

Pty T provides the mean charzciensecs of the NDR cohont

Table 1 Mean values of HDR cohort

P i iy Catagary
Bachkgrowng

Agn 29,057 = - 12624
Sex (% mala) 20057 16048 0583 -
Smoker (curman) 2N08T  3eR 014 2
Cuiralion of diabibes 29,057 - - 11.538
Ethnicity [whil) AL 1.000
Clnical messursments bomarters | ]| |
BMI {kgim) 29,057 - . 30890
HnA1c (mmolimal) 29,057 - - 68,126
eGFR 29,057 - . 65,602
Lirinainy ACH {mgimmiol) 29,087 = - 21,73
Hormal 28,087 12801 0441 =
Albuminuria Microalburminuria 29057 B268 0310 -
Macroalbuminuria 29087 B985 0240 =
Systakc BF (mmHg) 28,067 - - 136.034
Deasiclic BF [mmHg) 29,057 - - TE.000
LDOL cholestenal fmmol) 29,057 - . 2440
HDL chodeslaeod {mmaoll) 29,087 - - 1161
Trighreanidas (mmeoll) 20,057 - - 21548
Total cholestoro! {menoil) 29,057 - - 4377
deatioory 1 [ [
Ischaemic hear disense 209087 10,083 0047 B
Haart Lailure 29057 4725 0963 -
Siroke 20057 4107 041 -
Myocardial infarclion 29087 4840 0167 -
Angina 29087 AT 08T -
Coronany revascularisation 28057 BIZ8 021 -
Peripheral artenal diseasa 29,087 1472 0088 -
Alrial Fsilation 29,057 5058 0.205 -
Ranal disease 20087 1853 0084 -
Diabetic relincpathy 29087 12107 0417 =
Ireslin 29,087 8018 030 -
Han-insuln arfypenglycaemics 28,067 20057 1.000 -
Statine 209067 279 0732 <
Antinypamansies 29057 4371 0839 -

We would like vou o simulare the average person repeacedly, with as lietle vanaoon as vour model

allowes,

®  Step one: defing the modelled populaton:
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& 1 your modbel alloows vou oo stmulate an indnadual person wath hybrd charactenstics (Le. an
chservation that 15 38% male) then please mke advantape of this to smulate 3 single person
wha represents the average charseteristies of the colore.

@ 1f this is not possible in your model, then please simulate 3 small populaton where all
phservanons have the same value for all continuous vanables (equal to the mean for the
MNDR Trnpuhlil::-r'l:l, and the Eximf}' charcternistics are I:'II!TLTI:I.:I.‘ ﬂ:lul il'l-le'l’.l-L1H.ll..1I|‘J:|';-
dhisrmhueed. I'Z.F:. 1M1 !:u.:l::rpli.',.al.'l :g-ud 726, a ranchom 58 of whom are male, 3 mndom 11 of
wham are current smokers, and =0 on, We have provided an example in the Excel
wiorkbonak [sheet *Baseline_Roundla®).

o I your modbel requares baseline patent charctensocs other than those specified here, please
make the most neatral assumprions possthbe and document the values and sources vou use
mn the “Bascling. Roand]® tabin the Excel waorkbook,

o IF possible, please also recond simuland-level bascline data for the popadation you simulased
in the Excel workbook (Bascling_Round]_popn’ b,

*  Sicp raoc Run the moded wo prosduce 20,057 (0 realisations, cg. 1 person % 20,057,000
intermal leops or 100 people = ZML5T0 internal loops, By Sintemal loops’, we men the
numbser of times the same padent is simulated through the sk equations o reduce frst-onder
uncerizinty,

o IF this is insufficient to generte stable resuls, ncrease the number of nternal loops for this
and other rounds accordingly, and document in the Excel workbook.
* Sicp three: report results over a M-year time horizen discounting coses, LY's, and QALY= ar
3.5% per year,
*  Step four: repeat steps 1=3, but inchede all of the followdng ae 1 vear:
o 5.5 mmol/maol (0.5%-point) reduction in HbAle;
o 10 mmHg reduction in systolic Bood pressurc;
o LS mmol {133 mgy dl) reduetion in LIL cholesterol
o l-unit reduction in BMI (kgfm
Allow the difference to persist unarenuated for the semainder of the model ime horizon.,

Repore resulis in the Excel workbook,
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2.2, Round two: indepandantly sampléed characteristics

Pty 2 supplements information on the mean characienstics of the NDR cobort with informanion

of dispersion ouf COEIRVIONS ITEERERES,

Table 2  Mean values of NDR cobort with disparsion

Paramaber
Backgroieng
Aga 20,057 - - TZEI4  B2X4
Sex (% mala) 20057 16046 0583 - -
Smokes {curmani) 200057 388 0114 - -
Dwraticn of diabates 200057 - - 11538 B.125
Ethnicity [whila) AT 1,000
Clinical measurements | biomarkers
BMI (kg/m?) 20,087 . . I00S0 B9
HaAlc (mmolimol) 28,057 - - 68128 13870
2GFR 28 057 . - 85802 25392
Lirinary ACR {mgimmol) 29057 - - 2.713 5747
Mormal 250057 12801 D44 = 5
Alburmiruria Microalburminusia 20057 9268 0319 - -
Macroalbuminuria 25087 G988 0240 - -
Syabokc BP (memHg) 28057 - - 136,034 16,544
Deasiclic BF (mmHg) 28057 - - TEO0D 10206
LOL cholesteral (mencid] 20087 - - 2440 0980
HDL chotagieecd {mmoll) 28,057 - - 1.6 0345
Trighceridas (mmaolil) 20057 - - 2.158 1404
Total ghoiestarcl (rmodl) 29,057 - - 4,377 1142
Medical history
Ischaemic hean dsoase 200087 10,083 0347 - -
Heast tailurg 20057 4025 0.163 - -
Stroka 200057 4107 0.141 : 5
Myocardial infarction 290587 4840 OLIGT - -
Argina 28057  5TI8 (16T - -
Coramary revasculatisatan 20057 6128 0211 - -
Pyripheral artanal distase 28087 1872 0068 - -
Alrial Abeiltatlion 28057 5958 0205 - -
Remal disoase 20087 1,853 0084 . -
Déabetic retinopathy 20087 12907 0417 - 3
Ireguiin 29087 8048 030 - -
Ran-insuln antinypanghycanmics 200057 05T  1.000 - -
Glatins 29087 21.2re OTA2 - -
Antihypofensives 20087 2431 0838 - -

We would like vou w simulate this population, allowing for varaton in contnuous variables, bus

with no imformadon as vo how all vanables are comrelared with cach odher,

® Step one: penerate o population of see 29,057 wsing the means, S0, and proportions provided
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& Your miodel may already be configured o stmulate 2 pogulation based an such inputs; if
not, phease generate one externally ad use it o popualate your model

& Mote that, for some vanahles, simply sampling from an untruncated normal disenbunon
may result in impossible values (e.g negative duration of diabetes). To preserve realism of
the task {1e, to reflect what it's really ke to oy to amulate a popadaton based on publicly
availahle dul:}, we leave this as a |:1-:r|||:l||:r:| for p.lrl:ilf:irﬁmtﬁ oy gaalve,

& IF your mosdel requares baseling patient charactenstics ather than those specificd here, please
make the most neatral assumpitions possible 2nd document the values and sources vou use
o the “Baseling_Found2” b in the Excel woorkbook.

e

If possible, please also record simuland-level baseline data for the population you simulared
in the Excel workbook (Baseling_Round2_popn’ tah).
o Step roo run the model o produce 29,057 people * 1,000 intemnal loops (or mose if
necessary o peaerite stable resules; please document in the Excel workbaook].
& Step chree: report results over a Mi-vear time horzon discownnng coses, LY's, and QALY ar
3.5% per vear.
e Sep dour: repeat steps 1-3, but inclede all of the following ac | yean
o 5.5 mmol/mol (1L3%-point) reduction in HbAlc
o 10 mmHg redecnon in systolic blood pressure;
o L5 mmed/1 (1933 mg/dl) reduction in LD chalesteral
o l-unit reduction in BMI (kgfm?)
Allow the difference to persist unattenuared for the remainder of the model dme horizon.

Report results in the Faicgl workbook,

2.3. Round three: characteristics sampled with correlations

We approciate that this round asks participants o take steps that go bevond simply ranning a
diabetes disease model. In particular, we are very interested 1o know how you go abour using
corrchational data wo generate a popalation o be simulated. This is a realistic seenario that oocars
in pracuice, representing the greatest level of detail thar could ever plansibly be available without
direct access to paticnt-level data — see, for example, the 2015 version of MICE™S Type 2 Diabetes

Causdcline |.’Lrgpu:u.|ix |"; wociion 3.1.’!'-,

If vou do not have the dme or expertise to generate a population using this information,
you may amit this round, though we would encourage all participants 10 do what they
can. In any event, please proceed with Round 4, which should be possible for evervone.
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Tatee ¥ shovwrs correlations beracen variables which, combined with the information aleeacly

provided in Tabde 2, will enable joine sampling of all parameters.

Steps are similar to before,

®  Siep one: generate a popalation of size 29,057 using the means, SDs, proportions, and
correlation coefficiems provided
o You are lkely 1o have to generate a population extemally and use i w populate your model.
o Correlation coefficients. are:
¥ Pearson fior continuous—continuous pairs
= Paolvseral for catcponcal—continuous pairs
* Polychonc for categorical-categorical pairs
o As before, be aware thar nothing in the informanon provided actively precludes the
sampling of impossible values (e, negative duration of diaberes). Again, we are not
providing any additonal information, as we want o test bow well a model can be populaed
usimg dara thar mighe plavsibaly be in the pubslic domain, so we leave this as 4 peobdem for
partGcipants o solve.
o 1t vour model sequires bascline paticnt characteristics other than those specified here, please
make the most neurral assumptions possible and dooument the values and sources vou use
i the ‘Haseline,_Rowndd b in the Excel workbook.
o IF possible, please also record simuland-level baseline data for the population you simulaned
inn the Excel workbook ("Bascline, Roundd_popa’ 1ab).
e Siep rwiod run the model 1o produce 29,057 people X 1,000 internal loops (or more if
necessary to generate stable results; please document in the Excel workbook).
# Siep three: report results over a J-year tme horixon discountng coses, LY's, and CALY's at
3.5% per year.
®  Step four: repear steps 1-3, bur inclede all of the followang ar | vean
& 5.5 mmol/maol (0,53%-poing) reduction in HbAlg;
o 10 mmHg reduction in systobic blood pressurs;
o L5 mmol /(1933 mp;,.".;ll] reductiom in 11D, cholesternl
o 1-umit reducton in BMI [lr.g.-"m"fl
Allerw the difference to persist unattenuated for the remainder of the model time horizon,

H.l:'pm't resaeles in the Exeel workbook,
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Table 3  Coerelatien matri for HOR cohon
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REDDIE WF3 Proposed challenges for Mount Hood 2026

Round four: using synthetic population

Please repeat the task using the pseudo-patient-level synthetic dataser (v = 29.057) the REDIDIE

ream has gencrared.

To request u copy af the synthetic dataset, please email gabnel rgrersidmanchester.acuk.

Althouph the synthetic data are artifictal, and contin no personal dara, the Soredish custodians of
the underdving NDER dataser have asked us to trear them as confidential research data, =0 we
cannot post them on the Mount Hood website or otherwise make them publicly availabile.
Therefore, we will provide the file direcely to each participating group.

Before releasing the syathenc data, we will ask you 1w agree wo terms and conditions restricring use
of the data o the Mount Hood challenges. [t is sufficient for participating rescarchers o agree m
these terms and conditions; we do not need sign-off from legal depanments.

e you have received the synthetic peeudo-patient-level daraset, please take the following steps:

#  Step one: It will not be necessary to penerate your own population; simply plug the provided
dara into your model,

o 1 your model requires baseline patient charactesistics ather than those provided, please
make the most neurral assumpticons possihle and document the values and sources vou use
in the ‘Baseline_Roundd” mabin the Excel workbook,

o IF rmr.ﬂhl.q.'. please also recond simauland-level bazeline dara fror any additional
characteristics anly in the Excel workbook (Baseline_Round | _popn® tab),

*  Step owos nan the model to produce 29,057 people ® 1,000 intemal loops (or more if
necessary to penerate stable results; please document in the Excel wisrkbaook).
s Step three: report results over 2 Meyear time horizon discounting costs, LYs, and QALYs a

3.5% per year,

®  Step fours repeat steps 1=3, bat include all of the followang ae 1 yean

o 5.5 mmel/maol (63%-point reducton in HbeAlg

& 1 mmHg reducion i svstobic blood pressurs;

o 0.5 mmcl/1 {1933 mg/dl) reducten in LIDL cholesterol

o l-unit reduction in BMI (kgfm”

Allow the difference to persist unarrenuated for the semainder of the model tme horizon.

Repore results in che Execl workbook,
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OTHER DATA AND ASSUMPTIONS FOR MODELLING
For all inputs and assumptions ather than baseline charscwensocs, please follow the Mount Hood

Reference Simulation (see htepss ) Cororge ehoogddiabesgeg halle e oo relsinm).

Risk factor progression

Hodd all nme-varying risk faceors (e.g HhAle, systolic blood pressure, eic)) comstant at their
starting values, Do not apply progression equations or dnft parameters, 1f any such functions are
hardwired in your simularicn in a way you cannot change, please give details in the Excel
witkbonk,

Costs

Fatily 4 givies cost inputs. 1F your moded has other endpoints for which costs ane needed, please

report these in the ‘Coses” b in the Exeel workbook,

Table 4 Cost inputs for Mouni Hood reference simulation

Haon-fatal Costin
a1t 1i.u|‘:l.|3l-!||.|ﬂ Nl yars
lschamic haat diseasa’Angina £6,070 E14,001 £3.550
Myocardial infarction £3.318 £6.518 £3,424
Haart tailura £2.835 £5.650 E4.277
Caororany revascularizaton - £8, 302 £3.550
Stroke 08 463 £10, 755 E3,534
Ampuitation £6.82% £15,153 £5.3:38
Blindneds - £4.247 2, 206
Haemodialyes - £43,350 E43.3559
Renal failure / transplant E10.289 £30.8T8 E20 578
Licar - £7.0me £1.072
Peripheral vascular disease - £4 fo8 £1,010
Calarad cperatan = £2 836 E1TH
Mawcpathy - E28 £
Gargrene realmen - £3,604 -
Relinopathy laser reatment = £1,176 3
Peditcneal Diakysis. - £32.556 £32.556
Severs hypoglycaemia _ £1.470 _
ireq med. assistarce)
Sevare = £413 =
ireq. non med. assistance]
Maon-savare hypoghcasmia = o =
Caost in the abenca of complicalions £1,890
11 ol 13
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33 Utilities

ol 5 goves wiiliny impats. 11 your mode] has other endpoints for which wtility values are needed,

please report these in the "Unlines” b in the Excel worklbook.

Table 5  Liility inputs for Mount Hood reference simulation

Catagory Parnmator -:III-I:::III'T;I-'I:'
Baselne uliity value  Diabeles withoul complicatians O.FE80" 08810 05800
Minoe Fypoghycasmia aven =0u0M&0  -0.0040  -0.0040
Acuie metabolc disordes Majcr Frypoghacasmia even =047 -00M20 -0.0120
Comarbidity Excass BMI {each unit above 25 ky'm2) =00060 =0.00B0 =0.0040
Cataract” -0.0160  -00310 -0.0010
Moderate nan-peolifeetve diabetic retnopatty”  =00400  =0.0660 =0.0140
Deusopathy Moderale macular oadema® =00400 =0.0660 =0.0140
Vision-threatening diabetic relincpathy® 000G -0,0980 -0.0410
Sevars vidion loss” =074 -01240 =0.0250
Proainnia® 00480  =00910 =D.0050
Rasial knnapiant -00B20 -0.1370 -0.0270
Maphnopaity Hasmodialkysis" =0 1640 -0.2740 -0.0540
wﬂjﬁt =02040 ~0.3420 ~0.0BE0
Panphersl vascular disease” -0.0610  -00800 -0.0320
Nauropathy® -00B40 -0.1110 -0.0570
Meuropaty Active e -0AT00  -0.2070  -0.1330
Amputation event -02800 -0.3880 -0.1700
Cersbrovascular dissase  Stroke” -0.1640 -0.2220 -0.1050
Myocdrdial infarction -0.0550 -0.0670 -D.0420
heat & by it il =00G =01280 =0.0540
Hoart {adhas® 01080 -0.1680 -0.0480

" disulility applies for incident stabe and every subsequent cycla

4. FORTHCOMING LONGITUDINAL CHALLENGE

We sall inend to provide a second challenge, to be documented separately, in which we ask
partcipants 1o simulate popukations over ome, starnng from the baseline cohorts developed here,
However, for thes challenps, we will also provide ome-vamving covanares (eg, changes in HbAlc
and lipidks over time) for 2 cohors underpoing different mrearmenes (GLP-TRA -v- DPP-44),
Endpoint data from the synthetie dataser{s) creared in REDDIE will provide a reference standard

e which we will compare the modellers” predicted cancomes,

5 SUBMISSION

Please submit your complered Excel workbook by email using the address given in the
parcipation invitation by 25 Seprember 2026
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Diraft Challenge Instructions
(U pdaied - 2 Sept 2026)

2026 Mount Hood TIDM Diabetes Challenge:
Evaluation of the Economic Yalue of Presymptomatic Screening in Tvpe | Dinbetes

1 INTRODUCTION

Presymptomantic screening for tvpe | diabetes (T1D) has become increasingly relevant following
acdvances in the understambing of T1D as a progressive disease and the developosent of therapies
capable of delayving progression o clinical disease. Together, these developmients have shifted
pttention foward carlier identafication and intervention, and several countrigs— including the UK, the
U5, ondl Geermany, a5 well as via global collaborations such as EDENT | FI—are now evalusting
sgreening strofegies for individumls of nsk of T1L0, crenting a need to evaluate the bong-term clincal
and economic conssquences of presympLomalic Screcning.

Many of the potential benefits and cous of presvimplomatic sereenng extend over decades and eannol
be dhirectly observed within available chinscal studics, Decision-analyvtic masdels therefore play o central
robe in synthesizng available evidence and projecting long-term clinkea] amnd cconomic owlcomes 1o
inform healtheare decision-making.

Thee Moumt Hood Diabetes Challenge Metwork brings together developers and wsers of diabetes
simulation models 10 address commaon decision problems wsing independently developed models, By
systematically comparing model pradictions, sssumptionz, and methods, the Mount Howd Network
promades methodological learning and contineous model improvement, with the ultimate goal of
siremgthening the credibility of model-based evidence for healtheare decision-making.

Challenge Objectives:
¢  Collaboratively evaluate the long-term clinical and economic consaquences of
presymptomatic screening for T10 by addressing a common decision problem using
incependently developed diabetes simulation models
e Compare predictions (rom independently developead diabetes simulation models addressing a
common decision problem (o better understaml the influensce of ausde] struchune, assumplions,
and implementation on predicted oscomes

s [dentify opportunitees 1o improve diabetes simulation models and strengthen the credibility of
model-based evidence for healtheare decision-making through systematic comparison and
methodological leaming, including improving ouwr understanding of differemt T10 screening
micidels and how the implememation of costs, health atilities, choice of Ask equations, and
model sssumptions impact model outcomes

Besearch Questions:

s 'What are the predicted bong-term clinical and sconomic consequences of presymplamatic
sereening fior T1D compared with no screening?

s Towhot extent do independently developed diabetes ssimulation models produce consistent
estimates when addressing the same decision problem?
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o What insighis from systematic comparizon of independently developed models can be wsed o
improve diabetes simulation models and strengthen the credibility of model-based evidence
for healtheare decision-making?

2 CHALLENGE OVERVIEW

o [Decision Problem: Evaluate the ||.1rlj||:a1|:'rm climdcal and ecomnmic COTISEYUENCES of
presymptomadic screening for T1D compared with no sereenimg

o Torged Population: &-year old children in the general population

& Comparson
o Intervention: Sereening fof T1D-associated awtoantibodies, incleding confinnatory leating
For individuals with a positive mitinl screening result (96%/98% Sensitivity and specificity
of initial screening and P00% 1 00% Sensitivity and specificiy of confirmatory screemng)

o Comparator: No screcning
o Refermce Country: France
o Avialyiic F'-l!n:m.ji'm: Healiheare and Societal
s Tims Horizon: Lifetime

s Otcomes: Number of avoided diabetes-relsted complications, life vears, QALY s, direct costs,
indirect costa, and cost-effectivencas of T10 sereening.

# Cosgt Year: 2025
e [Discount Rate: 2.5% anmeally for both cosis and health osicomes

3 CHALLENGE INSTRUCTIONS

Participants should implernent the challenge specifications descnibed in this section using their own
independently developed TID sereening maslels. Unless otherwise specified, participants should
mmplement the challenge as closcly as possible while preserving their model's established methods,
Where exact implementation is not feasible, paricipants should use the closest available
implemeniation and document any matenal assumptions, adapiations, or deviations in the reporting
discumenis,

Step 1. Load model with general population characterisiics

Populate the model using the average haseline characterstics of the general populaion underpaing
sereening specified in Table 1. Use cohort-level values of possible, mther than applying patient
heterogeneity, Where n baseline chamactenstic cannot be represented direcily wathin a macel,
participants should use the closest available representation and document any assumplions or
deviations.

Tahle | Bascline characteristics of the population af screening

Parameter Value Source

Proportion femaole 50.7% MeQuesn ef al. (20204
Staning age {years) L} EDENTIFI diata on fda
Pravalensce of multiple ibs .47 EDERTIFI datn or fla
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Parameter Valug Source

T1D sage ot Baseling M indhiduals wath rultiphs |1ABS Stage 13 &% EDENTIF data o e
Stapo 2 205

Step 2. Configure the screcning sirabegy

Implement the screening stategy sccording to the specifications provided in Table 2. The screening
strategy should include all components specified m the challenge, including the initial screening
sirategy., confinnatory testing, and monitoring of stage 12 TID. Where the maode] cannot represent the
screcning pathway exactly, pamticipants should implement the elosest feasible representation and
docamen any deveations,

The screening strategy 15 applied once 1o the entire general population cohort st age 8, with the
exclusion of individuals with diagnosed stage 3 TID, who are sssumed to have been clinically
diagnosed. Mo repeat population screcning is modelled. The prevalence inpuis in Table 1 determine the
propertion of individuals with islet smoantibodies at the time of the age-8 screen. Individuals who do
mol have screen-detectable presymptomatic T1E ag age 8 do not subsequently enter the screening.
detected monbonng pathway, even il they develop isbel antaimmunity kater,

Tahle ¥ Sercening and monitoring parametcrs

Farameter Walue Soudca
Sansthaty and spocifacety of inilkal scroaming 96%  98%: Maorzincito ot gl. (2025)

Sarmithity ard spacifecity of condirmatory scinaning  100%M100%  Assumption

Stageo 1/2 monforing duraticn Until Stage Assumplion
3 cngal of
ngn 18,
wihavar
aecung firgl

Step 3. Configure T1D progression and Stage 3 characteristics

Progression between Stage |, Stage 2, and Stage 3 T113 should be simulated wsing the iransition
probabilities specified in Table 3.. Screening and subsequent monitoring ane assumed nod 1o alter the
natural history or timing of progression from Stage 1 or Stage 2 to Stage 2 TID,

Table 3 TID Progresston and DEA at Stage 3 onsct

Paramater Varluim Souren

Arnieal transiton probability lrom Sthge 1w 5mge . 0923 Frida da2n on e

Arnual transiticn probability irom Stage 2 o Sage 3 0,000 Frido dats an file

Froportion with DKA o stnge 3 onsot without 465 MoCGunen ot al. (2020

franibanng

Froporticn wwih DKA At stage 3 onsel during  3.27% Schnpider ot ol (3023} and Hurmmel &1 o,
Frsanitanng {2023

Al Stage 3 TID onset, populate the model using the Stage 3 TID charcternistics specified in Table 4.
These parmmeters are based on the 2022 Mouwnd Hood Digbetes Challenge and should be hebd constand
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throwghout the remainder of the simulation, except for the HbA e effecis specified in Sep 4. Where
pussible, cohwni-level means should be wsed miher than potent-level heterogeneity, Where o Sioge 3
chamctenshic canmot be represented directly within o madel, partscipants should use the closest
available representation and documend any assumptions or deviations,

Following Stxge 3 T1D onset, the clinical managersent patlway is nol modelled explicitly. Risk
Factors arg pssumed 10 remaim constant, except for the effects associated with early detection,
monitoring. and DA ot Stage 3 onset, as specified in Step 4.

For individuals who never develop Stage 3 T1D during the simulation, the development of T2 and
other diseases ia outside the scope of this clallenge and showld ot be mmaodelled explicitly. These
events are assumed to be independent of the T1D screening sirategy and therefore to occur equally in
the screening and no-screening arms,

Table 4 Stage 3 TID characteristhcs

Parameter Valun Source
Curranttcimnar amakar, % LT ] ASRLIMTONL
HEATE, % 8.1 Tran-Dry ot ad 2020
Systobc Blood Preassura, mmHg 127 Tran-Chay ot &l 3020
Dinsrolic Bioond Presiung, meHg 73 Tran-Dury ot sl 2020
Tots! Chobesterol. mmalf 4.8 Tran-Dhry at ad 2020
HOL Cholestercl, mmolA 1.6 Tran-Dury et ol 2020
LDL Cheslimatais], msmoli I Traii-Dhry int @l 2020
Trighyoandas, mmolil 1.2 Tran-Dhry ot af 2020
] 25 Tran=-0ury gt af 2020
Estirnated gomarular filiration sate, mUimin,73m" o6 Tran-Dhary ot ol 2020

Step 4. Load consequences of monitoring screening-detected Stage | or Sage 2 TID (eg., HbAle
effect, AEs) sccording to Table 5. Two HbA Le effects are modelled, one associated with monitoring
during onsed of stage 3. ond one pssociated waith DEA ot onset. Monitoring of stage 3 onset is also
nssumisd o affect the nsk of KA at onset,

The modelling groups ane asked 1o implement the effects b separate ssmulations representing three
distinct scenarios (A, B oand Ch
A, 4% peduction in HibA e for 5 years after stage 3 onset duning monitering after screening

detection { Lundgren ef al, 2009, Afier 5 years, the effect is revierbed back to baseline, Applhied
1 all patients with monitosed onset of stage 3,

B, (.45 imerease in HbA e for 17 years after stoge 3 onset sath DECA {Dueca et al, 2007), After
17 vears, the effect is reveried back 1o baseline. Applied to ol patients with DEA o onset of
stage 3,

C. The 2 effects above applied simultaneously.

1. For o monitored onsct of stage 3 with DEA, this means an imitial effect of 40005% |-
(4% +0,45%], followed by + 0.40% after 5 vears, followed by reversion 1o baseling
after another 12 years, The resulting HbAlc irajectory is: §.153% duning $ vears,

8.55% during the next 12 vears, and then 8. 1% during the reimainder of the simulation,

Mo other intensifications or changes to other risk Bctors wre modelled,

Talble 5 Conseguences of monbloring screcning-detected TI1D
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Parameter

HBAT: affpct akedcinted with msanitamng stags 3 onset
Applied in Scenona & and C)

Dustation of HbATc effect sasociated with monitoring
singe 3 onsed

HbATo oMlech sascouted with DEA ot onsat of stnge 3
{Rppied in Scenana 8 and G}

Dusation of HeA o eifect asscrinoed with DA ot ooisat of
snge 3

Propartica with DEA ot stagn 3 onsot withowt manitoring
Proporicn vwith DICA st stage 3 aneat during manitamng

Value Gource

-0.4% Lurdgran &1 i, 3019 [Avorage diladance
durirg follow upl

Syears  Lengehof follow up in Lundgren ot ad, 2015

+H1.45% Ducaatal, 2017

17 Langeh of falicw up in Duca ot al, 2017

yoar

L] MeCuean ot al, (2030)

3.2 Schnaider @ ol (2023} and Humeel ot sl

13023}

Step 5 Load QALY=

Lioad the model with vours utility paramcters specified in Table 6. Unless atherwise specified,
participants should apply the challenge specifications while retaining their modcl’s established
mcthods for simulating clinical outcomes. I you require utility weights for additnonal health states not
listed, please sl wiality values vou currentlly use, Please document your sounces andd assumptions,
Plexse nlso keep bascling utilings constant aeross all ages. Where possible, please do not change
haseling utilities by age. However, if your model requares vou 1o do so - pleise document your sources
and assumpiions. The additive quality-of-life (Qol} model is recommended. 1 the additive Qol
] is mot feasible in your madel, please document your assumiptions how the health utilicy values

are populated i your modiel,

Tadiiin 8 Bacgmbian uliities ard SEutiity valudd associared with T1D complieations

Categony Health atste/ewend

Utilizy/disutility value  Source

Bapaling utilimy valun

CND

Catoracts

Hewuropasby

MaTID
TAD without eamplicatand

Ml et

Poat-Mi haalth s1ago

Reazculnrisation et
Post-rovnscuiarisation henlth siate
Angira haolth #ate

Huaet tnilure hoalth siale

Shroke gveni

Poat-airaka hoaalth slate

Cataract surpery svent

Gatarocts, partiolly sighted health stato
Paripbars] nauropathy haslth stats
Pariphara] voscular disease heatin stabe

Lowir-axiramity Bmputation avant

0LAZS AEsLmEan
025 HAS (2024]
-0.081 HAS (2024
=004 HAS (2034)
=080 HAS {2034)
=008 HAS (2024
=0,0480 S [ H34)
=048 LS {2024
R HUAS (2024)
=01 32 HAS (2024
=0.022 FAE (2024
-0.032 HAS (2024]
=i, 283 FAS {214)
-0.081 LS (2024)
-0.055 HAS (2024
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Catogory Health statel/event
Amipuiten Baalth sEte

Foot ulcer health stste

Hephropatiy FMicroalbuminuria heatih state

Proteinuria hastih atate

ESAD bealth state
Patincpat by PO heatih stois
Macukar oedama heallh stale
Hirdness / SVL hoatth statbs
Hypesglycoe mas Hypoglycaemia
DA DA

Utility/disutility yalus  Source

=0, 004 HES (2034)
=0.07F5 S (24
-0, 04 HUAE (2034
=0, HAS {24
=0 118 FUS (224
-0.022 HUAS (2034]
=0.0F2 HAS {2034)
=0.06 HAS (2024
-0, 008 HAS (2024
-0, &S Pansgand @1 al. [2016)

Step 6. Load unit costs for direct medical costs and lost Laber market productivity

Laoad ihe model with your cost parameters specificd in Table 7 and Table 8. 1 vou require additional
cost mputs for health states or complications not listed, please sbl the costs you curmemly use and
report any additional costs separately, Please document vour sources and asumplions. For cost of
DA at onsct, please add ihe cvent cost of DEA in Table 8.

Twhia 7 Costs of scroaming,. monitored stags 102, snd shage 3 onssr

Item

Soreaning

Conlirmotony screening test
Mordtoring slage 1 [state cost)

Mordoving sloge I [stale cost)

5Stogo 3 onset without
SO plcs o (inasnl oot}
Reduction in cost of Stage 3

onaed withoul complicatans
s fomonitoring,

Labat markel productivity loas
lor parcrisiCoreghers
Toliowing & stage 3 dagnosis
withoul monfcding

Unit cost [EUR 2025)
£27.04

£10.48

€250, 75

£133.8

€5,433

1% {oppliod for 1 year)

Source

Kaerl ot ol f20022)
Kaerl gt ad. (202Z]

Average dannasl cosl ol monitonng far scrssning-
depcied stage 1, with rmndom plasma glucoss and
HbATo assessmont in clmic (Gillef et ol 2008,
Assming 1 gl il angd cyaghychpmil AS8ASmng
{Fazrar ei al, 2076, based on cost of QGTT, assuming
1 par yade)

Avurnge annual cost ol monitanng Tor scresning-
detoctod stage 2, with random plasma glucose and
HOATC asseasment in clnic [Giler ot ol 2005,
nssuming 4 per year) and home glucose fasessment
(Farrar ot &l, 2008, asuumang B par yaar]

EDENT1F data an file

Agswmpticn

Kennachy ok &, {20E5)
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Itam Unit cowt (EUR 302 5) Saurce

Annissl income of 55,000 Kaniady ot &, | 2035)
pareris’cansgamrs

Tihin 8 Coats of THD complcanions

Unit cost  [EUR

Cabegory Haalth stabe/evant S Souroe
ovD | gt £47, 50748 HAS Iz}
Prae-MI hoalth slste 1 330060 HAS [H0d)
RrvnscuUlnrisation ewant E4. 21295 HAS (2024}
Pt -tipeadc il p et ion haalth #late 35707 HAS [0y
Argina fyear 1) bealth siate T BG4 L6 HAS | 202d)
Argir (ear 2+) haalth st £E611.49 HAS 2024}
Hamrt failues [yaar 1] haalih gata E4. 21274 HAS (3024a)
Heart fnllure (yoar 2¢| health state E2061. 76 HAS (2024a)
Strchs dwani N BIrE0 HAS [ J02d)
Prmt-stroke heslth stste g, 54 HAS | 202d)
Strodon danth event E7.700.16 HA&S [J04)
Catorpcts Cataract surgary invant G666 HAS [H02d)
Cotaracts, parilolly sighted health stafe €43 52 HAS [Ho2al
Mauropathy Peripione] neuropatiy heaplth stote EJ0E 51 MHS (2010)
Peripharal vascular disease health  €357.55 HAS (Jo2d)
santa
Larevr- g ingeniDy A Patation avam B3 76 34 HAS (2024}
Ampates health sinto E1. 83011 HAS [J024)
Foot ulcer haabth state £1,330.50 HAS (J024)
Hephropaify ESAD (ywar 1) hasalth state 9101547 HAS (2024}
ESAD (yoar 2+ health stnte £21,591.35 HAS [2034)
IRatirsnpathy PO {yaar 1] hashh srate £308, 51 HAS (2024}
PO (yaar 24) hasllf atals 0. 91 HAS (o)
Blimdnsess / SVL haatih state £14,361.23 HAS [Z024)
Sarvarn Iypoglycanmin avent 340,07 HAS (024}
DEA avarni £ 550000 CHIU Orlaans (2025)
11D wathcut comgplications EB 43379 Clarks ot nl. (2003,
cited in Haller ot al
1204

Stepr 7. Loal auxiliary model parameters

Set simulation duration 1o lifetimse, or some arbitranly high number of years depemnding on what your
mexle] supports and note in the documentation. Apply a 2.5% discount rate for both costs, QALY s and
life-vears,
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Siep B Double-check everyihing

Step 9. Run simulation
The sample siees for probabilistic models should be large enough fof convergence

e Challenge |
o Run three separmte simulations representing the three distinet scenanos A, B and C
described in step 4, using the healthcwre payer perspective,
. f'huihn“g 2
o Run scenario O described in step 4, applving a socielal perspective by assuming an
income loss of 1% For caregivers for | yvear following a stage 3 dingnosis without
moiforing.
o For microsimulation medels, please enswre that the nuniber of replications is sufficiem
o generate able resulis,

Step L Exvracy model resules

Exiract the results ancd enter valugs in a transparem manner in the accompanying Excel Reporting
Warkbook

Step 11, Decument the model and necessary deviations in the Excel Reporting Workbook
4 RESULTS SUBMISSION
4.1 Reported Outcemes

Participaniz should report the required clinical and sconomic outcomes using the standasdized
submission workbook.

4.2 Muodel Documentation

Participants should submit documentation describang ther implementation of the challenge. The
doscumentataom shoudd o bude:

Model name and version

Model type

Bescription of implememmtion

Any material deviations from the challenge specifications

Justification lor those deviations

Participants are encouraged to describe any implementation challenges or observations that
may assist interpretation of differences between models.

4.3 Submission
Participants should submit all required files by the specifiad submizssn deadline,
The submission package should include:

s Completed Excel Reporting Workbook

o Any additional materials requested by the organizers
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