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INTRODUCTION

Type 1 diabetes (T1D) is a chronic, debilitating autoimmune disease that can be diagnosed at any age. Currently,
it has no cure, and it is only manageable through palliative treatment with exogenous insulin, which places a
significant socio-economic burden on individuals and healthcare systems.

In recent years, however, there have been notable scientific and developmental breakthroughs:

o foundational studies on the natural history of T1D have revealed it as a staged disease, identifiable in its
pre-symptomatic phase through the detection of T1D-specific islet autoantibodies (IAb);

e presymptomatic stages are now recognized with ICD-10 codes, validating their clinical importance -
once identified, these individuals are considered patients requiring monitoring and clinical oversight;

o the first preventive therapy (Tzield), which delays the onset of symptomatic T1D when administered to
presymptomatic individuals, has been approved by the FDA in the USA and is currently under evaluation
in the EU;

o clinical trials for therapies aimed at delaying or preventing the onset of symptomatic T1D are underway
and these trials need to be conducted efficiently to make meaningful progress in halting this disease.

Given these advances, the clinical practice and approach of healthcare providers (HCPs) managing T1D should
undergo significant evolution. The field is currently in a critical transition phase, where structured, external
support could provide substantial benefits. Indeed, the T1D community is currently confronted with several
pressing challenges:
i.  identifying individuals with early-stage T1D by determining appropriate methodologies, and securing
the necessary funding;
ii.  establishing monitoring protocols for early-stage T1D people and determining how and where their
data should be stored;
iii.  providing presymptomatic individuals access to ongoing clinical trials, which currently represent the
only therapeutic option (albeit experimental and with uncertain outcomes);
iv.  centralizing information on presymptomatic T1D individuals to ensure efficient access to trials and
therapeutic opportunities;
v.  matchmaking medicine developers with clinical sites that manage presymptomatic T1D individuals to
facilitate collaboration and trial recruitment.

To address these challenges and support progress in the field, INNODIA, an international non-profit organization
dedicated to accelerating the development of curative therapies for T1D, has developed the INNODIA Early-
Stage T1D Program. This initiative is composed of two main components:
1. INNODIA DETECT — INNODIA Family and Friends (F&F) Early-stage T1D detection protocol
designed to test high-risk individuals for the presence of T1D IAb.
2. INNODIA MONITOR - an initiative focused on monitoring people at-risk and with presymptomatic
T1D and centralizing their data in a unified directory to facilitate access to preventive therapies.

This document provides an overview of the rationale behind the program and its two core components. Detailed
information on each will follow in separate documents.
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1. BACKGROUND

e Stages of type 1 diabetes and early diagnosis
The presence of islet autoantibodies (IAb) for a pre-symptomatic period of variable duration in relatives of
people with Type 1 diabetes (T1D) has been known for more than 40 years, with recommendations for [Ab
screening appearing soon after [1]. Decades of subsequent research and monitoring of IAb" people have led to
the paradigm shift that T1D is a continuum of stages, from genetic risk through to autoimmunity and then
metabolic disease [2, 3].
This has been accompanied by the evolution of descriptive terminology that reflects these stages (Table 1):

e At-risk: presence of 1 IAb confirmed on at least 2 samples using well-established assays, with
normoglycaemia.

e Stage 1: presence of multiple [Abs confirmed on at least 2 samples using well-established assays, with
normoglycaemia.

e Stage 2: Multiple IAbs confirmed on at least 2 samples, with asymptomatic dysglycemia.

e Stage 3: Persistent hyperglycaemia meeting American diabetes Association (ADA) diabetes diagnostic
criteria (i.e.; “newly diagnosed T1D”), may be more or less symptomatic and insulin-requiring. This is
now classified into sub-stages 3a (asymptomatic) and 3b (symptomatic).

e Stage 4: Long-standing T1D.

Stages of T1D inform the progression of the disease. Children and young people with a single IAb do not have
T1D but carry an approximately 15% risk of developing stage 3 T1D within 10 years [4]. In contrast, children
with 2 confirmed [Ab have preclinical T1D, with stage dependent on their metabolic status. Amongst children
with stage 1 T1D (normoglycaemia), 44% will progress to stage 3 within 5 years and 80-90% within 15 years.
In children with stage 2 T1D (dysglycemia), 75% will progress to stage 3 within 5 years and nearly 100%
during their lifetime [4-7] (Figure 1).

Similarly, treatment options have moved on from monitoring and managing metabolic disease to include options
for modulating the autoimmune response. The recent positive results of the phase 2 randomized controlled
TrialNet TN10 Anti-CD3 (Teplizumab) Prevention Trial and FDA approval of the drug for individuals with
stage 2 T1D have opened opportunities for T1D prevention [8, 9]. In addition to Teplizumab, several clinical
trials with therapies aimed at preventing stage 3 T1D are under development (ClinicalTrials.gov).

In addition, T1D frequently presents with preventable life-threatening acute complications, such as diabetic
ketoacidosis (DKA), and the mode of diagnosis affects longevity, morbidity, and quality of life.

These and other data underscore the urgent unmet clinical need to develop programs aimed at identifying

individuals in the presymptomatic T1D stages who could benefit from preventive treatments and early
diagnosis.
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Table 1 (from M. Philip et al Diabetologia 2024)

Table 1 Staging criteria for autoantibody-positive individuals in pre-stage 1 and stage 1-3 type 1 diabetes [16-18]

Stage of TID Islet autoantibody status

Glycaemic status Symptoms

Insulin required

At-risk (pre-stage 1 TID) Single autoantibody or
transient single autoan-

tibody

Stage 1 T1D (also referred >2 autoantibodies
to as early-stage T1D or
presymptomatic T1D)

Stage 2 T1D (also referred >2 autoantibodies®
to as early-stage T1D or
presymptomatic T1D)

Stage 3 TID >1 autoantibody

o Normoglycaemia

® FPG <5.6 mmol/l (<100 mg/dl)

® 120 min OGTT <7.8 mmol/l (<140 mg/dl)
® HbA . <39 mmol/mol (<5.7%)

o Normoglycaemia

e FPG <5.6 mmol/1 (<100 mg/dl)

e 120 min OGTT <7.8 mmol/l (<140 mg/dl)
e HbA, ' <39 mmol/mol (<5.7%)

Glucose intolerance or dysglycaemia not meet-
ing diagnostic criteria for stage 3 T1D, with
at least two of the following, or meeting the
same single criteria at two time points within
12 months:

e FPG 5.6-6.9 mmol/l (100-125 mg/dl)

© 120 min OGTT 7.8-11.0 mmol/1 (140-199
mg/dl)

o OGTT values >11.1 mmol/1 (>200 mg/dl) at
30, 60 and 90 min

© HbA . 3947 mmol/mol (5.7-6.4%) or longi-
tudinal >10% increase in HbA . [66, 67] from
the first measurement with stage 2 T1D

o CGM values >7.8 mmol/l (>140 mg/dl) for
10% of time over 10 days’ continuous wear
[73]P, and confirmed by at least one other non-
CGM glucose measurement test listed

No symptoms

No symptoms

No symptoms

Persistent hyperglycaemia with or without May include®:
symptoms, as measured and confirmed by one e Polyuria
or more of the following: o Polydipsia

o one random venous glucose >11.1 mmol/l o Weight loss
(>200 mg/dl) with overt symptoms o Fatigue

® 120 min OGTT >11.1 mmol/l (>200 mg/dl) e DKA
and/or

o two random venous glucose >11.1 mmol/1
(>200 mg/dl) and/or

e FPG >7.0 mmoV/1 (>126 mg/dl) and/or

e laboratory-tested HbA ;. >48 mmol/mol
(>6.5%)

o CGM values >7.8 mmol/l (> 140 mg/dl) for
20% of time over 10 days’ continuous wear
[73]P and confirmed by at least one other non-
CGM glucose measurement test listed

Not required

Not required

Not required

+/- Insulin, based
on glycaemic
status

#Some people with confirmed persistent prior multiple autoantibody positivity may revert to single autoantibody status or negative status [95]

°CGM is ideally blinded and must be applied and interpreted by a trained HCP. Note, use of CGM-derived criterion did not achieve consensus
within the consensus panel and CGM metrics are not part of current ADA or ISPAD guidelines on staging criteria in type 1 diabetes [16, 155]

“Stage 3 might not include symptoms

FPG, fasting plasma glucose; T1D, type 1 diabetes
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Figure 1 (modified from TrialNet website www.trialnet.gov)
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Type 1 diabetes can now be most accurately understood as a disease that progresses in distinct stages. At-risk individuals
have 1 diabetes-related autoantibodies. The immune response has started. STAGE 1 is the start of type 1 diabetes.
Individuals test positive for two or more diabetes-related autoantibodies. The immune system has already begun attacking
the insulin-producing beta cells, although there are no symptoms and blood sugar remains normal. STAGE 2, like stage I,
includes individuals who have two or more diabetes-related autoantibodies, but now, blood sugar levels have become
abnormal due to increasing loss of beta cells. There are still no symptoms. For both stages 1 and 2, lifetime risk of
developing type 1 diabetes approaches 100 percent. STAGE 3 is when clinical diagnosis typically takes place. By this time,
there is significant beta cell loss and individuals generally show common symptoms of type 1 diabetes, which include
frequent urination, excessive thirst, weight loss, and fatigue. The new staging classification is vital to understanding how
type 1 progresses. Equally important is INNODIA'’s intention to encourage and support diagnose of the disease in its earliest
stages, allowing for prompt intervention.

e TID risk
Individuals with a first-degree relative with T1D have a 15-fold higher relative lifetime risk of T1D compared to
the general population. Prevalence of T1D amongst individuals with a first-degree relative is 5% by age 20
compared to ~0.3% amongst the general population [10-12]. Siblings of People with T1D have, on average, a 6—
7% lifetime risk of T1D, and offspring of mothers and fathers with T1D have a 1.3—4% and 6-9% lifetime risk,
respectively, compared with 0.4% in the general population. Due to the increased risk among relatives, early
T1D detection programs targeting this group represent a time- and cost-effective strategy to identify
individuals in the early stages of T1D who could benefit from preventive treatments and early diagnosis.

e TAb detection modalities
IAb detection aims to identify children and adults in the target population with pre-symptomatic, stage 1 or
stage 2 T1D. Advancements in [Ab assays are enabling the use of ultra-low blood volumes, including capillary
samples and dried blood spots (DBS), which facilitate minimally invasive collection at home or in community
settings [13, 14].
Most contemporary studies of T1D progression have used radio-binding assays, but newer methods and assays
may improve disease prediction. In addition to new [Ab targets, new technologies have improved specificity and
sensitivity and may be multiplexed, minimizing the blood volumes needed and enhancing the throughput and
accessibility of tests. Enable Bioscience employs an Antibody Detection by Agglutination PCR (ADAP)
technology for multiplex detection of anti-GAD, anti-IA-2 and anti-insulin, and anti-ZnT8, using DBS
(https://typeltesting.enablebiosciences.com/). This technology has been validated in the reference Islet
Antibody Standardization Program (IASP) [13].
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e INNODIA
INNODIA started as an EU-funded collaborative research project focused on advancing research and treatment
for T1D (https://www.innodia.eu/). INNODIA focused on biomarker discovery and on clinical trials with
disease-modifying therapies (DMT) in people with stage 3 T1D. These efforts further included the identification
of people at risk and with pre-symptomatic T1D, the development of biomarkers for early detection, and the
implementation of screening protocols and campaigns. During the 8 years of activity (from 2015 to 2023), over
5,500 unaffected family members (UFMs) were screened in 21 main clinical sites (and 33 satellites) all over
Europe.

To ensure the continuity and expansion of this successful research and clinical network, the EU-funded
INNODIA consortium has been transformed into a legal entity incorporated in Belgium: an international non-
profit organization (iVZW in Flemish) that retains the name INNODIA (www.innodia.org). The mission of the
INNODIA organization has been refocused on accelerating the development of new cures and advancing
curative therapies for people living with T1D.

INNODIA'’s strategy is to muster and expand a network of accredited clinical trial sites (CTS) that guarantee the
performance of clinical studies and the delivery of approved DMT effectively and quickly to become the EU
landmark for medicine developers in the field of T1D. In addition to this core activity, thanks to the inclusion of
trained people living with T1D and world-renowned scientists and physicians, INNODIA offers corollary
services (e.g., clinical grade and research and innovation labs, patients’ perspective, expert advice from
preclinical development to trial design) to run innovative and “all included” clinical studies. INNODIA positions
itself as the point of contact between those who want to develop DMT for T1D and those who have the tools and
experience to do so.

People and families living with T1D are INNODIA’s centre and INNODIA wants to contribute to make their
voices informed, broad, and heard. INNODIA is committed to fostering a community of knowledgeable, living
day by day with T1D, who are capable of providing adequate support to all INNODIA specific activities for
designing patient-centric products, facilitating the patient/clinician relationship, and making patient-informed
business decisions. Hence, INNODIA has built a constantly expanding group named INPACT: the INNODIA
People living with Type 1DiAbetes CommuniTy (Appendix A). This community represents all possible ages,
genders, ethnicities, citizenships, countries of residence, ages of disease onset, and types of disease management.
All people living with T1D interested in joining the INNODIA community gain a basic set of competencies
through online courses on our training digital platform. Once certified, they become Certified INPACT
Associates and as such they may function as consultants, advocates, or any professional roles that can be
impactful and contribute to INNODIA’s mission.

A training module on “Early T1D detection” has been recently implemented.

INNODIA Early-Stage T1D Program Version 1.0 20/12/2024



2. RATIONALE FOR THE INNODIA EARLY-STAGE T1D DETECTION
PROGRAM

As part of its mission, INNODIA is striving to establish itself as the leading EU platform for medicine
developers focused on halting T1D progression and accelerating the development of disease-modifying
therapies (DMT) for individuals from Stage 1 onwards. In this context, INNODIA holds a privileged position
by:
¢ uniting nearly 110 Members across 20 EU countries (as of December 2024), with access to thousands
of people living with T1D, ranging from 1 to 99 years old;
¢ establishing a network of clinical sites of excellence across Europe, equipped to conduct clinical trials
for T1D disease-modifying therapies;
¢ leveraging over a decade of expertise in early T1D detection and benefiting from the world's leading
experts in the field, represented within its Member community;
¢ being recognized as a trusted non-profit partner by both its academic Members and medicine
developers.

Given these distinctive characteristics, INNODIA aims to establish an optimal "T1D prevention ecosystem."
INNODIA offers its Members a clinical center-based early-stage T1D detection program for relatives and
friends of individuals living with symptomatic T1D through the INNODIA DETECT protocol, which
provides:

e astandardized [Ab detection protocol and test

e patient-facing documents in local languages

¢ an electronic Case Report Form (eCRF),

e educational support for healthcare providers,

e network collaboration and guidance, and

e budget coverage for initial and re-testing IAb.

All individuals testing positive for IAb through the INNODIA DETECT protocol - or via other means, such as
local screening initiatives - become a clinical responsibility. However, INNODIA supports their ongoing care
through the INNODIA MONITOR initiative, which provides:

e guided follow-up via a decision-tree eCRF,

e patient-facing documents in local languages,

¢ cducational support for HCPs,

e network collaboration and guidance, and

¢ secure storage of updated information on individuals with presymptomatic T1D.

All data collected through the INNODIA MONITOR initiative on presymptomatic T1D individuals will be
centralized in a secure directory. As the sponsor of the program, INNODIA serves as the data controller under
GDPR regulations. However, INNODIA does not have access to any personally identifiable information, which
remains exclusively with the clinical sites.

INNODIA acts solely as a facilitator: when medicine developers present clinical trial opportunities for
presymptomatic T1D individuals, INNODIA connects them with the clinical sites where these individuals have
been identified. This ensures that clinical sites can actively engage as recruiting centers, facilitating the
participation of eligible individuals in these trials.

For medicine developers, this provides a single point of contact—a trusted, non-profit international
organization—that offers access to aggregated and anonymized information on individuals at various stages of
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T1D. In addition, INNODIA delivers comprehensive support and facilitation for clinical studies, ensuring an
efficient and patient-cantered approach.

Consequently, it is of utmost importance for INNODIA to continue supporting early T1D detection activities
across all its clinical centres to drive progress in the prevention and treatment of T1D.

The INNODIA ambition (graphically depicted in Figure 2) is to lead a collaborative and efficient movement
across the EU, resulting in INNODIA as the EU platform for enabling matchmaking between people with
presymptomatic T1D and qualified clinical sites where prevention studies can be conducted, thereby directing
all medicine developers interested in running prevention studies and serving as an accelerator.

Figure 2. INNODIA aims at becoming the EU platform enabling matchmaking between presymptomatic T1D people and
qualified INNODIA Members where prevention studies can be conducted is here graphically depicted.
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APPENDIX
Appendix A: INPACT associates

The INNODIA People Living with Type 1 Diabetes Community (INPACT) is a group of informed, trained, and
motivated individuals, either living with Type 1 Diabetes (T1D) themselves or supporting family members with the
disease. These individuals are deeply committed to accelerating the development of treatments and cures for T1D.

They do not only provide a voice but embody the collective expectations and aspirations of the T1D community within
INNODIA.

INNODIA aims to support medicine developers in designing patient-centric products, understanding the patient-
clinician relationship, and making patient-informed business decisions. The perspectives of people with T1D and their
families are central to INNODIA's mission, with the goal of amplifying, unifying, and better informing their voices.

The core concept of INPACT is to unite a diverse community of individuals living with T1D, encompassing all ages,
genders, ethnicities, ages of disease onset, types of disease management, and countries of residence.

Individuals wishing to join the community will be required to acquire a basic set of competencies by completing online
training and assessments. Upon completion, they will become certified INPACT Associates. These Associates will
actively contribute to INNODIA's mission by advising medicine developers, supporting clinical sites, and engaging
with local communities to share knowledge and the latest advancements in T1D research.

Within the INNODIA F&F Early-Stage T1D Detection Protocol, INNODIA will involve at least one INPACT
Associate per country where INNODIA members are present. These Associates will assist clinical sites in preparing

patient-related materials in the local language. Additional peer-to-peer support will be provided upon request by the
INNODIA sites.

INNODIA Early-Stage T1D Program Version 1.0 20/12/2024



