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By the time people with T1D display symptoms, β-cell mass is significantly reduced 

Rate of decline in β-cell function: β-cell mass 
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Proposed new time for diagnosis of T1D: Autoantibodies



The ADA and ISPAD Recommend Screening for Islet 
Autoantibodies to Establish the Presence of Presymptomatic T1D

ADA, American Diabetes Association; ICA, islet cell cytoplasmic autoantibody; ISPAD, International Society for Pediatric and Adolescent Diabetes; GAD, glutamic acid decarboxylase; IA-2, 
insulinoma-associated antigen-2; IAA, insulin autoantibody; T1D, type 1 diabetes; ZnT8, zinc-transporter 8.

1. American Diabetes Association Professional Practice Committee. Diabetes Care. 2024;47(Suppl. 1):S20-42. 2. Besser REJ, et al. Pediatr Diabetes. 2022;23(8):1175-87. 3. Winter WE, et al. 
J Appl Lab Med. 2022;7:197-205. 4. Arvan P, et al. Cold Spring Harb Perspect Med. 2012;2 a007658. 5. Peters A. J Fam Pract. 2021;70(6S):S47-52. 
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Specific autoantigen targets identified on islet cells3,4

The presence of ≥2 confirmed islet autoantibodies identifies people with autoimmunity, many of whom may be 
presymptomatic (Stage 1 and 2) and at a high risk of progressing to clinical aT1D (Stage 3) over their lifetime1

Figure adapted from Arvan 20124
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risk of progression to symptomatic type 1 diabetes with multiple islet autoantibodies approaches 100%

paradigm shift for staging of type 1 diabetes before clinical onset

Biomarkers for an early diagnosis 

Ziegler AG et al. JAMA 2013.



Children diagnosed with presymptomatic T1D through public health screening 

have milder diabetes at clinical manifestation

Fasting C-Peptide at clinical manifestation

Median: 0.10 Median: 0.21 

P<0.001

Median: 10.5 Median: 6.8 

P<0.001

HbA1c at clinical manifestation

New onset register cohort in 
children in Bavaria, Germany Hummel S et al. Diabetologia. 2023 Sep;66(9):1633-1642
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Diabetologia, Diabetes, Diabetes Care 2025
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Arresting type 1 diabetes in Europe –

biomarker discovery feeding interventions 

http://www.innodia.eu/
http://www.innodia.org/


Biomarker discovery flow
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Gene expression signature predict speed of progression of C-peptide loss



Moulder R et 
al 2023 

Diabetologia 

Proteome signature predict speed of progression of C-peptide loss



Sebastiani G. et al., 2024, Cell 
Reports Medicine

miRNA signatures predict speed of progression of C-peptide loss



Multi-Omics Integration

Multi-Omics data

• Transcriptomics 

• miRNA (targeted 
and untargeted)

• Proteomics

• Lipidomics

• Metabolomics

• Immunomics

Objective

Integration of multi-
omics dataset and 
association with 
disease progression 
groups

Methods

Multi-Omics Factor Analysis (MOFA) and differential analysis

S. Brunak, Diab Res Clin pract 2024
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Disease modifying therapies in T1D

Pociot and Johannesen, Textbook of Diabetes (6th Edt) Den Hollander NHM and BO Roep Front Med 2022 9:932086



Ludvigsson J et al BMJ Open 2022;12:e061776; Puente-Marin S et al Front. Immunol. 2023 14:1112570



Sassi G et al Diabetes 2023;72(10):1470–1482



Signature of non-response to anti-CD3 therapy in NOD mice 
and people with Stage 2 and stage 3 T1D treated with 
teplizumab

Sassi G, Lemaitre P…Mathieu C, Gysemans C
2025 In Press

Stage 3 Stage 2
Baseline predictive response score associated with clinical response to teplizumab 
outcome in stage 2 and 3 type 1 diabetes
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Precision medicine is changing the paradigm in T1D

Precision Medicine: 
Towards Personalised Interventions
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Precision Medicine: 
Towards Personalised Interventions
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