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roadmap

Pathofysiologie & epidemiologie childhood T1DM

Predictie: screening auto-antibodies & genetica

Preventie: waarom & hoe



Incidentie

5-10% van alle patienten met diabetes = Type 1

Wereldwijde incidentie neemt toe met ca ~3 % 

per jaar

Grote geografische variatie: hoogste incidentie 

Finland

Bron: IDF atlas, T1D index



Nederland

1. Incidentie kinderleeftijd, ca:20/100.000 

2. DPARD registratie



Polygene aandoening

❑ Type 1 > 50% erfelijk

❑ ..85% heeft geen aangedaan familielid

❑ HLA sterkste bijdrage aan risico (DR3/DR4) OR16

❑ > 70 regio´s bijdragend

❑ “genetics loads the gun, environment pulls the 

trigger” (Bray 1998)

❑ Trigger



Model pathofysiologie: Eisenbarth

Hypothetical stages and loss of beta cells in an individual progressing to type 

1A diabetes. From Eisenbarth, NEJM,1986



Eisenbarth update 2015 



Eisenbarth update 2: naar precision 

medicine

Carr ALJ, Evans-Molina C, Oram RA. Precision medicine in type 1 diabetes. 

Diabetologia. 2022 Nov;65(11):1854-1866. doi: 10.1007/s00125-022-05778-3. Epub 

2022 Aug 22

Preventie met ab 

screening

Predictie dmv 

screening genen



C peptide als marker van betacell massa

Keenan et al: Residual insulin 

production and pancreatic ß-cell 

turnover after 50 years of 

diabetes: Joslin Medalist Study. 

Diabetes 2010;59(11):2846-53

Vollenbrock CE, Fasting and

meal-stimulated serum C-

peptide in long-standing type 1 

diabetes mellitus. Diabet Med. 

2023 Feb;40(2)

Davis et al:Prevalence of 

detectable C-Peptide according 

to age at diagnosis and duration 

of type 1 diabetes. Diabetes 

Care 2015 Mar;38(3):476-81



2022



The dynamics of islet autoantibodies: 

seroconversion

Autoantibody profiles at initial seroconversion in the age groups 0 to 2 

(N = 41), 2 to 5 (N = 51), 5 to 10 (N = 97), and 10 to 15.5 (N = 86) years

Development of islet cell (ICA), insulin (IAA), glutamate 

decarboxylase (GADA), islet antigen-2 (IA-2A), and zinc 

transporter 8 (ZnT8A) antibodies by age 15.5 years.

Finland - DIPP study

n=1005. Participants carried either the 

high-risk HLA genotype DQB1*02/*0302 or 

the moderate-risk genotypes DQB1*0302/x 

(x≠*02, *0301, or *0602) (16, 17)





Antistoffen in stage 1 diabetes: predictie

Bottomline: 

“the number of 

detectable islet 

autoantibodies 

correlates with 

risk” (Ziegler 

JAMA 2013)



Progressietijd is variabel

progression time to diabetes after seroconversion was heterogeneous. In our study, it ranged from weeks to 18 years and has been reported to 

take more than 2 decades in some individuals.15 Variation in progression time was associated with the age of seroconversion, genetic markers, 

sex, and the type of islet autoantibody. A faster rate of progression in children with early seroconversion was previously reported in a subset of 

the German cohort

Factoren: leeftijd seroconversie, genetic markers, 

geslacht, type auto ab



Progressietijd is variabel

Factoren: leeftijd seroconversie, genetic markers, 

geslacht, type auto ab



Eisenbarth update 2015 



Genes



-> combined risk score

Ferrat LA, et al & TEDDY Study Group. 

A combined risk score enhances prediction of type 1 diabetes among susceptible

children.  Nat Med. 2020 Aug;26(8):1247-1255.

we sought accurate, cost-effective estimation of future T1D risk by developing a Combined Risk 

Score (CRS) incorporating both fixed and variable factors (genetic, clinical and immunological) 

in 7,798 high-risk children followed closely from birth for 9.3 years. 

Compared to autoantibodies alone, the combined model dramatically improves T1D prediction at 

ages ≥2 over horizons up to 8 years (ROC-AUC ≥0.9), doubles the estimated efficiency of 

population-based newborn screening to prevent ketoacidosis, and enables individualized risk 

estimates for better prevention trial selection



Verdere differentiatie

❑ Progression trajectories (Kwon 2022)

❑ Role of 1st appearing ab (Krischer 2022)

❑ Predictie klin beloop o.b.v. ab patroon (Terada 

2022)

❑ En: wannéer screenen?



Wannéer screenen?

Screening of children at 2 years and 6 years of 

age effectively identifies most individuals who 

develop type 1 diabetes before 15 years of age.

Double screening at the ages of 10 years and 14 

years, or even single screening at 10 years, was 

highly sensitive in detecting adolescents who 

will develop type 1 diabetes.

Ghalwash M, Dunne JL, Lundgren M, et al. Two-age islet-autoantibody 

screening for childhood type 1 diabetes: a prospective cohort study. Lancet 

Diabetes Endocrinol 2022; 10: 589–96.

Ghalwash M, Anand V, Lou O, Martin F, Rewers M, Ziegler AG, Toppari J, 

Hagopian WA, Veijola R; Type 1 Diabetes Intelligence Study Group. Islet

autoantibody screening in at-risk adolescents to predict type 1 diabetes until

young adulthood: a prospective cohort study. Lancet Child Adolesc Health. 

2023 Jan 18



Interventie: Teplizumab (anti-CD3)

TrialNet deelnemers

• 1e en 2e graads verwanten

• >8jr

• 2x 2+ AA afgelopen 6m

• Dysglycemie op OGTT

1dd x14d infusie anti-CD3 

monoclonal Ab

Tijd tot stadium 3 vertraagd met 24 

mnd (HR 0.41)

Bijwerking: verlaagde t-cellen

Zonder infectieuze consequenties.

Betere respons ZnT8-, DR3-, DR4+

Kleine studie (76…44/32)

Middel erg duur

Herold et al NEJM June 2019



Sims2021



Teplizumab (3)





Arch Dis Childh 2021









Algemene screening?

Ethiek

Psychologie

Infrastructuur

Kosten



samenvattend

Stagering fase 1,2,3

Steeds meer tools in handen voor predictie T1DM

Interventie in fase 2: eerste resultaten

Algemene screening nog veel haken en ogen


