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PREDICTED TRENDS IN INCIDENCE OF TYPE 1 

DIABETES IN FINNISH CHILDREN < 15 YRS
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Something has to be doneééé.



Genetics

INSIGHT INTO ETIOIMMUNOPATHOGENESIS
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GENETICS OF TYPE 1 DIABETES

ÅInheritance not explained in a Mendelian fashion

ÅNo single gene allele always associated 

ÅNo unique DNA sequences observed 

(e.g., no mutations)

ÅPolymorphisms in multiple genes associated 

ÅSusceptibility therefore polygenic

ÅHLA (DRB1, HLA-DQB1 and HLA-DQA1) alleles 
confer greatest risk (30-50%)



DIAGNOSIS RELATIVES  POPULATION

 ICA 70-80%  3-5% 0.5-5%

 GADA 60-80%  2-4% 1-3%

 IAA 40%  2-4% 1-3%

 IA-2A 60%   2-3% 2-3%

ICA   = islet cell autoantibdies
GADA  = glutamic acid decarboxylase autoantibodies
IAA      = insulin autoantibodies
IA-2A   = autoantibodies to insulinoma associated Ag



DQB1*0402

Asp57b

Leu56b

a-chain

b-chain

DQ beta chain amino acid 57 

non asp ïsusceptibility

Asp - protection



EVIDENCE FOR AUTOIMMUNITY

ÅMorphologic evidence of insulitis

ÅHumoral immunity

ÅCell mediated immunity

ÅAssociation with other autoimmune disease

ÅGenetic/HLA Association

ÅResponse to immunotherapy



Normal Islet

Insulitis

http://medgen.genetics.utah.edu/photographs/diseases/high/endo040.jpg


ÅIncreasing incidence worldwide 

ÅNo relative in 85-90% of cases

Å1 in 2-3 twins concordant

ÅEnormous country-country variation

ÅAnimal studies

EVIDENCE FOR ENVIRONMENTAL 

INFLUENCE



DPT-1
(Diabetes Prevention Trial ïType 1) 



DPT-1

(Diabetes Prevention Trial ïType 1) 
RISK/TIME TO DIABETES BY ISLET ANTIBODIES
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EFFECT OF AGE
10 YEAR RISK OF DIABETES

IF CONFIRMED ICA+
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RISK OF TYPE 1 DIABETES IN ISLET ANTIBODY +

RELATIVES ACCORDING TO FPIR
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ROLE OF INTRAUTERINE/PERINATAL 

ENVIRONMENT

ÅPossible trigger/modulate immune response

ÅViruses

In-utero: Rubella

Enterviruses

Early exposure: Mumps, Rotavirus, CMV

ÅDietary practices

Decreased breastfeeding

Early introduction of cow milk/cereals

Nitrosamines

Coffee consumption



CONGENITAL RUBELLA

Å30% develop Type 1 diabetes

ÅIncubation period 5-20 years

ÅICA, IAA in up to 80%

ÅHigh-risk HLA DR3/4

ÅAssociated with autoimmune thyroid disease

ÅMolecular mimicry with 52kDa autoantigen

ÅAnimal model ïSyrian hamster

ÅNo diabetes post MMR vaccination



TRIGR RATIONALE
(Trial to Reduce IDDM in the Genetically at Risk)
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TRIGR
(Trial to Reduce IDDM in the Genetically at Risk)

Å2159 infants randomized when weaned from 

exclusive breastfeeding to

Å extensively hydrolyzed casein formula

Åregular intact cowôs milk based formula 

ÅMonitored until February 2017 for appearance 

of diabetes predictive autoantibodies and 

clinical T1 diabetes

ÅParticipants 10-14 years old at study 

conclusion

JAMA 2018;319(1):38-48



TRIGR
(Trial to Reduce IDDM in the Genetically at Risk)

ÅDid NOT result in a reduction in the 

incidence of Type 1 diabetes after 

11.5 years of follow up

ÅNo evidence to revise dietary 

recommendations for infants at high 

genetic risk for Type 1 diabetes

JAMA 2018;319(1):38-48



ENDIT (Europe)
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TRIGR

Cow Milk Avoidance

DPT-1 (North America)
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PREVENTION OF DIABETES 

IN NOD MICE

ÅMore than 200 therapies !!!

ÅImmunosuppression

ÅImmunostimulation

ÅDiet

ÅTolerance

ÅHormonal manipulation

ÅMany othersééééé..





LESSONS LEARNED FROM NOD PREVENTION

Â Early prevention easy

Â Late intervention difficult few effective agents

Â Dosing is important

Â Not all interventions are safe

Â Humans are not mice!!!!



DEFINITIVE DETERMINATION TEDDY
THE ENVIRONMENTAL DETERMINANTS OF 

DIABETES IN THE YOUNG

To identify environmental factors and gene 

environment interactions causing autoimmunity and 

diabetes 


