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Incidence trends for childhood type 1 diabetes in Europe
during 1989-2003 and predicted new cases 2005-20:
a multicentre prospective registration study

Christopher C Patterson, Gisela G Dahlguist, Eva Gyiinis, Anders Green, Gyula Soltész, and the EURODIAB Study Group

www.thelancet.com Vol 373 June 13, 2009 T H E L A N C E T




Incidence rate/10° girls

Noith Northwest West Central East
Q
o
o)
| .
=
LLl
IE
Q
(&)
C
Q
_'g @
g ‘lElElEI ECI{IIII E-AIDI lElIEI{II "IIIE{I Edl{l ‘l'EIEIEI EEI{IEI E-AIDI 1'ElElIII Edl}ﬂ Eﬂl‘l{ll 195"3' E{I{ID Jm
— 19495 2005 2015 1545 2005 2015 1945 20005 2015 1945 2005 2015 19495 2005 2015
(7))}
3 .
8 Annual increase:
Y [* ranges from 2.2 to 6.8%
=)

* higher in younger age group - DA e
 higher in low incidence areas 4 y
 higherin girls 5t0 9




)
Q
o
| -
S

Ll

IE
)
o
=
@

©
o

IE
"
)

]
)

o

b

o

100 000 200 000
[
80000 150 000
60 000
100 000
40 000
20000 >0 000
0 _

0-4 yr 5-9 yr 10-14 yr

0 4

total

2005
2010




» What population?

» At what stage of the disease process?

» How?
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» Relatives of type 1 diabetic patients

motivation for type 1 diabetes screening / prevention
most of the experience so far
=10 to 15% of new onset cases

» General population defined by genetic risk
no motivation for diabetes screening

variable sensitivity / specificity resulting from selection
criteria

» General population
final goal of diabetes prevention
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overall incidence 10-60/10°/year

geographic differences | north / south gradient

~ 1:1 <15 years

sex ratio 3:2 male bias 15-40 yrs
sibling incidence 6%
A ~ 15
children of diabetic mother 2-3%
children of diabetic father 6%
dizygotic twin concordance 0-13%

monozygotic twin

_70N0
concordance 25-10%
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=19 000 cases, 21 000 controls

Nature Genetics, May 2009
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Twin studies
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HLA genotypes in children with diabetes -

AanAd with fimhnn
ClHIU WIU T UITIC

o r diagnosis
o el 1922 to 1946

. [ RO bt 1985 to 2002
'!l':-

'@'4-:

n

L [
i ||
c I
|'_:_

s - ¥
o
v HIL& genotvpe
L L L s Liweay Figure Disirlla i 0 LA e 11 hank ool ¥ —
2002-2004 23(8.7) 0.8(0.4-1.6) grires Lk i ol Lo pllaby e i Gk Yiears 2

wshorts

Gillespie, Lancet 2004
Vehik, Diabetes Care 2010
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*HLA class | and class Il
sinsulin secretion

Lernmark, JCI 2002



Predictive value of metabolic indexes in
ntibody-po tives
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—ROC AUC for various metabolic indexes. @, 2-h plucose—OGTT; O, FPIR; &, FPIR-to-HOMA-IR ratio; [], HOMA-IR.

Xu, Diabetes Care 2010
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» Viruses

congenital rubella, Coxsackie B, mumps, echovirus, cytomegalovirus,
Epstein-Barr virus, retrovirus, rotavirus, parvovirus B19

Bacteria
gut microbiota
Dietary factors

mother or child

cow milk, decreased vitamins C, D, and E, early introduction of cereals,
potatoes/carrots, fruit/berries, cow’s milk, N-nitroso compounds

v

v

increased calories
Psychosocial environment

Non specific triggers
hygiene hypothesis

v v
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Table 3. Age at Exposure to Cereals in Infancy and Risk of Islet Autoimmunity in Diabetes
Autoimmunity Study in the Young Cohort™

Model 2. Combining Rice and Gluten-Containing Exposures
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other
Maternal age 1-Year increase 1.05 (0.98-1.12)

Norris, JAMA 2003
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Type 1 diabetes Time at risk (years) Incidence par 100 000 RRE [95% €1) Adjusted
vaars at risk RR (95% Cli*
M T 306 245 25 1 {referenca) 1 (reference)
Yes 4 c 414 G2 2-6(1-0-T-2) 3-0 (1-0-3-0)

Hypponen, Lancet 2001



Vitamin D intake in infancy and risk of

Odos ratio meta-analysis plot (fixed eftacts)
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Targets of immune intervention in type 1
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Insulin and prevention of diabetes in NOD
mice

nasal administration:

insulin

. B chain
daily subQ. B9-23 peptide

oral insulin

immunizations:

whole insulin
|V B chain
" B9-23 peptide



» screening of 89 827 relatives

» Inclusion:
ICA + (3152, 3.7%)
IVGTT: low FPIR

» first inclusion: 31/12/94, end of accrual: 31/10/2000

» randomized: 339 (3-45 years, median 12 years)
» median follow up: 1345 days, loss of follow up:

1.3%/year

» Protocol:
l.v. insulin for 4 days once a year + s.c. insulin
or observation



European Pediatric Prediabetes -
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» Aim: evaluate the effects of small doses of insulin on
3-cell destruction

» Method: double blind controlled trial

» Inclusion criteria:
age :3-17 years
first degree relatives of type 1 diabetic patients
HLA DQB1 # 0602

positive antibodies:

ICA =40 JDFU or

ICA = 10 JDFU and presence of insulin antibodies or low insulin
secretion

normal glucose tolerance



Diabetes Prevention Trial - 1 EPP-SCIT
90 000 siblings screened 3500 siblings screened
339 included 29 included

Insulin group
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Figure 2: Kaplan-Meier failure curve

European Nicotinamide Diabetes Intervention Trial (ENDIT) Group, Lancet 2004



Johanna Paronen, MO, DM.5c, Hans-Michasl Dosch, M.D., Timo Hakulinen, FhD.,
and Hans K. Akerblorm, M0, D.M.Sc, for the Finnish TRIGR Study Group®

COMNCLUSIONS

Dietary intervention during infancy appears to have a long-lasting effect on markers
of beta-ce!l autoimmunity — markers that may reflect an autoimmune process leading
to type 1 diabetes. (Funded by the European Commission and others; ClinicalTrials.gov
number, NCT00570102.)

Knip NEJM 2010






Table 1. Hazard Ratios with Highly Hydrolyzed Infant Formula, as Compared with Conventional Cow’s-Milk—Based
Formula, for Seroconversion to Positivity for Autoantibodies Pradictive of Type 1 Diabetas.*

Hazard Ratio
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Screening for diabetes associated antibodies in patient's
relatives efficiently identifies at risk individuals

All preventive approaches based on insulin have been
inefficient to alter the course of disease

Other preventive approaches evaluated so far have been
similarly disappointing (nicotinamide)
Dietary intervention is currently being evaluated

- Ll ~1. o L -

Controlled trial are the only way to evaluate therapeutic
approaches
Given the complexity of such trials, solid data in recent

onset diabetes are necessary to embark in diabetes
prevention



