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TYP 1 DIABETES
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PREVALENS/INCIDENS

=300 miljoner minniskor har diabetes - 10-15% TID.
Hos barn och ungdomar har den absoluta majoriteten TID.

Incidensen har okat mycket snabbt!
= Arligen ca 3% - Stora skillnader i virlden

* | ménga delar av virlden har den snabbaste okningen varit i den yngsta dldersgruppen.

Livstidsrisken hos generella populationen i Sverige ir ca 1%.



GENETIK

Bara 10-20% har forstagradsslakting T1D.
* Syskon niistan 10% okad risk

* Monozygotisk tvilling <40% risk.

HLA-klass Il gener ~50% av genetiska risken.
* Hog-, intermeditir- and ldg risk.
* Hogst risk DR3-DQ2/DR4-DQ8 (DQ2/8)
* Fler med intermeditr risk HLA-genotyper nu @n for 30 dr sedan.
* Niistan 90% av Skandinaviska barn med T1D har minst 1 av DQ2 eller DQS.



MILJOFAKTORER

Inte 100% risk fér monozygotiska tvilling och snabbt ckande incidence

Mdanga olika miljéfaktorer:
* Infektioner, kejsarsnitt, dieter, vikt och ldngd, stressful events and toxiner etc

Conflicting evidence!
* Otillracklig power, olika populationer, trigger/promoter

Autoimmuniteten borjar léngt innan diagnosen = olika faktorer runt graviditet och
perinatalperioden av intresse!



SYFTE

Att oka kunskapen om faktorer runt graviditeten och forlossningen som kan Gka eller

minska risken for att barn och ungdomar utvecklar typ 1 diabetes (T1D).

Forhoppningen att kunna bidra till okad kunskap om etiologin och orsaken till den

okade incidensen.



MATERIAL AND METOD

Tre fall-kontrollstudier och en kohortstudie



SWEDIABKIDS

SVENSKA BARNDIABETESREGISTRET

SWEDIABKIDS v(/ i)
: : : A t 2016 -
Nationellt kvalitetsregister sedan 2000. i i ok
@‘D'“""od,
Alla patienter (99%) som diagnostiserats < 18 (19) dr
med ndgon form av diabetes.
Alla barndiabetesteam i Sverige ingdr. CWEDIABKIDS
3:?21‘;2‘;‘.',!3;'5 Arsrapport 2017

nellt register far barn- och ungdomsdiabetes

2019 fanns data frin ca 21 000 patienter.
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Nationellt myndighetsregister
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Isodaiaregsier | Medicinska fodelseregistret

Information frin ndstan alla graviditeter och forlossningar i Sverige sedan 1973

Borfalochkvaliiet ~ Histork  InEnglish  Overvakning av fosterskador  For uppodtsiamnare il medicine

Baseras pd information frin standardiserade formulir frén
* graviditeten

* forlossningen

* perinatalperioden
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Nationell kohort studie som startade 2005
* Primtira mdlet att karaktirisera diabetes bdttre s att man kan gora en mer korrekt diagnos.

Alla barn/ungdomar med nydiagnostiserad diabetes i Sverige erbjuds att delta.

Undersoker genetiska och immunologiska faktorer i blodprover.

* HLA genotyp, autoantikroppar etc.



STUDIEPOPULATION

SWEDIABKID
9,376 cases

L 3

37,504 controls 4,592 cases

Jan 2000 — Okt 2012

59 cases

9,376 cases
37,504 controls

4,533 cases

985 cases

454 controls

9,278 cases
37,050 controls

Cases and controls with
missing information

6,038 cases
24,102 controls

3,231 cases
12,948 cases




DOL 101007 MN 25-015-3716-3

ARTICLE

Caesarean section per se does not increase the risk

of offspring dev

population-based study

Ulf Samuelsson' « Nina Lindell’ » Marie Bladh *«
Anndie Carlsson® + Ann Josefison®

Received: 18 Februry 2015 /Accepted: 25 June 2015
winger-Verlag Berlin Heidelberg 2015

Methods All children diagnosed with type | diabetes from
2000 to 2012 and included in the register (
matched with four controls by year, day of birth, sex and
county of birth from the Swedish Medical Birth Register.
Results Overall, 13.5% of deliverics were by CS. By group,
 children who developed type | dinbetes were deliv-
f contral children
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loping tvpe 1 diabetes: a Swedish

OR for CS was 1.0, A child who developed type 1 disbetes
nd had a mother with type | disbetes at the time of delivery
had the highest OR to have been bom by CS. Children of

risk of developing type 1 disheles, Matenal dinbetes was the
strongest predictor of childhood diabetes (OR 3.4), especially

had no influence on the risk of
type 1 diabetes during chiklhood or adolescence. However,
matarnal diabetes itselfstrongly mercased the risk of o fispring
developing type 1 diabetes,

Keywords Caesarean section - Epidemiology - Pregnancy
Sex - Type | dinbetes

Caesarean section
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chronic disease among children under the age of 1§ years.
According to the Swedish pasdiatric diabetes quabity register
(SWEDIABKIDS), about 800 new cases of type | diabetes in
children below 18 years are reported annually, and more than
8,000 children arc undergoing insulin treatment (3],
Panllel to the increasing rates o ftype | diabets an increas-
ing Cacsarcan section (CS) mate has been obsarved [4-7] in
developed countrics. In Sweden, the mic of C8 rose from
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SYFTE

Undersoka om det finns en koppling mellan kejsarsnitt och risken att utveckla T1D i barndomen.

Hypotes: Att fadas med kejsarsnitt okar risken att utveckla T1D.



MATERIAL OCH METOD
STUDIEPOPULATION

> BDD

37,504 controls 9,376 cases

Study |

9,376 cases
37,504 controls

98 cases
454 controls

4,592 cases

9 376 barn med T1D
37 504 kontrollbarn

59 cases

ﬁ 4,533 cases

l Study i
9 278 case

37,050 control

e Cases and controls with
missing information

6,038 cases
24,102 controls

3,231 cases
12,948 cases




MILJOFAKTOR

Forlossningssatt — vaginal forlossning eller kejsarsnitt

= Kejsarsnitt = akut eller elektivt.



RESULTAT

Proportion of mothers (%)

ALL CAESAREAN SECTION (CS) PLANNED CS ACUTE CS

B Women with diabetes (n=476) = Women without diabetes (n=5,873)




MULTIVARIAT ANALYS — OR FOR ATT UTVECKLA T1D

Ojusterad OR Justerad OR

Kejsarsnitt: 1,12 (95% Cl 1,06 — h20) Kejsarsnitt: 1,02 (95% €1 0,94 - 1,10)

JDIdldetes hos modern: 2,89 (95% Cl 2,82— 4,12)

Moderns diabetes, BMI och alder

T1D hos modern: 7,90 (95% CI /94 - 10,30)D hos modern: 7,54 (95% Cl 5,50 — 10,40)

Hos barn med T1D:
OR att vara fodd med kejsarsnitt om modern inte hade diabetes var 1,0 (95% Cl 0,93-1,07)



KONKLUSION

»Kejsarsnitt hade ingen uppenbar effekt pé risken for att barnet skulle
utveckla T1D.

> Diabetes hos modern, speciellt T1D, vid tiden for férlossningen okade
risken for T1D hos barnet.
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Maternal obesity as a risk factor for early childhood type 1 diabetes:
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Abstract

A Genetic and factars are be-
lieved to cause type | diabetes. The aim of this study was to
investigate the influcnoe of maternal BMI and gestational
weight gain on the subscquent risk of childhood type |
diabetes.

Merhods Children in the Swedish National Quality Register
for Diabetes in Children were matched with | children

95% C1 105, 1.38 adjusted OR L.18; 95% CI 102, 1.36),
Among children with type | diabetes (n = 3231 ) there was @
difference (p < 0.001) in age at onset in relation to the
mother's BMI. Among children in the oldest age group (15—
19 years), ther: were more mothers who had heen under-
weight during pregrancy, while in the youngest age group
{04 years ) the pattern was reversed.

p ; :

from the Swadish Madical Birth Register, Children ware in-
cluded whose mothers had data available on BMI in carly
pregnancy and gestational weight gain, giving a total of
16,179 indivicuals: 3231 children with type 1 dishetes and
12,948 comtrol children.

Resuits Mothers of children with type 1 diabetes were more
likely 1o be obess (9% [n = 292/3231] vs 7.7% [n = 991/
12,948]; p = 0.02) andior have diabetes theamselves (2 8%
= 03231 ] vs 0.85% [n= 108/12,948; p < 0.001) comparad
with mothers of control children, Gestational weight gain did
not differ significantly betwean the two groups of mothers. In
mothers without diabetes, matemal obesity was a significant
risk factor for type | diabetcs in the offspring (p = 0.04). A
child had an increasod risk of developing type 1 diabetes if the
mother had hea abese in carly pregnancy (crode OR 1.20;
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Maternal obesity, in the absence:
of matemal diabetss, is a risk factor for type 1 diabetes in
the offspring, and influcnces the age of onsd of type | diabe-
tes. This emphasises the importance of & normal matemal
BMI to potentially decrease the incidence of type | dihetes.

Keywords Age atonset -BMI - Gestational weight gain -
Obesity - Pregnancy - Type | disbetes

‘Abbreviations
oM

MBR

SALAR

Institute of Modicine
‘Swadish Medical Birth Register
Association of Local Authorities and
Regions

‘Swadish National Quality Register for
Disbets in Children

SWEDIABKIDS

Introduction

Type 1 diabetes is one ofthemast common chronic discses in
children and young adults, and the incidence has incrossed
worldwide in eeent decades [1, 2], Since the 1980, the in-
arcasc has boan amund 3% mnmually and the discase currently
affects abaut 500,000 childran worldwide [1]. Second 1o
Finland, Sweden has the highest incidence of type 1 diabets
in the world [2]. About 2% of children with diabetes in
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SYFTE

Underséka faktorer hos modern genom att se om mammans BMI och
viktuppgdng under graviditeten pdverkar barnets risk att utveckla T1D.

Hypotes: Ett hogre BMI hos modern och en storre viktokning under graviditeten
okar risken for T1D hos barnet.



MATERIAL OCH METOD
STUDIEPOPULATION

> BDD

4,592 cases

l 59 cases
ﬁ 4,533 cases

9,278 cases
37,050 controls

37,504 controls 9,376 cases

3 231 barn med T1D
12 948 kontrollbarn

9,376 cases
37,504 controls

98 cases
454 controls

BN (ases and controls with
missing information

6,038 cases
24,102 controls

3,231 cases
12,948 cases




-~ MILIGFAKTOR

Mammans BMI och viktuppgdna under agraviditeten (GWG)

BMI kategori innan BMI (kg/m?2)
graviditeten

Undervikt <18,5

Normalvikt 18,5 -24,9

Overvikt 25,0-29,9

Fetma > 30,0

Viktuppgangen (GWG):
Adekvat
For liten
FOr stor




RESULTAT

Fetma hos modern var vanligare hos mammor till barn som senare utvecklade T1D.
>9,0% vs 7,7% (p= 0,02)

Sdags bara hos médrar utan diabetes.
- 8,8% vs 7,6% (p=0,04)

Modrarnas viktuppgdng skilde sig inte &t mellan grupperna (p=0,06).



MULTIVARIAT ANALYS — OR FOR ATT UTVECKLA T1D

Ojusterad OR Justerad OR

1Fetma hos modern: 1,18 (95% CI 1,02 - 1,36)




Moderns BMI skiljer sig beroende pd insjuknandedldern hos barnet.

Age at diagnosis of Type 1 diabetes in relation to BMI in early pregnancy

100 -
90 -

80 -

70 -
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30 -
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Underweight: BMI<18.5 Normal weight: BMI 18.5-24.9 Overweight: BMI 25-29.9 Obese: BMI=30
Maternal weight/BMl in early pregancy

Q\? - . .
< Age at diagnosis:
c
S W 15-18 year
£
(@) H 10-14 year
W 5-9 year
B 0-4 year
p<0,001




KONKLUSION

> Fetma hos modern, om mamman inte har diabetes, dr associerat med
en okad risk for T1D hos barnet.

»Fetma hos modern kan pdverka insjuknandedldern i T1D hos barnet.
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Size for gestational age affects the risk for type 1 diabetes
in children and adolescents: a Swedish national case—control study

Nina Lindell () - Marie Bladh " - Annelie Carlsson® (3 - Amn Josefsson (3 - Karin Aakesson ™ (3«
UK Samuelsson** (3

Receivect 31 Augus 2020 /Acceptect 11 Novemier 2020 / Publiched anline: 5 February 2021
T The Authars) 2021

Abstract

iy thesi: i i itribute o the risk 1 diabetes. The aim of this study wasto
ipate how size for gestati the risk iping type 1 disbetes.

Methods Using the Swedish pacdiatric diabetes quality register and the Swedish medical birth register, chikdren wity type 1

disbetes diagnosed between 2000 and 2012 {n=9376) were matched with four control children {n =37,504). Small for gest-

tional age (SGA) and large for age (LGA) defined ing to Swedish national sandards. Data were initally

mlymdm;m’sxzmﬂmbymglemﬂmlﬁpbmﬁcmmm.

Results An equal ion of children were born ik for jonal age, but children with type | diabetes were more

often bom LGA and less often bom SGA than control children (4.7% vs 3 5% and 2.0% vs 2.6%, respectively, p < 0.001), In the

multiple logistic regression analysis, being born LGA increased (adjusied OR 1.16 [95% €1 1.02, 1 32]) and SGA decreased

(adjusted OR 0.76 [95% 1 0.63, 0.92]) the risk for type | diabeies, f matemal BMI and diabetes.

Conclusi ion Size C age of Swedish childre: the risk of type | disbetes, with increased dsk ifthe

child & bom LGA and decreased risk if the child & bom SGA. Being bom LGA is an independent rek ficor ©r type | diabetes

i ive of matermal BMI . Thss, reducing fhe risk for a child being bom LGA might i some extent reduce the dsk for

type 1 diabetes.

Keywords Age at onset - Children - Epidemiology - Large for gestational age - Risk factor - Small for gestational age - Type |
diabees

Abbreviations MBR. Madical birth register
AGA  Appropriate for gestational age SGA  Small for gesmtional age
LA Large for gestational age
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incidences in the world, surpassed orly by Finlind [1]. Alfough
thereis aknown genetic association betwoen type | dishetes and
University, Lund, Sweden certin HLA-alleles, asch as D02 and DOE [2], the cause of the
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SYFTE

Underséka perinatala riskfaktorer hos barnet genom att se om ‘vikten i
forhallande till graviditetsldngden’ paverkar risken fér att utveckla T1D och
insjuknandedldern samt att se om det fans ndgra konsskillnader.

Hypotes: Att vara fodd ‘stor for tiden (LGA) eller ‘liten for tiden’ (SGA)

pdaverkar risken att insjukna i T1D oberoende av mammans BMI och om hon har
diabetes eller inte.



MATERIAL OCH METOD
STUDIEPOPULATION

37,504 controls 9,376 cases

-
9 278 barn med T1D

m—‘mms 37 050 kontrollbarn

Study Il
e g Cases and controls -ith

9,278 cases
37,050 controls
missing information

6,038 cases
24,102 controls

9,376 cases
37,504 controls

98 cases

454 controls

3,231 cases
12,948 cases




MILJOFAKTOR

Size for gestational age = storlek /vikt beroende p& graviditetsléngden

* Liten for tiden = Small for gestational age (SGA) = konsspecifik fodelsevikt < 2 SD av
medelvikten fér den graviditetsldngden enligt svensk standard.

* Stor for tiden= Large for gestational age (LGA) = konsspecifik fodelsevikt > 2 SD av
medelvikten for den graviditetsldngden enligt svensk standard

“ Normal for tiden = Appropriate for gestational age (AGA) = inte SGA eller LGA



RESULTAT

Barn med T1D
* Féddes oftare LGA: 4,6% vs 3,5% (p<0,001)
* Foddes mindre ofta SGA: 2,0% vs 2,6% (p<0,001)

Samma resultat for barn fodda i fullgdngen tid eller dd man anvdnde den bredare
(internationella) definitionen av LGA (90:e percentilen) och SGA (10:e percentilen).

Fodelsevikt: Barn som senare utvecklade T1D hade
* Oftare en fédelsevikt = 4000 gram (makrosomi)

* Mindre ofta en lag (1500-2499 gram) eller mycket lag (<1500 gram) fodelsevikt (p<0,001).



MULTIVARIAT ANALYS — OR FOR ATT UTVECKLA T1D

Ojusterad OR Justerad OR
A - LGA: 1,16(95% CI 1,02 - 1,32)

Mammans BMI, alder, paritet, rokning, diabetes och
graviditetslangd.

SGA: 0,76 (95% C1 0,65 - 0,90) SGA: 0,77 (957% CI1 0,63 - 0,93)



KONKLUSION

Barnets vikt beroende pda graviditetsldngden dr associerad med risken for
T1D oberoende av mammans BMI och diabetes.

Att fodas LGA var associerat med en okad risk for T1D.

Att fodas SGA var associerat med en minskad risk for T1D.

LINKOPING
Il.“ UNIVERSITY






SYFTE

Att undersoka om ‘vikten i férhdllande till graviditetslangden’, fodelsevikten eller
mammans BMI skilde sig &t mellan barn som utvecklat T1D med olika HLA genotyper.

Hypotes: Barn som har en HLA genotyp med lagre genetisk risk for T1D och som
trots detta utvecklat T1D, har oftare fotts LGA, med en hég fodelsevikt eller har en
mamma som haft ett hogt BMI jamfort med de barn som utvecklat T1D med den HLA
genotypen som ger hogst genetisk risk.

Att undersoka om fodelsevikt, 'vikt i forhallande till graviditetsldngden’ eller moderns
BMI pdaverkar insjuknandedldern hos barn olika beroende pd barnets HLA genotyp.

Hypotes: Dessa faktorer pdverkar insjuknandedldern olika beroende pd barnets
genetiska risk (HLA genotyp).



MATERIAL OCH METOD
STUDIEPOPULATION

37,504 controls

9,376 cases 4,592 cases

4 533 barn med T1D

9,376 cases
37,504 controls

Study IV

98 cases
454 controls

9 278 cases
37,050 controls

e Cases and controls with
missing information

6,038 cases
24,102 controls

3,231 cases
12,948 cases




VARIABLER

HLA Genotyp grupper:
1. DQ2/8
2. DQ8/X — dar X inte ar 2
3. DQ2/X — dar X inte ar 8
4. DQX/X — dér X inte &r 2 eller 8

Mammans BMI
Fodelsevikt

Storlek /vikt i forhallande till graviditetslangden



RESULTAT

Mammans BMI och ’vikt i férhallande ftill graviditetslangd’ skilde sig inte at mellan
grupperna med det gjorde fodelsevikt (p=0,025)
DQX/X hade oftare l&g fédelsevikt jmf DQ8 /X (p=0,028).

Skillnaden i medelvardet pa fodelsevikten mellan grupperna (p=0,043) forsvann
ndr man justerade for moderns dlder (p=0,05).

Multinomial regression analys - Jmf barn med DQ2/8 var:
Barn med DQ8 /X mindre ofta fédda med makrosomi (OR 0,84 [0,71 — 0,99])
Barn med DQX /X oftare fodda med en lag fédelsevikt (OR 2,15 [1,22 — 3,78])



Age at onset (vears)

15,00

14,00

13,00

12,00

11,00

10,00

9,00

8,00

7,00

6,00

5,00

Y

....... HLA DQ2/8, p=0.139

....... HLA DQS/X, p<0.001
....... HLA DQ2/X, p=0.002
....... HLA DQX/X, p=0.749

-
8
Underweight Normal weight Overweight Obese Morbidly Obese
(<18.5kg/m?)  (18.5-249 kg/m?) (25-29.9kg/m?)  (30-349 kg/m?) (=35 kg/m")

Maternal BMI

Mammans BMI var
omvdnt associerad med

insjuknandeélderni T1D
hos barn med DQ8 /X
och DQ2/X.



RESULTAT — INSJUKNANDEALDER

BMI =25 hos modern = dkad risk att diagnostiseras <15 d&rs &lder for barnen
med DQ2/X, <10-érs alder fér barnen med DQ8 /X och mellan 5-14 éar for
barnen med DQ2/8 (jmf élder 15-18).



KONKLUSION

Fodelsevikten skilde sig ndgot mellan de olika HLA genotypgrupperna.

" Ytterligare studier behovs fér att kunna dra nagra slutsatser.

Att fodas LGA eller att ha en mamma som var dverviktig /hade fetma under
graviditeten var inte vanligare hos barn med Idg genetisk risk fér T1D.

Overvikt och fetma hos modern var associerat med ett tidigare insjuknande i
T1D hos barnen som hade dtminstone en av hogriskhaplotyperna (DQ2 eller

DQS).
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