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= Epidemiology of TIDM (incidence, prevalence and tg@pb\r\g@?ends):
o . W o8
= Results from large epidemiologic studies @\5\6?\\6‘66
., o
e <
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1999

Epidemiology of T1DM:

Child 1989 — 1994
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Epidemiology of T1DM: =
DIAMOND results

T1DM incidence varies tremendously among =

countries e—
= In most Asian populations: b
= <1 per 100.000/year 0“6

ua
ithuania
Poland
G Brazil
O Latvia
& Tunisia
Russi

Intermediate

= In European populatlonsog" \g s
NE of
" From 4 per 100@@\9ng(€8 41 per 100.000/year P i
B”:’EEE Low
" In Nor\glgﬁ?ngg@é% populatlons e
6\ g
()\’0Q From?l per 100.000/year to 25 per 100.000/year — Very low
e e —

The DIAMOND Project Group, Incidence and trends of childhood Type 1 diabetes worldwide 1990-1999, Diabet. Med. 23 (2006) 857—866.

Incidence (per 100 000/year)
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Epidemiology of T1DM:
DIAMOND results

\O\OQ\

‘ m\
Agfi \gé e ars&\a\\ Risk ratio 95% CI

= The incidence increases with age Boys* @0’\30—36@ 1.00
° ce CSL 1.52 (1.47; 1.58)
O\,\ d\ 10-14 1.94 (1.87; 2.01)

e 0-4 1.00
= No differences in age- group$O GO“ 5\‘@ o 7 (1.66: 1.79)
A\ \(\6 10-14 1.93 (1.86;2.01)

specific incidence betv@b% > Totalt 0-4 1.00
o 5-9 1.62 (1.57; 1.66)
@66 N2 (5\ 10-14 1.94 (1.89; 1.98)

genders X0 o\e
(GQ \\G( * Adjusted for centre.
5‘\\"\\‘6 Qe( {\0 1 Adjusted for centre and sex.
‘ QO %
O

The DIAMOND Project Group, Incidence and trends of childhood Type 1 diabetes worldwide 1990-1999, Diabet. Med. 23 (2006) 857—-866.



Epidemiology of T1DM:

c)\OQ\
\06
DIAMOND results 59%
‘a(\’b \\6\
Total Age/ year* 0-4 years 5-9 years b\ \,@\\?\ Z&Q‘Qears
Continent Trend % 95% CI P Trend % 95% CI Trﬁ\qg%o%%’é}}‘a Trend % 95% CI P
Africa 3.0 (0.3; 5.8) 0.029 é@\} é@@‘e (3.8; 14.9) 0.6 (-3.0;4.3) 0.154
Asia 4.0 (1.8; 6.2) <0.001 1 3 é%}% (1.4; 8.8) 541 (1.8; 8.5) 0.238
Europe 3.2 (2.7; 3.6) <0.001 3.4 (2.7; 4.0) 2.2 (1.6; 2.8) <0.001
North America 5.3 (3.3;7.3) <0&00q> :11.5) 4.7 (1.4; 8.1) 5.1 (2.3;8.1)  0.674
South America 5.3 (2.8;7.9) (1 2 12.0) 92 (4.7;13.9) 1.7 (-2.0;5.6) 0.071
Central America and West Indies —3 6 (5.0, —’RX$<0 {\ (—6.7;0.3) —-4.2 (—6.5;-1.9) -3.2 (-5.3;1.0) 0.881
Oceania Sg@)% o 111, 1 (3.2;19.6) -0.6 (-6.4;5.5) 2.1 (-3.3;7.8)  0.042
All regions H 44\@(\ <0001 (40D (3.1;49) (2.4;3.7) (1.52.7)  <0.001
(’&“’
The mea\‘n @m’?ggja*r?crease in incidence was 2.8 % from 1990 to 1999:
o
O\QQ

The DIAMOND Project Group, Incidence and trends of childhood Type 1 diabetes worldwide 1990-1999, Diabet. Med. 23 (2006) 857—866.



Country Region Number Standardised Completeness of
e e of incidence rate ascertainment
Epidemiology of T1DM:
° 100 000*
Austria Whole nation 753 9-1(8:5-9-8) 99-7% (1991—
Belgium Antwerp 112 11-6 (9-4-13-7) 98-7%
Bulgaria Western 303 9-6 (8:5-10-7) —94)
Eastern 218 68 (5:9-7-7 (1989-94)
re S u S Croatia Zagreb 83 6 8 ( \ % (1989-94)
Czech Whole nation 1144 %& 100 1989-94)
Republic
Denmark Four counties 13-9-18. \\ %(1991 94)
Estonia Whole nation \)éa XA ® 100% (1989-94)
Two regions 115&1" AAX1) D 100% (1992-93)
France 99-0% (1991-94)
Germany 92-9% (1993-94)

Very wide range of incidence rates of TIDM

within Europe ,o\@\\

\\\eff

N\
oA

= From 3.2 cases per 100 000 per year in \*\egod\
e
Macedonia to 40.2 cases per 18@@6 in\M

hiand
h incid \@a ﬁﬁ%\(\g h
= High incidence rates the nd north-
(‘5\R

western Euro,ge\?nd\éo‘\/v in central, southern,

g

ope, except for Sardinia

Latvia
Lithuania
Luxemboug
Netherlands
Norway
Poland

Portugal

Romania
Slovakia
Slovenia
Spain
Sweden
Switzerland||
United
Kingdom

Four 9N/ 3-8-9)
‘D 4-0(11-4-16-6)
Wurttemb 11-3(10-6-12-0)

tt|ca \
Five®, x@

Hun ary 6 ?ﬂunﬂes

Whole nation
Whole nation
Lombardia
Lazio
Sardinia
Eastern Sicily
Whole nation
Whole nation
Whole nation
Whole nation
Five regions
Eight counties
Eight western
provinces
Three cities
Gliwice
Bialystok§
Madeira
Portalegre
Algarve
Bucharest
Whole nation
Whole nation
Catalonia
Stockholm county
Whole nation
Northern Ireland
Oxford
Leicester
Leeds

333

542
169
668

95 (8-5-10-5)
62 (4-5-8-0)

8.9 (8:2-9-5)
13-5 (9-8-17-2)
5.9 (5-3-6-4)
7:0 (6-4-7-6)

81(7-3-89)
366 (33-9-39-4)
11-4 (9-5-13-2)

66 (5-8-7-5)

7.4 (6:6-81)
12 8.7— .5

13-0 (11-8-14-3)
21-2(19-3-23-1)
67 (6-2-7-3)

61 (5-4-6-8)
5-4 (4-8-6-0)
5.5 (3-5-7-4)
69 (4-1-9-6)

190 (11-5-26:5)

13-6 (9-8-17-3)
5.0 (4-1-5-8)
84 (7-7-9-0)
7-6 (6:5-8-7)

12-3 (11-4-13-1)

258 (23-4-28-2)
7:9 (7-1-87)

19-6 (17-8-21-4)

17-6 (16-1-19-1)

15-9 (13-5-18-3)

15.7 (14-5-16.9)

96-5% (1989-94)
100% (1993-94)
100% (1989-94)

99.6% (1989-94)
100% (1989-94)
100% (1993)
NSSA
100% (1993-94)
85.2% (1991-94)
98-3% (1991-94)
99-7% (1993-94)
100% (1989-94)
100% (1993-94)
100% (1989-94)
95.9% (1991-94)
99.9% (1992-94)
100% (1991-94)

100% (1989-94)
NSSA
100% (1994)
100% (1993-94)
94-0% (1989-94)
85-1% (1991-94)
100% (1989-94)
100% (1989-94)
100% (1992-94)
98-4% (1991-94)
100% (1993-94)
NSSA
98.6% (1989-94)
NSSA
100% (1989-93)
97-6% (1989-94)

NSSA=no secondary source of ascertainment. *Standardised for age and sex.
11993-94 only. $1989-93 only. §1994 only. |[1991-94 only.

Table 1: Summary registration information for 44 EURODIAB

centres

Trends in the incidence of childhood-onset diabetes in Europe 1989-1998. Green A, Patterson CC; EURODIAB TIGER Stuay Group. vianetoiogia. Zuu'l UCt;44

Suppl 3:B3-8.
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Epidemiology of T1DM:
EURODIAB results

* The mean annual increase in incidence

Was:

= 3.2 % from 1989 to 1999
WO @\
= 3.9 % from 1999 to zoo%) =) g\“
6

" More rapld in SO

countri
\30"'?&J

QW

S}Q,Q{\@é? E(L\J ropean

Country Risk ratio (95% Cl) p . 6
per year Q\

Austria 1-08 (1-03-1- 12 \06{0 0-0005
Belgium 1-10 (0-99- 1 0-09
Bulgaria (two centres) 1 05 1 0 0-06
Croatia Q‘; 0-68

Czech Republic 0-0001
Denmark ,\ \’\-a 0 -99) 0-02
Estonia 0\ \\ O 96-1-12) 0-36
Finland 50 6 6 0-99 (0-93-1-04) 0-62
France \\6 5 1-04 (1-00-1-09) 0-04

Germany S 6 1-07 (1-03-1-10) 0-0004
Gree X?entre\al\e‘ 0-98 (0-93-1-04) 0-57

éﬁl 50 1-07 (1-03-1-12) 0-0006
\/\ eland \ 0-99 (0-84-1-16) 0-88
ree centres) 1-01 (0-97-1-04) 0-69
(Sardinia) 1-01 (0-96-1-05) 0-78
Latvia 0-98 (0-20-1-05) 0-53
Lithuania 1-00 (0-94-1-06) 0-91
Luxembourg 1-04 (0-88-1-22) 0-68
Macedonia 1-01 (0-90-1-14) 0-84
Netherlands 1-02 (0-97-1-08) 0-47
Norway 0-99 (0-94-1-04) 0-67

Poland (three centres) 1-06 (1-03-1-10) 0-0006
Portugal (three centres) 1-13 (1-01-1-27) 0-04
Romania 1-03 (0-93-1-14) 0-57

Slovakia 1-09 (1-04-1-14) 0-0003
Slovenia 1-01 (0-93-1-10) 0-86
Spain 1-00 (0-96-1-04) 0-96
Sweden 1-03 (0-98-1-09) 0:25
United Kingdom (four centres) 1-02 (0-99-1-05) 0-14

Account has been taken of changes in age/sex structure of population.

Variation and trends in incidence of childhood diabetes in Europe. EURODIAB ACE Study Group. Lancet 2000 Nov 11;356(9242):1690.
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Epidemiology of T1DM:
EURODIAB results o~

> S
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Q‘éﬁ) qe® -
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Q05\\'\ - O 10-14 5 @
\O ..@ . 50
0\ o 0-4

I I | I I |
1989 1990 1991 1992 1993 1994

Variation and trends in incidence of childhood diabetes in Europe. EURODIAB ACE Study Group. Lancet 2000 Nov 11;356(9242):1690.
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Epidemiology of T1DM:

SEARCH results

= Overall unadjusted estimated
incidence rates of type 1
diabetes increased by 1.4%

annually from 2002 to 201206'(\“O
P‘G
= After adjustment f%{@a%% S?\O

and race(glg{@%%@@p-» 1.8%

W
O\QQO‘B

Table 2. Type 1 Diabetes Incidence Rates, with the Use of 2-Year Moving Averages.*

Ao
v O\OD

G(
g\‘

Incidence Trends of Type 1 and Type 2 Diabetes among Youths, 2002-2012. SEARCH for Diabetes in Youth Study. N Engl J Med. 2017 Apr 13;376(15):1419-1429. doi:

10.1056/NEJMoa1610187.

Subgroup Year Unadjusted Mo%e\ Adjusted Modely
Annual I Annual Increase
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 & P Value (95% C1) P Value
no. of cases/100,000 youths/yr 6 \
All participants 19.5 19.1 19.9 208 214 22.0 22.0 204 w 0.03 1.8 <0.001
\ ‘ \ ’k& (1.0to 2.6)
Age at diagnosis 6
0—4 yr 16.5 16.1 14.6 146 143 14.2 146 \‘a 14 0 @ -15 0.03% -12 0.10%
\ (-2.9t0-0.1) (260 0.2)
5-9yr 24,0 233 26.2 27.3 29.0 a § 27.7 1.7 0.048 25 <0.001
(0.0t0 3.4) (11tc3.9)
10-14yr 64 266 284 300 \\6 N8 _al 6\ 138 1.2 017 21 0.009
6 (-0.5t0 2.9) (0.5t03.7)
15-19yr 11.0 97 |l \@4 123 Q@ 125 120 121 12.9 18 0.03} 21 0.0093
6 . qe (0.2103.4) (0.5t03.6)
Sex Ge Q(\
Girls 198 18.1 If ‘\ & 20.7 216 21.6 19.7 19.5 19.9 0.7 0.40 1.4 0.01
(-0.9t02.3) (0.3 to 2.5)
oy 19 8 @ 20.4 217 220 224 224 21.0 21.4 234 21 0.003 22 <0.001
g (0.7 to 3.5) (1.3t03.1)
e or ethnlc
Non-Hi; 23.5 24.2 252 26.3 274 27.5 254 253 27.0 0.3 0.22 1.2 0.02
ié (-05t02.2) (02t02.2)
'\ ispanic 14.7 15.9 17.2 16.1 16.3 17.8 16.5 15.5 17.5 19.0 1.4 0.27 22 0.02
M ° black (-1.0t0 3.8) (0.4 to 4.1)
Hispanic 13.7 12.2 13.9 16.1 16.4 16.1 16.9 16.2 15.2 14.8 3.7 0.009 4.2 <0.001
(0.9 to 6.6) (2.5t05.9)
Asian or Pacific 7.9 7.3 7.0 8.5 8.4 6.6 6.9 5.5 7.4 9.7 4.1 0.20 3.7 0.08
Islander (-2.1t0 10.6) (-0.5t0 8.1)
Native American 6.6 5.7 3.8 4.7 5.0 4.4 5.0 5.4 5.7 6.5 1.4 0.71% 0.4 0.92
(-5.6t0 8.9) (-6.5t07.7)
Study site
South Carolina 16.8 16.6 17.7 17.6 18.8 204 19.9 19.1 19.0 18.6 1.4 0.13 2.2 0.008
(-0.4103.3) 0.6t 3.8)
Ohio 24.7 27.1 25.0 233 23.8 24.4 24.2 25.1 25.8 26.1 0.7 0414 0.9 0.27%
(-0.91t02.3) (-0.7 t0 2.5)
Colorado 21.0 19.5 20.3 219 234 242 24.7 220 211 235 2.2 0.08 1.6 0.01%
(-0.3t0 4.6) (0.4 t0 2.9)
California 14.5 13.9 16.5 18.0 17.4 16.4 16.7 16.8 16.1 16.4 0.9 0.45 2.0 0.03
(-l.4103.2) (0.2t03.8)
Washington 218 21.1 21.8 238 236 24.0 23.7 20.0 220 24.7 1.1 0.36 1.5 0.02%
(-1.2t0 3.5) (0.2t02.8)
13




Epidemiology of T1DM:

\
6\0\09
. av
SEARCH results (O
2O wad
A Type 1 Diabetes, 0-19 Yr of Age \\ a\\@(\ \d\\a\\a
50+ - S
SO~ o
2 40- 6\\0 2 o\
3 o (S
§. 304 \ S d\ %G
8 . %O\’__%g@_.o-—o—o-—-—o P=0.02
E‘- 204 % §x ‘XQSX——x——x—-x—x--z E:gnggl
E«\w%-_—\(n@s\?:£:$:$:$:$:$:+ P<0.001
GO§ éJD‘\g
P\ 'O(\ vV—V—V—Y—y—V—V—y—V—y P=0.08
(@Qa(?\e(e \e ’ 2004 2006 2008 2010 2012
. “CO
06 ? = All —&— Non-Hispanic Black %~ Asian or Pacific Islander

—0— Non-Hispanic White === Hispanic —©— Native American

Incidence Trends of Type 1 and Type 2 Diabetes among Youths, 2002-2012. SEARCH for Diabetes in Youth Study. N Engl J Med. 2017 Apr 13;376(15):1419-1429. doi:

10.1056/NEJMoa1610187.



Epidemiology of TLDM: IDF Atlas 2017 ’7?@5 —

ration
\\
Top 10 countries for number of children and adolescents with type 1 diabetes (<20 yea&sb‘?ﬁﬁ
\ N\
w N
200,000 ’ (\6 . \\6‘
R Q@&ﬁa‘g@ﬁéa

169.“?3[)0 ‘\6\0 .\
oW 175,000 600 ] d\\a\\
& \o \
& 22 02"
—orli 150,000 6\) ‘QG‘

c©
500 Q .
125’0000“60'\/\‘6’ 53/0 of the children and
ﬁgn_&(\a\e 2V adolescents with T1D
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\
0\0?06\\'

1 Finland XD /.
2 Kuwait GO\);G{Q&‘.?\
3 Sweden po\,\ Ur\.a 6\ e 39.5
_ _ \° (%)
4 Saudi Arabia $ e\ 33.5
5 Norway ‘\$ « @\ 29.8
6 Ageria  ~O ¥ o o 26.0
6 Mo roc6® \A:(g;\o\\v 26.0
8 6@\e€5\@dom 25.9
g(e\’ el 23
Q@( 3 VDenma:-:rk 23.0

*The data for Morocco
is extrapolated from Algeria
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ANNI 2003 - 2012
OVERALL RATE: 16.1/100.000 \G@g\

. : : 0\’6
Incidence, prevalence, costs and quality of ca AR
. - : 9
[taly, age 0—29 years: The population-based| MALES: 16.8 A\L?E 5.3
AV
Observatory, 2002—2012 e 09 N4
O\

Table 1 Temporal trend in age- and sex-specific incidence of type 1 diabetes, age 0—29 years, Age 0_1 %:ﬂ\g"% 6 5\6

i. Males ii. Females 6\)\' s \‘G(

Incidence rates/100,000 (95% CI) Incidence rates/100, GG . %O(\

year 0—14 years 15-29 years 0-—-29 years 0-14 years \ d\

2003 153(11.3-20.8) 17.8(13.7-23.1) 16.6(13.6-203) 13.9(9. 9—lg~‘gbv 46 (11.7-183) 15.8(13.0-19.3)

2004 19.4 (148-255) 162 (123-21.3) 17.7(146-214) 19.0 19.2 (158-234) 139 (11.2-17.1)

2005 19.0 (148-225) 185(14.5-23.5) 18.7 (15.7— 223] g§9 2 gﬁ . 18.6 (155-22.3) 173 (14.4—20.6)

2006 144 (108-192) 152 (11.7-19.8) 148(122 1 3@% 16](133 194) 140(114-172) 167 (14.0—20.0)

2007 164 (126-21.4) 22.4(18.0-27.8) 1951 1 Q§ % 19.2(16.1-22.8) 16.9(14.0-204) 216 (18.4—252)

2008 164 (126-213) 22.6(18.1-28.0) 196 (1 2-19. 14.2(11.6-17.3) 15.0(123-183) 18.7(158-22.1)

2009 18.1 (143-229) 17.3(13.7-21.8) 0—; 14200 139 (107-18.0) 14.1(11.7-17.0) 162 (136-194) 156 (13.1—18.6)

2010 17.8 (14.1-22.6) 20.1 (16.2—25. 060190 (gé 16.2 (12.5— 20 8) 18.2(145-229) 17.2(145-204) 17.0(143-202) 192 (164-224)

2011 17.5(134-219) 22.1 (18. 5@0 23. 0] 143 (11.1-18.6) 153 (12.1-194) 14.8(124-17.7) 16.0(135-189) 18.8(16.1-21.8)

2012 15.7 (12.4-20.0) 237}55 A5 (149-205) 137 (105-17.8) 142 (11.1-182) 13.9(11.6-16.7) 147 (123-17.6) 167 (143-19.7)

Pvaluer 091 @é 4 028 033 0.55 0.57 0.57 0.07

15.3 (13.2-17.7)
16.3 (14.1-18.8)
17.9 (15.7-20.3)
15.4 (13.5-17.7)
19.3(17.1-21.8)
16.9 (14.9-19.2)
15.9 (14.1-18.0)
18.1 (16.1-20.4)
17.4(15.5-19.5)
15.8 (14.0-17.8)
0.66

. Cochran—ﬂrmlt;&\%@oﬁrenck\o
O
0\6@

Incidence, prevalence, costs and quality of care of type 1 diabetes in Italy, age 0-29 years: The population-based CINECA-SID ARNO Observatory, 2002-2012. Nutr Metab

Cardiovasc Dis. 2016 Dec;26(12):1104-1111. doi: 10.1016/j.numecd.2016.09.002.
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Incidence, prevalence, costs and quality of care of type 1 diabetes in \Q\ &
Italy, age 0—29 years: The population-based CINECA-SID ARNO ‘
Observatory, 2002—2012 00

MEVANII/Z:. 5>
\
200 +—— 7 / 0( N __
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Figure 1 Incidence rates/100,000 person-years of type 1 diabetes by 5-year age group, 2003—2012, Italy.

Incidence, prevalence, costs and quality of care of type 1 diabetes in Italy, age 0-29 years: The population-based CINECA-SID ARNO Observatory, 2002-2012. Nutr Metab Cardiovasc 18
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Worldwide childhood type 1 diabetes )

incidence — what can we learn from O

epidemiology?

" Global and within-country variation: 500\‘6\@\\6

= Variation in genetic susceptibility 6\)\6 .e\©
= Environmental influences \ © e &
O o0?

Oo“ \ O

" Incidence incr ﬁ?@g\“@rth with a peak at puberty

P~6 o‘\
: Raplgamcé? s@‘ln the youngest (<5 years)
(GQ \\6(6
E Q@i\eemale bias

0\0@

= Lifestyle factors

= Seasonality of onset, with a peak in winter

Worldwide childhood type 1 diabetes incidence — what can we learn from epidemiology? Pediatric Diabetes 2007: 8 (Suppl. 6): 6-14



DIABETES/METABOLISM RESEARCH AND REVIEWS REVIEW ARTICLE
Diabetes Metab Res Rev 2011; 27: 3-13.
Published online 29 October 2010 in Wiley Online Library (wileyonlinelibrary.com) DOI: 10.1002/dmrr.1141

The changing epidemiology of type 1 diabetes:

why is it going through the roof? 20 §\qa\\">"
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\)\0 ‘ 6(6
-THE ROLE OF VIRUSES 50\’\ e;’:%\scx\\\
-VITAMIN D DEFIGIER aRY, o
g\“a

-EARLY LIF&B@EQ PATTERNS

-Q@da‘\l dBioTA

‘ )
Oé \\\\\‘Eb O

R *€HILDHOOD GROWTH PATTERNS.




Why is type 1 diabetes increasing?:
The Hygiene hypothesis

Bystander
suppression

Competition

Reduced exposure to viruses or other

infectious agents in early life may O\)e © Auorsatve Tzl
6 ega Iversion
increase risk of T1D, due to an (‘,O$ o i —
,‘t O \(\6 / eradication
impairment in the maturatl@tﬁf ﬁ@ﬂ \Q Lo L4
2 %\ TNFa ILS
immune system 6(9’\6 6\,&\1 et PNy @ BVRT .'b%
Q(@Q OG\\ e(e Agtoreacttiye t'!‘-cell IL4 %\l\y
(\ yperactivation

\\
O\QQO?)\& °?

NKT cell
activity

Why is type 1 diabetes increasing? Egro FM1. J Mol Endocrinol. 2013 Jul 12;51(1):R1-13. doi: 10.1530/JME-13-0067. 21




Why is type 1 diabetes increasing?:

) ) \OQ\
The Viral hypothesis \0\&)@ O
\\@é}cytolysis ‘
A variety of viruses including: X
= Enterovirus

= rubella virus

T Viral Ag

tmHc | Change in self-
. presentation

= mum ?s virus @5 g@i / \ ) 0028@

= Rotavirus $() GO bsgx- lerance Le PN

I O Naive)

= Cytomegalovirus (CM(\gbg\\ g\(\o L N
‘5\0(\ Cl)lf$2L8 ’Molecular mimicry l

may initiate or accele@ﬂ?th@(

IL2 _
aut0|mmun\?.ar);b‘t?gq:g\\ﬁﬁE type 1 diabetes TnFo @ _IFNy | @ L5
RS e O T
0\®Q

T Autoreactive T-cell

Why is type 1 diabetes increasing? Egro FM1. J Mol Endocrinol. 2013 Jul 12;51(1):R1-13. doi: 10.1530/JME-13-0067. 22



Why is type 1 diabetes increasing?:
The Vitamin D deficiency hypothesis

Pathogen

Mitochondyion

‘I‘I
/’/’.‘I *

0%
'\QQ l Proliferation 1 Proliferation | Dendritic cell T Macrophage
0 {l? production * Th1 T Th2 differentiation differentiation
Plasma cells Tregs
1 Memory cells T T-cell homing

Why is type 1 diabetes increasing? Egro FM1. J Mol Endocrinol. 2013 Jul 12;51(1):R1-13. doi: 10.1530/JME-13-0067.



Why is type 1 diabetes increasing?:

. . o
The Breast-feeding vs Cow’s milk hypotheses 0\6\)@\0\
0%
> \\0\\6(\5 d\\a\\a
Ot A\
\\660 5‘\6\\6
Breast milk hypothesis Cow’s ra(ﬂ(%}@qﬁﬁ‘esis
1 Oral tolerance — GHs and O\/\LQ)raldt&Fé;ance — caseins
insulin Q@Q
1 Protective effect bé@/ﬁ%@?\
O o
&0 PO o
eX®
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7\ e\a
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Why is type 1 diabetes increasing? Egro FM1. J Mol Endocrinol. 2013 Jul 12;51(1):R1-13. doi: 10.1530/JME-13-0067. 24



Why is type 1 diabetes increasing?:

\\
o o o \Og
The Gut Microbiota hypothesis 0\6\36&0
Genetics 06\ : 'a:\\'
W ™
T\
eV 6@
\o 69;\6\
eX©
3
Breast feedi&@C)‘6
o (6\
‘a\’a e . — Hygiene
6‘ mlcrql?lota Gut permeabili
GQ AN composition > P ity
O e
AR e
‘ Qos\ S Dt Antibiotics
0\6 Delivery mode
The Gut Microbiota and Type 1 Diabetes Clin Immunol. 2015 August ; 159(2): 143—153. doi:10.1016/j.clim.2015.05.013.
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Why is type 1 diabetes increasing?:
The Accelerator and Overload hypothesis

Figure 1 A summary of the established (solid line) and hypo- 6\ \\
thetical (dashed line) role for insulin resistance in the patho-
genesis of type 1 diabetes

3o

e\
GQ@( e(6\3
Q( . G\\ Beta-cell apoptosis «-___
\\)\‘a e( (\0 * ‘::Insulin resistance
O‘\QQO Islet autoimmunity « A:lip\osity

The accelerator hypothesis and increasing incidence of type 1 diabetes. Current Opinion in Endocrinology, Diabetes and Obesity: August 2008 - Volume 15 - Issue 4 - p 321-325 26



Testing the Accelerator Hypothesis

Body size, 3-cell function, and age at onset of type 1

(autoimmune) diabetes

Testing the accelerator hypothesis: body size, beta-cell function, and age at onset of type 1(autoimmune) diabetes. Diabetes Care. 2006 Feb;29(2):290-4.
SEARCH for Diabetes in Youth Study Group.

S’Z—]‘he relationship be-
O tween BMI SDS and age at diagno-
sis of type 1 diabetes by FCP levels
(below and above the median)
from two multiple linear regres-
sion models, adjusted for sex, race/
ethnicity, birth weight SDS,
diabetes duration, and number of
positive diabetes autoantibodies.
FCP median is 0.5 ng/ml. P <
0.0001 for the interaction between
BMI SDS and FCP on age at onset.
- - - -, FCP = median;
FCP < median.
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Why is type 1 diabetes increasing?:
The “balance shift” model 2%

Diabetogenic

o
C

Vitamin D

| Pathogens I 'Breast mlIkI.

Protective

Why is type 1 diabetes increasing? Egro FM1. J Mol Endocrinol. 2013 Jul 12;51(1):R1-13. doi: 10.1530/JME-13-0067. 29



What do the guidelines suggest?: Screening o

\06
. . . e
Type 1 Diabetes in Children and ;‘;’;f,;mfj’g"gaj;‘”dxﬁeﬁ”;"”jap? N\
. 2 49 ori affel,” Stua, imer, \’b
Adolescents: A Position Statement j'ose;‘j;'f;ﬁ;sdf ”ﬁm ec};tz
by the American Diabetes 500‘ & a\\

Association @
Diabetes Care 2018,41:2026-2044 | https://doi.org/10.2337/dci18-0023 Q
M &
“Screening and Testing for Type 1@@\%@1@5@m Asymptomatic Children with a
(\‘3
panel of auto- ant/bod/$ CU )(T)tly recommended only in the setting of
oS
research stud:e&ﬂ?}@(éﬂdegree family members of a proband with type 1

69 ( (\0
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What do the guidelines suggest? Distinguishing Diabetes Tyge

) a@

Type 1 Diabetes in Children and

Adolescents: A Position Statement

Jane L. Chiang,” David M. Maahs,? \()
Katharine C. Garvey,” Korey K. Hood,? . 0\6
Lori M. Laffel,® Stuart A. Weinzimer,” 6\ '\\

Joseph I. Wolfsdorf,? and Desmon & 'a‘
g el o

by the American Diabetes (0\\0\ oo
Association 00 6\\")\\6

Table 4—Characteristics of prevalent forms of primary diabetes in children a \féolesoap%\

Type 1 diabetes Type 2 m&@ . ,p(e MODY* Atypical diabetes**

= . Y - ~10% in Afri -
Prevalence 85% e é 1-4% =10% in African American
Age at onset Throughout childhood and adolesc% erty w 0 years <25 years Pubertal
Onset Acute severe $ 6@@ s to severe Gradual Acute severe
DKA at onset 5\ Not typical Common
Affected relative ?@ 60-90% 50-90% >75%
Female:male 606 5 1 § O 1.1-1.8:1 11 Variable
Inheritance P\ G enic Polygenic Autosomal Autosomal dominant
da ( \ dominant
HLA-DR3/4 6 6\6 \a Association No association No association No association
Ethnicity (GQ e All, Caucasian at highest risk AllY) All African American/Asian
@(&:ept@@}%retlon Decreased/absent Variable Variably decreased Variably decreased
6}I§Sulln @&wtv Normal when controlled Decreased Normal Normal

Insulin dependence Permanent Variable Variable Intermittent
Obesity Not >90% Uncommon Varies with population
Acanthosis nigricans No Common Not Not
Islet autoantibodies Yes§ No No No
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What do the guidelines suggest?: Staging
Type 1 Diabetes in Children and

Jane L. Chiang,* David M. Maahs,?
Katharine C. Garvey,” Korey K. Hood‘? \
6\0

9‘06

Adolescents: A Position Statement o ¥ wffe’ suart4 50 5%@\\@\\
by the American Diabetes 0\6(6\"\\6 =
Association W20 oW
Diabetes Care 2018,41:2026-2044 | https://doi.org/10.2337/dci18-0023 \‘3 6 S 6
o@d\) d‘\\‘e‘
S \ 2
Table 2—Staging of type 1 diabetes 60\/\ g@ d\
Stage 1 ,.('\& Stq&de Stage 3

Stage e Autoimmunity

e Normoglycemia
. Presymptomatlc

e =2 autoanti r-é‘

e No IGT’QBl a
(GQ el
\\8Q f\o \\

1@\9‘“

EE;@ utoantlbodles
ysglycemia: IFG and/or IGT
e FPG 100-125 mg/dL {5.6-6.9 mmol/L)

e 2-h PG 140-199 mg/dL (7.8-11.0 mmol/L)
e A1C5.7-6.4% (39-47 mmol/mol) or =10% increase in A1C

Diagnostic criteria

¢ New-onset hyperglycemia
¢ Symptomatic

e Clinical symptoms
¢ Diabetes by standard criteria

IFGagg‘&é} fas@%l&cose IGT, impaired glucose tolerance.
0\
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What do the guidelines suggest?: 7reatment

Type 1 Diabetes in Children and ;';,’;f,;mfj’g”gaj;”dxﬁe;"’;":;é\0\&3\
Adolescents: A Position Statement j;’;;;’jfjﬁﬁ}sdf;“’;;%’gg, e&@\\a\
by the American Diabetes 2V et

RN
.. O
Association \&

Diabetes Care 2018,41:2026-2044 | https://doi.org/10.2337/dci18-0023 6\)\‘3 e(
%)

0O

e ©
oM a8

“Most children with type 1 d:abe@@*?@g‘/%? be treated with intensive insulin
\(\0
g@m‘ﬁmjectlons of prandial insulin and basal
os°
insulin or cont:g &MB cutaneous insulin infusion”

(©
69 (o

regimens via either mué\

\
O\QQO‘%\\'



Take home message(s):

= Epidemiological studies: 60°\G§">\\6

= Show that the incidence of TIDM has beegm(gé@a?mg by 2-5% worldwide
. SO

= Have an important on-going rQ\l@@B’ g@s%gate.

cO
%"\$O\g\
= Clinical care (50

P‘ ‘5\0

= Causes

" Preve nt{@@ \6\13‘

" Cugh Sf R
eet*

S
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