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Phan loai dai thao dwong

Type 1

Example proposed

subtypes:

« Battaglia et al
(2020) [43]

Gestational

Diabetes

Type 2

Example proposed subtypes:
LADA  Lietal (2015) [10]
« Stidsen et al (2018) [9]
KPD * Ahlqgvist et al (2018) [12]
* Udler et al (2018) [61]
+ Wesolowska-Andersen et al (2022) [29]

Other

e.g. Pancreatic,
Monogenic Drug-induced
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Phan loai dai thao duwong

Insulin secretion Insulin secretion

Autoimmunity Beta cell mass Insulin resistance defects (polygenic) defects (monogenic)

T1D

o

S Other (L(fg Type t%ggrf Insulin

e d -

E endotypes AtBY) 15 clusters deficient MODY

o)

T Ve KPD

= earrI){( LADA Paediatric A—B+ TNDM PNDM
St onset

Autoimmunity Inflammation Insulin resistance Barriers to care

ENVIRONMENT: Virus, diet, socioeconomics, other

J

Diabetologia (2020) 63:2040-2048




SO nguwdi BTD tip 1 cac vung trén thé gidi 2025 B@
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Fig. 1. Numbers of people living with Type 1 Diabetes in 2025 by world region (A) and by country income level (B) Footnote: AFR = African, EUR = Europe, MENA
= Middle East and North Africa, NAC=North America and Caribbean, SACA=South and Central America, SEA=Southeast Asia, WP = Western Pacific, HIC=High
income country, UMIC = Upper middle income country, LMIC = Lower middle income country, LIC = Low income country.

Diabetes Research and Clinical Practice 225 (2025) 112277



Global incidence, prevalence, and mortality of type 1
diabetes in 2021 with projection to 2040: a modelling study

Gabriel A Gregory®, Thomas| G Robinson®, Sarah E Linklater, Fei Wang, Stephen Colagiuri, Carine de Beaufort, Kim C Donaghue, International
Diabetes Federation Diabetes Atlas Type 1 Diabetes in Adults Special Interest Groupt, Dianna ] Magliano, Jayanthi Maniam, Trevor ] Orchard,

Priyanka Rai, Graham D Ogle

Remaining life

Prevalence
expectancy if diagnosed
atage 10 yearsin 2021

Total* Age <20 years Age =20years Type 1 Non type 1
diabetes, diabetes,
years yearst

(Continued from previous page)
Viet Nam 14190 3904 10283 26 68
(13369-15058) (3697-4138) (9636-10959) (23-28)

Lancet Diabetes Endocrinol. 2022 Oct;10(10):741-760.



Prevalence Remaining life
expectancy if diagnosed
atage 10 yearsin 2021
Total” Age <20years Age =20years Typel Non type 1
diabetes, diabetes,
years yearst
Global 8423530 1476030 6947 403 40 64
(8103139-8749702) (1412988-1542713) (6670019-7228108)f (37-43)
High-income countries 4584200 525174 4059734 61 72
(4435431-4742083) (504759-547223) (3920799-4203710)Q (57-65)
Upper-middle income countries 2049417 375345 1673363 43 67
(1968012-2128509) (356088-394971)  (1606286-1740203)f (40-46)
Lower-middle income countries 1574314 499991 1074211 26 62
(1500333-1647053) (481241-519961) (1015460-1132039) § (23-28)
Low-income countries 215599 75521 140096 13 60
(199363-232056) (70901-80558) (127 473-152156) (12-15)

Lancet Diabetes Endocrinol. 2022 Oct;10(10):741-760.




Cac dang dai thao duong tip 1 B@

PTD tip 1A: Co mdt hodc nhiéu hon cac khang thé ty
mién tuy

PTD tip 1B: C6 cac dac diém lam sang cla T1DM

nhwng khong phat hién dwoc khang thé tw mién.

20% c6 ca ty mién dich va dé khang insulin: Co thé co khang
thé tw mién dwong tinh (BTD1 cé béo phi)

Latent autoimmune diabetes in adults (LADA): (dai thao
dwdng tw mién tiém an & nguwdi Ion): khang thé ty mién
tiéu dao (-), BMI thap



Co ché bénh sinh dai thdo duweng tip 1 B@

Pa s6 BDTD tip 1A: Suw pha hly céc té bao B: do qua trinh

tw mién > mat kha nang san xuat hoan toan hodc 1 phan

iInsulin NI sinh

* Pha huy té bao B cla tuy do trung gian mién dich xay ra vdi
toc d6 khac nhau

* Khi khodng 90% té€ bao beta tuyén tuy bij pha huy, bénh bat
dau co biéu hién |am sang rd rét.

Mayer-Davis EJ et al. Pediatr Diabetes. 2018;19 Suppl 27(Suppl 27):7-19
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Dién tién tu nhién cia dai thao dudng tip 1

T1D } ) ) Beta cell
s Trigger Autoimmunity destruction/ Clinical Onset
Genetic Risk dysfunction

High 4 : Islet-specific
® T1D-GRS ;?" : autoantibodies N—20 'R
Sy oy
e

: (AADb) > .
H Z 4 RS o
1\ Eg. Enterovirus i

® infection \1(/ \1(/ e U“ }g;
D

7
&

Islet-specific
Immune cells



Nhiéu yéu td cung ddng gép vao su phat trién Bg
cua bénh dai thao duwong tip 1

* Yéu t6 di truyén: bdi nhiéu gen, kiéu gen HLA déng gop
khoang 30% dén 50% nguy co.

« Yéu to méi trwérng: Cac tac nhan tir méi trwedng bén
ngoai.

Céc yéu to khai phat (nhiém tring, dinh dwéng, béo phi,

hoa chat...) chwa duoc biét ro.

- Hé mién dich cua co the.

- Té bao beta: Cac té bao trong tuyén tuy san xuat insulin.



Nguy co dai thao dworng tip 1 néu trong E’Q
gia dinh cé ngwdi than mac bénh

Mother with
TID

4%

General population With a first degree
o 4% relative with TID

Father with
15X TID

8%

85% bénh nhan DTD tip 1 khéng c6 ngw®i than mac DTD tip 1

Williams Textbook of Endocrinology 15th 2025
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Gen lam tang nguy co

7 o

h dai thao duong tip 1
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Previous type 1 diabetes
genetic studies

TRFTRIE

Family-based linkage studies

) TR

Genome-wide association studies

Genetic risk score

Development of genetic risk

Source: Manhattan plot from Type 1 Diabetes Knowledge Portaf(https://t1d hugeamp.ong/ohe
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Genetic risk score B@

A
> Phenotype
2 T1D
[}
@] T2D
— LADA
---- MODY

>

GRS
Diabetologia. 2023 Sep;66(9):1589-1600



Cac yéu t6 moi trwong lién quan dén DTD tip 1

Prenatal triggers
Congenital rubella
Maternal enteroviral
infection

Caesarean section
Higher birthweight
Older maternal age
Low maternal intake
of vegetables

Postnatal triggers
Enteroviral infection
Frequent respiratory
or enteric infections
Abnormal microbiome
Early exposure to:

- Cereals

* Root vegetables

« Eggs and cows" milk
Infant weight gain
Serious life events

Promoters of progression
Persistent or recurrent enteroviral
infections

Overweight or increased height
velocity

High glycaemic load, fructose intake
Dietary nitrates or nitrosamines
Puberty

Steroid treatment

Insulin resistance

Psychological stress

Prenatal protective
factors

Higher maternal
vitamin D intake or
concentrations in late
pregnancy

Postnatal protective
factors

Probiotics in first
month

Higher omega-3 fatty
acids

Introduction of solid
foods while
breastfeeding and after
age 4 months

Factors slowing progression
Unknown

Lancet. 2016 Jun 4;387(10035):2340-2348




Cac yéu té moi truong lién quan dén DTD tip 1

o7 -

Environmental determinants of type 1 diabetes

Influenza Formula o Qv
Probibticsj

Vitamin-D

2 @

COVID-19

|
— childhood @ W

ENterovint= Antibiotics  Gluten vaccinations Nicotinamide

Possibly Probably

Harmful
Likelihood of causal association

Front Immunol. 2021 Oct 1;12:737964



Bénh sinh tw mién chia dai thao dwérng tip 1 E’@

. A. Kh&i Phat va Kich Hoat TE Bao T

m  khai dau bdi sw trinh dién cac peptide tr t& bao beta béi cac
té bao trinh dién khang nguyén (APCs)

= APCs mang nhirng khang nguyén tw than > dén hach bach
huyét trong tuy. > twong tac véi té bao lympho T CD4+ tw
phan &ng

B. Tan Céng Trwc Tiép Té Bao Beta

té bao T CD8+ da duwoc kich hoat > tiéu ddo tuy - pha hiy té

bao beta bieu hién cac khang nguyén tw than gay mién dich trén

cac phan t&r bé mat phirc hop hdoa hop mé chinh I&p | (MHC class NaturalKilercell

1)

C. Khuéch Pai Phan Png Viém

gom dai thirc bao, té bao tiéu diét tw nhién (NK cells), va bach cau

trung tinh & viém gay ton thwong them

D. Khiém Khuyét ctia Té Bao T Diéu Hoa

nguoi mac dai thao dwong tip 1, chire nang cua Treg bj suy giam,

khién ching khong thé tre ché hiéu qua qua trinh ty mién-> tan

cong vao té bao beta dién ra manh mé va khéng kiém soat.

E. San Xuat Khang Thé Tw Mién

Po dwoc trong mau-> dau &n chan doan

Regulatory
Teell

D

Macrophage
A

{ Pancreatic islet

Lancet. 2018 June 16; 391(10138): 2449-2462



Healthy islet Islet with dysfunctional Peri-insulitic\Insulitic islet  Islet with functional Pseudoatrophic
beta cells with dysfunctional beta cells beta cell loss islet

@) Betacell Alpha cell ¢°) PP &Epsilon cells O Immune cell

(@ ) Dysfunctional beta cell @) Deltacell &  Blood vessel Peri-islet basement
membrane degradation

20



Tién

Early scouting party

Mild peri-insulitis

tri

o N’ ?

én cua dai thao duongtip 1

Forces amassing around Invasion Loss of one community

8

Beta cells Alpha cells Immune cells (CD45)



Cac giai doan bénh dai thao dwong tip 1 B@

Pre-stage 1:

. : Y
1single 8Ab 4061 TID: wm A“‘:"agt'bmy <l
preclinical esting &
A autoimmunity
(euglycemia) . | 126
Stage 2 T1D: == Gﬁf:;i a 60:0000 ‘ ma/dt
ini (- -]
sut_)cllmca_l HbA1c | e Bl
= autolmmun!ty Cm)
S . P (dysglycemia) A -
® Genetically ‘A .
§ atrisk ﬁ Stage 3 T1D:
e polpt{latlon% Asvm tomatTc‘c clinical
E re atwe? 0 iyr,'udi[\)iidual ..'A autoimmunity
persons living b/ hyperglycemia
A= with T1D >2 aAbs: B\ (hypergly )
s M-
= GAD A
& IA-2 Presymptomatic *..
2 ZnT8 individual A A
o
?
[So} Individual &= symptomatic
(stage 3a-3b)
Autoimmunity: no Autoimmunity: yes Autoimmunity: yes Autoimmunity: yes
Hyperglycemia: no Hyperglycemia: no Hyperglycemia: =+ Hyperglycemia: yes

>
Diabetes & Metabolism 51 (2025) 101603

Time



Khang thé tw mién trong dai thao dwéng

ICA: islet cell antibodies

IAA: Autoantibodies to insulin:

khang thé khang insulin
ZnT8A: zinc transporter 8

|A -2A: tyrosine phosphatase-
like protein IA-2

GAD: glutamic acid
decarboxylase

Diagnosis

*Immune-mediated
*|diopathic

Anti-islet autoantibodies

*Progression

’ Pathophysiology )

*Insulitis specific
General autoimmunity




Khang thé tw mién trong dai thao dwéng

(a) Schematic of autoantigens
Beta-cells

GAD65

Synaptic-like
Microvesicle

EC domain

1A-2

IC domain

Luminal
domains

C-peptide
Insulin

A-chain

Insulin
B-chain

Proinsulin

N-terminal

9 ZnT8

Cytosolic
domains

C-terminal

Insulin secretory vesicle

(b) Common epitope constructs
GAD65

N-terminal domain Middle domain C-terminal demain

GADG5
585 Full-length

188 464
96 188 464 585
Extracytoplasmic (EC) domain Intracytoplasmic (IC) domain
* _ 1A-2

™
1 577 601 687 g7g Full-length
601

1

N-terminally

truncated
GADBS

1A-2ic
(IC domain)

979

IA-2bdc

256 557 629 979

ZnT8

N-terminal domain Transmembrane domains C-terminal domain

1 74 2 369
ZnT8

68
_;l crtarminal
268 369 domain
) aa325
(Site of non-synonymous SNP)

ZnT8
Full-length

Endocrine Reviews, 2021, Vol. 42, No. 5, 584—-604



Xac suat phat trién bénh dai thao dwong & tré em theo so
lwong khang thé

A
1009 Number of islet autoantibodies
—— None
—1
804 — 2
—3
3
£ 604
o
=
o
G
=
= 40+
[~}
0
<]
(=4
20 -
0 1 I I 1
0 5 10 15 20
Number at risk ADS(yeai)
3islet autoantibodies 358 250 112 20 0
2 islet autoantibodies 227 168 82 19 1
1lislet autoantibodies 474 430 272 118 9
No islet autoantibodies 12318 8875 5253 1161 44

DiMeglio LA et al Lancet. 2018 June 16; 391(10138): 2449-2462



Nguy co tién trién thanh dai thdo duong BQ
QYB) c\?ﬁ@ (\Y 0

'\O\ﬂg\a'\w

2 or more islet 2 ormore islet 2 or more islet
autoantibodies autoantibodies autoantibodies
Normoglycaemia Dysglycaemia Hyperglycaemia

100
8 Proportion of Young
© 90 Children in each T1D Stage
g 80
a 70
§ 60
= 50
™
o 40 §
) o
8 30 £
n [~
‘5 20 =
% 10
© 9

Stage 1 Stage 2
m 5y Risk m10yRisk m Lifetime Risk Stage 1 = Stage2 m Stage 3

Diabetes Obes Metab. 2025 Aug;27 Suppl 6(Suppl 6):3-14



Sw xuat hién khang thé va nguy co’ bi BDTD tip 1

Cohort N | Median AAB AAB(s)
investigated F/U | investigated | reported to
(yrs) have
greatest
relative
Study and authorship disease risk
A BABYDIAB I]:I Multiple AAB+ 23 6.5 1AA, GADA, 1AA
(Ziegler et al, 1999) IA2A, ICA
” B TEDDY Single/multiple 549 - 1AA, GADA, 1AA
8 (Krischer et al, 2015) AAB+ |AZ2A,
S € TEDDY I:I:l Single/multiple 600 6.5 |IAA, GADA, | Combined
'E o [Endesfelder et al. AAB+ |AZA IAA+IAZA
@ 3| 009 Muttiple AAB+ | 88 | 85 [1AA GADA,| 1AA
R - P izt
a t;)r-ll::;sfelder et al. ZnT8A
g * | 1 | ICA-positive 1018 9.2 |IAA, GADA, IAA
& |E DIPP | t | IAZA. ICA
(Siliander et al. 2009) *
I | Multiple AAB+ 315 - I1AA, GADA, |1A2A
F DIPP I 1 1A2A
= (lllonen et al. 2013)
% G TNPTP :: Multiple AAB+ | 1815| 2.4* IAAI.A{g:DA, 1A2A
& (Jacobsen et al. 2019) *
£ 4 oprar ZnTBA
2 21" (orsanet ot 2009 ® Single/multiple 1856 | 4.2 |IAA, GADA,| 1A2A,
§ S R AAB+ IA2A, ICA ICA
8 g (Bosi et al. 2017) Single/multiple | 994 | 2.0 |IAA, GADA, | IAA <4yo,
<} letal, |
e g AAB+ 1A2A GADA
2 J Seattle Family <14yo
wl  Study = ” R
8|  (creenbaumetal, | ry i ICA-positive 85 | 28 IAA, GADA, | Combined
o 1999) ICA ICA+GADA

1 * weighted mean of cluster medians
10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

** mean not median
- no follow-up duration published

LI L
0 2 4 6 8 42 44 46

Age at seroconversion or screening (years)

Endocrine Reviews, 2021, Vol. 42, No. 5, 584—-604



Incidence (per 1,000 person-years)

Tan suat xuat hién cac tu khang thé

—a— GADA-first positivity
—a— |AA-first positivity

| | | | | | | |
4 5 6 7 88 9 10 1 12 13

Age at seroconversion (years)

14

-

\

GADA-First Autoantibody Positivity

+ More common in children with HLA DQ2/DQ2
« Risk increased with:
» Increased protein intake
» Increased weight z-scores at 12 months
»  Serious maternal life events during pregnancy
» Infection with a group B enterovirus
« Risk decreased by early introduction of gluten

-~

‘.

IAA-First Autoantibody Positivity

« More common in children with HLA DQ2/DQ8
« Risk increased by:
» Presence of variants in ERBB3 and PTPN22
»  Early introduction of solid food
» Lack of early probiotic supplementation
» Infection with a group B enterovirus
* Risk decreased by SNP rs689 in INS gene

4

Diabetologia. 2025 Sep;68(9):1859-1878



Positive test confirmed

1 aAb+
Pre-stage 1

* aAbs
*PP glycemia, HbAlc

Positive test
not confirmed

Y
1 aAb+ - Pre-stage 1
Chilgren Adolescents/Adults
<3yo >3yo
aAbs
PP glycemia | 2/yr for 3 yrs, then 1/yr for 3 yrs 1/yr for 3 yrs | 1/3 yrs for 6 yrs
HbA1lc
¥ v ¥
y 0 aAb+ 1aAb+ 0-1 aAb+
Repeat screening | As above, Repeat screening according to age
Repeated i 5
scree@ according to age | 1/2 yrstill 12yo
22 aAb+ =
i Children Adolescents/Adults
At 6-8yo and 10-12yo; 4 yrs after Stop screening
previous negative screening; stop at 12yo

Diabetes & Metabolism 51 (2025) 101603



Expert centers

Positive test confirmed

1 aAb+
Pre-stage 1

Diagn istic announcement

* aAbs
* PP glycemia, HbAlc

Positive test
not confirmed

Stage 1

*OGTT/HbAlc*

*CGM/SMBG
*OGTT/HbAlc*
*Stop aAb monitoring

Sta

gel

Children

Adolescents/Adults

| Childrenﬂ\dolscents{AduIts

Tam soat DTD tip 1 giai doan tién |am sang B

+Start insulin

1/mo
and if signs/fillnesses

If signs/fillnesses

1/mo
and if signs/illnesses

10-14 days every 3 mo

<1fyr

<1/yr

£3yo: every 3 mo

Y
1 aAb+ - Pre-stage 1
Chilgren Adolescents/Adults
<3yo >3yo +SMBG
aAbs
PP glycemia | 2/yr for 3 yrs, then 1/yr for 3 yrs 1/yr for 3 yrs | 1/3 yrs for 6 yrs *ahbs
HbAlc
¥ v ¥
v 0 aAb+ 1aAb+ 0-1 aAb+
Repeat screening | As above, Repeat screening according to age
Repeated i 5
Qee@ according to age | 1/2 yrstill 12yo
22 aAb+ = g SMBG
T | cam
aAbs
Children Adolescents/Adults -'5_ ;[Ezirccemia
| At 6-8yo and 10-12yo; 4 yrs after Stop screening = 0GTT,
previous negative screening; stop at 12yo HbALCH

<8yo: every 6 mo

Every 12 mo for 5 yrs,

29yo: every 12 mo

then every 2 yrs

Every 6 mo

Diabetes & Metabolism 51 (2025) 101603

*Referral to care center



Xin chan thanh cam on !
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