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I) Différencier la physiopathologie du DB1 de
celle des autres types de diabete chez 1’adolescent

Un petit cas clinique pour réfléchir...

Adolescentde 17 ans d’origined” Asie du Sud-est

Se présente pour polyurie/polydipsie/perte de poids

IVRS depuis quelques jours avec fievre

93 kg, IMC a 28.8 kg/m?

Glycémie au hasard a 18.1 mmol/1, HbAlc 9.6%

Glycosurie +++ et cétonurie ++

Gaz capillaire: pH 7.37, BIC 24, beta-OH-butyrate neg

ATCD fam: pere avec DB1 dx a 20 ans, mere avec Db2 dx a 40 ans

Endocrinology, N Below and others d 4 d 1D: 23-0024; October 2023
D Diabetes & Metabolism A a . te e DOl 10.1530/EDM-23-0024
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I) Différencierla physiopathologie du DB1 de celle des
autres types de diabéte chez1’adolescent

Diabete T

D’abord, I’"Epidémiologie:

International Journal of Public Health

l I P H ORIGINAL ARTICLE
published: 14 February 2024
J SSPH+ ..

doi: 10.3389%/ijph.2023.1606491
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The Burden of Type 1 and Type 2
Diabetes Among Adolescents and
Young Adults in 24 Western European
Countries, 1990-2019: Results From
the Global Burden of Disease

Study 2019

Benedetta Armocida "2, Lorenzo Monasta®*, Susan M. Sawyer®, Flavia Bustreo?®,
Graziano Onder®’, Giulio Castelpietra® Flavia Pricci?, Valentina Minardi®,
Claudia Giacomozzi?, Cristiana Abbafati’®, Lauryn K. Stafford’’, Maja Pasovic’,
Simon I. Hay "2, Kanyin Lian Ong'', Pablo Perel’3, David Beran'? and

OPEN ACCESS GBD 2019 Europe Adolescent Diabetes

Int J Public Health | Owned by S5PH+ | Published by Frontiers 1 February 2024 | Violume 68 | Article 1606491
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D’abord, I’"Epidémiologie:
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FIGURE 1 | Prevalence rate per 100,000 population (uncertainty intervals), both sexes, 10-24 years old, in 2019, by country: Type 1 Diabetes Mellitus (Panel (A));
Type 2 Diabetes Mellitus (Panel (B)). Abbreviations: T1DM, diabetes mellitus type 1; T2DM, diabetes mellitus type 2; UK, United Kingdom. Legend: T1DME T2DMIM
(Global Burden of Disease Study, 24 Westermn Europe countries, 2019).

Int J Public Health | Owned by SSPH+ | Published by Frontiers 1 February 2024 | Volume 68 | Article 1606491
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FIGURE 1 | Prevalence rate per 100,000 population (uncertainty intervals), both sexes, 10-24 years old, in 2019, by country: Type 1 Diabetes Mellitus (Panel (A));
Type 2 Diabetes Mellitus (Panel (B)). Abbreviations: T1DM, diabetes mellitus type 1; T2DM, diabetes mellitus type 2; UK, United Kingdom. Legend: T1DME T2DMIM
(Global Burden of Disease Study, 24 Westermn Europe countries, 2019).

Int J Public Health | Owned by SSPH+ | Published by Frontiers 1 February 2024 | Volurme 68 | Arficle 1606491
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I) Différencierla physiopathologie du DB1 de celle des
autres types de diabéte chez1’adolescent

D’abord, I’Epidémiologie: 10-24 ANS

TABLE 1| Type 1 Diabetes Mellitus and Type 2 Diabetes Melitus prevalence rate per 100,000 population uncertainty intervals), in adolescents aged 10-24 years, in Western Europe and by countries, in 1990 and 2019, and
percentage of change from 1990 to 2019 (uncertainty intervals) (Global Burden of Disease Study, 24 Western Europe countries, 1990-2019).

Location TiDM Percentage change (1990-2019) (%) T2DM Percentage change (1990-2019) (%)
1990 2019 1990 2019

Rate 95% Ul Rate 95% Ul Rate 95% Ul Rate 95% Ul 95% UI

570 N _a0i% _ 724% 1444 759 2290 3175 1830 4833
Andorra 90.Y .G a7, ara. il oUT.4 il \ Y0 b.0 . . Ua. J1.0 40, RS e. 17 o167
Austria 237.7 1836 306.4 4485 329.0 57541 123.3% 58.4 14.4 . 1043 199 -28.2% 230.8%
Belgium 256.3 1921 338.2 431.8 3169 &5625 90.5% 1172 46.0 . 1988 88.2 X j 18.6% 157.3%
Cyprus 2200 1853 2860 489.7 3343 5864 135.5% 884 414 . 1784  67.8 i ] 19.3% 197.7%
Denmark 2891 21566 3875 4529 3343 &74.9 76.8% 1281 47.9 . 2100 957 . i 18.2% 166.2%
Finland 6740 6479 701.9 5427 4029 681.0 1.2% 123.0 472 8 4710 2674 . ] 163.6% 624.7%
France 185.8 157.2 2216 4247 3076 5526 182.1% 353 12.3 . 54.6 3.7 i ] -78.8% 186.0%
Germany 2458 1946 3038 438.8 3188 &64.9 123.8% 2758 1741 9 4568 2685 | ] 26.4% 108.9%
Greece 2264 1743 2926 4356 3167 6692 132.5% 96.0 414 . 2275 108.0 . ! 63.9% 266.0%
lceland 2646 1900 3559 4184 3035 536.3 75.4% 119.6 431 . 2634 139.0 . ! 68.4% 302.9%
Ireland 2551 2067 3154 4694 3424 58341 115.3% 93.0 298 . 1422 547 X ; -6.3% 176.7%
lsrael 2840 1977 3786 268.6 2446 29841 34.2% 709 207 . 2176 1404 . : 62.2% 757.2%
Iltaly 409.7 2974 5296 4750 347.6 609.8 24.4% 84.8 19.8 . 1694 619 | ! 60.3% 264.7%
Luxembourg 2758 2050 3634 4490 3284 &74.3 82.0% 152.5 681 . 2155 978 . ; -2.5% 109.0%
Malta 2068 2162 3984 488.3 3576 618.6 80.5% 2366 123.8 . 331.9 1791 . j 5.2% 90.7%
Monaco 3029 2201 3995 461.7 3345 586.7 67.5% 146.0 528 . 2292 1049 . 5 20.1% 172.5%
Netherlands 2747 2116 3549 4476 3300 &7441 86.9% 863 27.0 . 1514 547 . ] 8.6% 231.0%
Norway 4257 3098 5418 4895 357.6 6309 24.4% 2323 957 . 309.7 1445 . ; 156.9% 63.5%
Portugal 2703 2040 3531 466.2 3412 599.9 98.0% 2204 1173 . 3409 1738 . . 9.5% 114.0%
San Marino 2018 2102 389.9 45894 3343 &84.0 73.1% 1334 4441 . 2309 109.5 X ; 27.1% 207.9%
Spain 2778 2430 3166 4789 3469 611.6 112.5% 93.1 46.1 . 2479 1197 . ! 83.4% 318.2%
Sweden 456.7 3370 5849 4625 3369 596.5 9.5% 1489 325 . 196.1 72.6 . } -3.4% 162.9%

Switzerland 300.8 ; . . . 27.4 . 1879  83.4 . 19.1% 230.0%
United Kingdom  305.3 2324 3920 4563 3270 5919 31.0% 67.5% 2395 1166 3913 751.0 5012 1,083.3 1561.4% 371.3%

February 2024 | Volume 68 | Article 1606491

Int J Public Health | Cwned by SSPH+ | Published by Frontiers
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D’abord, I’"Epidémiologie:

Author manuscript
Curr Diab Rep. Author manuscript; available in PMC 2019 June 22.

. HHS Public Access

Published in final edited form as:
Curr Diab Rep. ; 18(8): 58. doi:10.1007/s11892-018-1024-2.

Monogenic Diabetes in Children and Adolescents: Recognition
and Treatment Options

May Sanyoura', Louis H. Philipson', and Rochelle Naylor

'Section of Adult and Pediatric Endocrinology, Diabetes, and Metabolism, The University of
Chicago, 5841 S. Maryland Ave., MC 1027, Chicago, IL 60637, USA
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D’abord, I’"Epidémiologie:

Prevalence of Monogenic Diabetes in Children and Adolescents

Several studies have systematically screened for monogenic diabetes or MODY in the
pediatric population, with an estimated prevalence of 1.1-4.2% [6-10].The SEARCH for
Diabetes in Youth Study, a US multicenter population-based study, identified a minimum
MODY prevalence of 1.2% and a further 0.2% with neonatal diabetes [9, 11]. A systematic
population screening from UK pediatric clinics reported the prevalence of monogenic

diabetes in cases diagnosed under the age of 20 years as 2.5% [10e]
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Pediatric Diabetes W @ Hindawi
Volume 2024, Article ID 5907924, 10 pages I L E Y |

https://doi.org/10.1155/2024/5907924

Research Article

High Prevalence of A~ 3" Ketosis-Prone Diabetes in
Children with Type 2 Diabetes and Diabetic Ketoacidosis at
Diagnosis: Evidence from the Rare and Atypical Diabetes
Network (RADIANT)

Elizabeth Kubota-Mishra (9,! Xiaofan Huang ,2 Charles G. Minard {,2

Marcela Astudillo @, Ahmad Refaey,3 Graciela Montes,* Stephanie Sisley ,1:° Nalini Ram,?
William E. Winter (9,° Rochelle N. Naylor ,7 Ashok Balasubramanyam 4

Maria J. Redondo (,! Mustafa Tosur (),"”> and RADIANT Study Groups

!Department of Pediatrics, The Division of Diabetes and Endocrinology, Baylor College of Medicine, Texas Children’s Hospital,
Houston, TX, USA

ZInstitute for Clinical and Translational Research, Baylor College of Medicine, Houston, TX, USA

3University of Houston, Houston, TX, USA

*Division of Diabetes, Endocrinology and Metabolism, Baylor College of Medicine, Houston, TX, USA

SUSDA/ARS Children’s Nutrition Research Center, Houston, TX, USA

®Department of Pathology, University of Florida, Gainesville, FL, USA

“Section of Adult and Pediatric Endocrinology, Diabetes and Metabolism, Departments of Pediatric and Medicine,

University of Chicago, Chicago, IL, USA

%The RADIANT Data Coordinating Center, Health Informatics Institute, University of South Florida, Tampa, FL, USA
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D’abord, I’"Epidémiologie:

Pediatric Diabetes

770
Patients with clinical
diagnosis of T2D

' ™
48 Excluded for having positive
antibodies
\ J

s ™y
6 Excluded for no information

about DKA at diagnosis
\ J

716 Patients met
inclusion criteria

Hindawi

Pediatric Diabetes
Volume 2024, Article ID 5907924, 10 pages
8 %) https://doi.org/10.1155/2024/5907924
: . 660 Absence of DKA
56 DKA at diagnosis ) .
at diagnosis

Figure 1: CONSORT diagram of eligibility.
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D’abord, I’"Epidémiologie:

TasLE 1: Baseline characteristics of the entire cohort (n = 716) and subgroups (those with DKA at diabetes diagnosis (# = 56) vs. not (n = 660)).

(n) Entire cohort DKA at diagnosis No DKA at p-Value
(n=716) (n=>56) diagnosis (n = 660) (DKA vs. no DKA)

Agei (years), median (Q1-Q3) 716 13.7 (12-15.5) 14.6 (12.5-16.3) 13.6 (11.9-15.4) 0.01
Sex, n (%) 716 —_ — —_ —_

Female — 449 (63%) 22 (39%) 427 (65%) 0,001

Male — 267 (37%) 34 (61%) 233 (35%)
Race/ethnicity, n (%) 702 — — —

Non-Hispanic White —_ 64 (9%) 3 (5%) 61 (9%)

Hispanic — 411 (59%) 26 (47%) 385 (60%) 0.094

African American/Black — 205 (29%) 25 (45%) 180 (28%)

Asian/other — 22 (3%) 1(2%) 21 (3%)
African American/Black, #n (%) 702 —_ — —_

Yes — 205 (29%) 25 (45%) 180 (28%) 0.006

No — 497 (71%) 30 (55%) 467 (72%)
Tanner stage, n (%) 375 — — — 0.44

1 — 34 (9%) 1 (4%) 33 (9%) —

2 — 40 (11%) 4 (17%) 36 (10%) —

3 — 74 (20%) 5 (21%) 69 (20%) —

4 — 87 (23%) 8 (33%) 79 (23%) —

5 — 140 (37%) 6 (25%) 134 (38%) —
HbAlc (%), median (Q1-Q3) 632 9.5 (7.2-11.8) 12.2 (11.3-13.1) 9.1 (7.1-11.4) <0.001
Acanthosis nigricansi, n (%) 632 580 (92%) 51 (100%) 529 (91%) 0.027
?(311"_13;’) C-peptide’ (ng/mL), median 470 3 (1.8-4.9) 1.2 (0.8-1.7) 32 (2.1-5.2) <0.001
Glucose' (n‘lg/dL), median (Q1-Q3) 623 234 (158-299) 317 (257-428) 228 (153-294) <0.001 ——
BMI Percentile” (%ile), median (Q1-Q3) 707 99 (98-99.5) 99.1 (98.5-99.6) 99 (98-99.5) 0.021  Hindasi
BMI z-score’’, median (Q1-Q3) 707  2.34 (2.01-258) | 2.44 (2.17-2.65) 233 (2.01-2.57) 0.032  PlaticDidets
HbAIc at last visit (%), median (Q1-Q3) 717 7.6 (6.2-10.5) 6.3 (5.7-8.3) 7.7 (6.3-10.6) <0.001 e 4 Aick DS54 e

iAt diagnosis, “at first office visit.

it ot ng10. 113512024/ 5907924



Diabete Type 1?7?77 SYMPOSIUM PDP/FRED 2024

I) Différencierla physiopathologie du DB1 de celle des
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D’abord, I’"Epidémiologie:

TasLE 2: Multivariable regression model of presence of DKA at diagnosis with age, sex, race (African American vs. not), C-peptide, glucose,
HbAlc, and overweight/obesity at diagnosis in children with T2D (n=458).

Odds ratio 95% Confidence interval p-Value
African American (vs. not African American) 1.6 0.6-3.9 0.34
Male (vs. female) 1.4 0.6-3.4 0.50
Age at diagnosis 1.3 1.1-1.6 0.006
C-peptide at diagnosis 0.2 0.1-0.3 <0.001
Glucose at diagnosis 1.005 1.002-1.009 0.0007
HbAlc at diagnosis 0.85 0.65-1.12 0.25
Overweight or obesity 1.37 0.1-37.53 0.82

Hindawi

Pediatric Diabetes

Volume 2024, Article ID 5907924, 10 pages
https://dot.org/10.1155/2024/5907924
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I) Différencier la physiopathologie du DB1 de
celle des autres types de diabéte chez 1’adolescent

La physiopathologie du DB1:

Int. J. Mol. Sci. 2019, 20, 4789 6 of 26

Diabéete detype 1  _____________________

Antigen-independent strategies
- Antibody-based therapies
- Proinflammatory cytokine-based therapies
- T.e-mediated strategies
- Removal of autoreactive T-cells

I
I
I
I
- - I
mal ad I e au to_ I m mu n e 1 - B-cell-targeting therapies
'\ I Antigen-dependent immunotherapy
1 - Beta cell-autoantigen vaccination
] - Specific T-cell strategies
1 - Specific B-cell strategies
1 Beta cell therapies
1 - Replacement therapies: Edmonton protocol
1 - Beta-cell regeneration strategies
Stem cell therapies

- Tolerogenic DCs

éinjury?

Cellular autoimmunity
B cell mass Autoantibodies (ICA, GAD65, ICA512A, 1AA)
(100%)

Autoreactive T effector cells

Decrease of T,_, cells
- Hematopoietic stem cells
- Mesenchymal stem cells
Novel strategies
- CAR-T cells
- Microbiota modulation

response (IVGTT
- JAK pathway inhibition

— o - = = Hyperglycemia

Figure 1. Progression of T1D and combined-strategies for T1D treatment.




/pe 1?7797 SYMPOSIUM PDP/FRED 2024

I) Différencier la physiopathologie du DB1 de celle
des autres types de diabete chez1’adolescent

T La Rlil)}isiopathologie du DB1:
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La physiopathologie du DB1:
HaC )OJ\S/CoA + )I\ _CoA 2 Acetyl-CoA
Acidocétose: - [ R consn

M CoA Acetoacetyl-CoA
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HMG-CoA synthase
CoA-SH

CH3 o
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I) Différencier la physiopathologie du DB1 de celle
des autres types de diabete chez 1’adolescent

La physiopathologie du DB2:

Histoire naturelle du diabete de type 2

Insulino-résistance

Glycémie

I / Production
d'insuline

Dysfonction
des cellules béta

—
Temps

Intolérance au glucose Diabéte de type 2
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I) Différencier la physiopathologie du DB1 de celle
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La physiopathologie du DB2:

Facteurs Etiologiques: génétiques

1) jumeaux identiques: concordance de 58% vs 17% pour
jumeaux non-identiques.

2) aggregation familiale: histoire familiale + chez ~ 80%
des Afro-Américains et Pima (autochtone)

3) Groupes ethniques: prévalence de Db2 de 50% chez
les Pimas et les Autochtones d’Amérique du Nord,
42% chez les Nauruans, 10-25% chez les Mexicains-
Americains et 15-25% chez les Indiens.

4) Multiples marqueurs génétiques associés au DbT2:

W Maladie polygénique
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I) Différencier la physiopathologie du DB1 de celle
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La physiopathologie du DB2:

1) En général, hyperglycémie et déficit relatif de la
sécrétion d’insuline mais pas de déficit absolu, donc
pas d’acidocétose

2) Cependant, en présence de facteurs aggravants,
possibilité d’acidocétose: infection, trauma,
médication hyperglycémiante (glucocorticoides,
certains antipsychotiques, etc.), inhibiteur-SGLT2

3) En général, acidocétose transitoire
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La physiopathologie du « ketosis-prone DB2 »:

A% Diabetes Care

Diabetes Care. 2023 Jun; 46(6): 1265-1270. PMCID: PMC10234756
Published online 2023 Apr 27. doi: 10.2337/dc22-2440 PMID: 37104866

The Rare and Atypical Diabetes Network (RADIANT) Study: Design and Early Results

RADIANT Study Group

Abstract

OBJECTIVE

The Rare and Atypical Diabetes Network (RADIANT) will perform a study of individuals and, if
deemed informative, a study of their family members with uncharacterized forms of diabetes.
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La physiopathologie du « ketosis-prone DB2 (KPDB2) »:

1) Une sous-population de patients avec DB2 ayant une
prédisposition a 1’acidocétose

Ketosis-Prone Diabetes

Patients presenting with DKA — often at first
diagnosis of diabetes - but lacking the phenotype
of autoimmune type 1 diabetes

~ Case reports from West Africa, Caribbean: 1960’s-70’s
Winter, NEJM: 1987
Banerji, Diabetes: 1994
Umpierrez, Diabetes: 1995
Balasubramanyam, Arch Int Med: 1999

Cétones et diabéte de type 2 : Comment s’y retrouver?

(Conférence offerte en anglais)
Jr Db AMEQ Jan 2024

Dr Ashok Balasubramanyam, endocrinologue, Etats-Unis

Conférencier :
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La physiopathologie du « ketosis-prone DB2 »:

Comprehensive Characterization of
Patients Presenting with DKA
— Team evaluates all patients admitted with to Ben Taub General Hospital with
DKA (since 1999)

— Data Collected:

* Detailed exam, anthropometrics, family history

* |Islet autoantibodies

* Test of B cell functional reserve

— Glucagon stimulation test

» Baseline
» Every 6 months
= HLA analysis

= Candidate genes
Immunologic Analyses

* DNA

T."

Long-term Outcomes — insulin requirement, glycemia relapse to ketosis...

Cétones et diabéte de type 2 : Comment s’y retrouver?

(Conférence offerte en anglais)
Jr Db AMEQ Jan 2024
Conférencier :

Dr Ashok Balasubramanyam, endocrinologue, Etats-Unis
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1) Une sous-population de patients avec DB2 ayant une
prédisposition a 1’acidocétose

R-cell Function

AP Classification: Distinct Phenotypes /
Pathophysiologic Mechanisms

Autoantibody
+ -

Following recovery from DKA, in-childien with new:
demonstrate sustained onset “T2D” presenting
preservation of B cell function with DKA: 45% meet
and discontinue insulin criteria for A-B+ KPD
treatment with excellent
glycemic control

Genetic

Rapid autoimmune
B B cell defects

g cell Ig€s

Cétones et diabéte de type 2 : Comment s’y retrouver?

(Conférence offerte en anglais)

Jr Db AMEQ Jan 2024
Conférencier :

Dr Ashok Balasubramanyam, endocrinologue, Etats-Unis
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La physiopathologie du « ketosis-prone DB2 »:

1) Une sous-population de patients avec DB2 ayant une
prédisposition a 1’acidocétose

AP Classification of KPD
Autoantibody

B-cell Function
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I) Différencier la physiopathologie du DB1 de celle
des autres types de diabete chez 1’adolescent

La physiopathologie du « ketosis-prone DB2 »:
Pathophysiology of A-p+ KPD: Metabolomics and Kinetics

Figure 8
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* Increased leucine
catabolism

* Increased ketone
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I) Différencier la physiopathologie du DB1 de celle
des autres types de diabete chez 1’adolescent

La physiopathologie du « ketosis-prone DB2 »:

Fluxes and Function of Arginine

Dlet Ornithine

Arginase |, Il

Arginine “Availability" is Blunted in A-p+ KPD
Argmme—:—'CnruIIlne

/N

Arglmnosuccmate o B So £ ° .
|—| i g - —
Protein 2 aw| i
i i
Breakdown * Arginine stimulates insulin secretion §%4° E% <
* Low intracellular arginine (“availability”) could %’E g’g
explain B-cell dysfunction in KPD patients 23 §3-1°
5 .
Faslmg euglycemia  Hyperglycemia Cor;tml KI"D
B

N,
Cétones et diabéte de type 2 : Comment s’y retrouver?

(Conférence offerte en anglais)
Jr Db AMEQ Jan 2024

= i I
Conférencier : Mulukutla et al, 7 Nute 2017

_ i Hsu et al, unpublished
Dr Ashok Balasubramanyam, endocrinologue, Etats-Unis
w




e Type 1?77? SYMPOSIUM PDP/FRED 2024

I) Différencier la physiopathologie du DB1 de celle
des autres types de diabete chez 1’adolescent

La physiopathologie du diabéte monogénique:
Maturity-Onset Diabetes of the Young (MODY)

The term MODY was first used in the 1970s to describe heritable forms of diabetes distinct
from insulin-dependent type 1 and noninsulin-dependent type 2 diabetes [12]. Now, MODY
represents a clinically heterogeneous group of autosomal-dominant disorders caused by

mutations in genes involved in beta cell development and insulin secretion and is the most

common form of monogenic diabetes, estimated to account for 1-2% of diabetes cases (see
Table 1) [13].

There is clinical overlap between MODY, type 1, and type 2 diabetes resulting in frequent
misdiagnosis of MODY. The classic phenotype of MODY includes nonketotic noninsulin-
ﬂ)cndent diabetes with diagnosis before age 25 years and an affected parent. However,
several studies have shown that a substantial number of individuals with a confirmed genetic
diagnosis of MODY do not fit the classic clinical description and it is estimated that > 80%
of MODY cases are not diagnosed by molecular testing [14, 15]. Most reported cases of
MODY also are nonobese. However, this likely represents ascertainment bias. The TODAY
study reported that in a cohort of obese/overweight children and adolescents, 4.5% had
e mrorsms e nathogenic changes in MODY genes suggesting that monogenic diabetes should be

e s CONSIdered in young children and adolescents regardless of body mass index [16e¢].
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I) Différencier la physiopathologie du DB1 de celle
des autres types de diabete chez 1’adolescent

La physiopathologie du diabéte monogénique:

o/ Tl A World /
W70

Submit a Manuscript: https:/ /www f6publishing.com World | Diabetes 2023 December 15; 14(12): 1738-1753
DOI: 10.4239/wjd.v14.i12.1738 ISSN 1948-9358 (online)
REVIEW

Genetic perspectives on childhood monogenic diabetes: Diagnosis,
management, and future directions

Hong-Yan Sun, Xiao-Yan Lin
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I) Différencier la physiopathologie du DB1 de celle
des autres types de diabete chez 1’adolescent

La physiopathologie du diabéte monogénique:
dysfonction de la sécrétion d’insuline

Sun HY et al. Childhood monogenic diabetes: Genetics and future perspectives

Lipid metabolism and

protein synthesis

HNF1A mutations

\
/ r \

Absorption of wate\
Une des formes de
diabete monogénique:
Mutation dans PHNF1a

Impaired insulin exocytosis | Glycolysis
epigenetic changes l ATP production

- S T A
Reabsorption of glucose Insulin secretion @ | By A0

The physiological role of HNF1A

DOI: 10.4239/wjd.v14.i12.1738 Copyright ©The Author(s) 2023.

Figure 1 Hepatic nuclear factor 1a mutations cause beta cell dysfunction. hepatic nuclear factor 1a (HNF1A) controls the expression of genes
essential in carbohydrates and protein metabolism, such as glycolysis, the Calvin cycle, and mitochondrial oxidation. HNF1A deficiency inhibits mitochondrial

respiration in human embryonic stem cell-derived beta cells. HNF1A: Hepatic nuclear factor 1a. )
World | Diabetes 2023 December 15; 14(12): 1738-1753
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II) Discuter des modes de présentation clinique du
diabeéte de type 2 (DB2) et MODY en age pédiatrique

DB2 en age pédiatrique « typique »:

Clinical

Pediatric Vol.32/ No.3
- July 2023

Endocrinology pp 125136

Treatment strategy for children and adolescents with type
2 diabetes-based on ISPAD Clinical Practice Consensus
Guidelines 2022

Tatsuhiko Urakami’
!Department of Pediatrics and Child Health, Nihon University School of Medicine, Tokyo, Japan

Racial and ethnic disproportionality exists in
the incidence of children and adolescents with type 2
diabetes. A high incidence has been reported in racial
and ethnic minorities, such as Native American, African-
American, Hispanic, East and South Asian, and Pacific
Islander populations. In contrast, Caucasian youth are
known to have a low incidence (1-3). The prevalence of

Obesity 1s a major risk factor for developing type
2 diabetes. Several studies have reported that most
Caucasian children with type 2 diabetes are obese or

overweight (7—10). Fifteen percent of Japanese children
with type 2 diabetes are non-obese (11), and half of

South Asian Urban children have normal welght (12).
Obesity and insulin resistance are strongly associated
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II) Discuter des modes de présentation clinique du
diabeéte de type 2 (DB2) et MODY en age pédiatrique

DB2 en age pédiatrique « typique »:

1) Autres facteurs associés a la résistance a 1'insuline:

Puberté
Acanthosis negricans

Chez la fille ou I'adolescente: pubarche précoce, hirsutisme/acné/troubles
menstruels (suggérant une maladie polykystique ovarienne (MPKO))

Sédentarité
Obésité abdominale/viscérale

2) Facteurs aggravants (avec possibilité d’acidocétose):
infection, trauma, médication hyperglycémiante
(glucocorticoides, certains antipsychotiques, etc.)
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II) Discuter des modes de présentation clinique du
diabeéte de type 2 (DB2) et MODY en age pédiatrique

DB2 en age pédiatrique:
donc, « typiquement »:
enfant/ado non-caucasien
(ou si caucasien, obésité ++)
signes associés a la résistance a I'insuline
(obésité abdominale, AN, MPKO)
asymptomatique ou
symptomes d’hyperglycémie (PPN)
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II) Discuter des modes de présentation clinique du
diabeéte de type 2 (DB2) et MODY en age pédiatrique

DB2 en age pédiatrique:
parfois « atypiquement »:
cétose ou acidocétose diabétique (ACD) avec
symptomes d’hyperglycémie ++ (PPPNP)

symptomes d’ACD (atteintes GI, atteintes neuro)
et présentation a 1’'Urgence avec atteinte de 1’état
général

La grande majorité des enfants/adolescents avec DB2 et

KPDB2 qui se présente avec ACD n’aurons pas besoin
d’insuline a moyen terme

4
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II) Discuter des modes de présentation clinique du
diabeéte de type 2 (DB2) et MODY en age pédiatrique

DB2 en age pédiatrique:
parfois « atypiquement » KPDB2
cétose ou acidocétose diabétique (ACD)

2 (] ‘nif.'. = N3 orized h 1te-_anset diahe-

tes, obesity, negative islet autoantibodies, and preserved f-cell

function despite presentation with DKA. In addition, indivi-

... W .'. .l . . ...-- L -..

tinue insulin therapy within 4-12 weeks following the index
episode of DKA and maintain excellent, long-term glycemic
control on treatment with oral agents alone [4, 6].

In the SEARCH for Diabetes in Youth _stu(iy, approxi-

mately 10% of pediatric patients with new onset T2D were
found to present with DKA [7]. Among the children who

Despite presenting with DKA, up to half of the children with

Hindawi obesity who presented with DKA at initial diagnosis of dia-

Pediatric Diabetes . . . . sl s
betes successfully discontinued insulin therapy within a

Volume 2024, Article ID 5907924, 10 pages
https://doi.org/10.1155/2024/5907924 median period of 1.25 months [8]. 1hese data suggest that
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II) Discuter des modes de présentation clinique du
diabeéte de type 2 (DB2) et MODY en age pédiatrique

HHS Public Access
Author manuscript
Curr Diab Rep. Author manuscript; available in PMC 2019 June 22.

Published in final edited form as:
Curr Diab Rep.; 18(8): 58. doi:10.1007/511892-018-1024-2.

Diabete monogénique en age pédiatrique:

Table 1

Monogenic Diabetes in Children and Adolescents: Recognition
and Treatment Options
May Sanyoura', Louis H. Philipson’, and Rochelle Naylor'

'Section of Adult and Pediatric Endocrinology, Diabetes, and Metabolism, The University of
Chicago, 5841 S. Maryland Ave., MC 1027, Chicago, IL 60637, USA

Clinical characteristics of maturity onset diabetes of the young (MODY) genetic subtypes

MODY type Gene name (locus) Protein function Prevalence  Other features Treatment oOMIM®
MODY 1 HNF4A (20q12) Transcription factor 5-10% Neonatal hyperinsulinemia and hypoglycemia with Sensitive to sulfonylureas 125850, 600281
associated macrosonria, low serum levels of cholesterol
MODY 2 GCK (7pl3) Glycolytic enzynre 30-60% Mild fasting hyperglycemia throughout life, often No treatment outside of 138079,125851
asymptomatic, gestational diabetes, low birth weight pregnancy
(with unaffected mother)
MODY 3 HNFIA (12924 .2) Transcription factor 30-60% Glycosuria Sensitive to sulfonylureas 600496,142410
MODY 4 PDX1(13gl2.1) Transcription factor <1% Homozygote: pancreatic agenesis Diet, OAD, or insulin 606392,600733
MODY 5 HNFIB (17g21) Transcription factor 5-10% Diabetes in association with renal and genito-urinary Insulin 137920, 189907
abnomralities
MODY 6 NEUROD I(2q31.3)  Transcription factor <1% Obesity and insulin resistance OAD or insulin 606394, 601724
MODY 7 KLFI11(2p25) Transcription factor <1% Impaired glucose tolerance to overt diabetes OAD or insulin 603301,610508
MODY 8 CEL (9p34) Lipase enzynre <1% Diabetes and pancreatic exocrine. Endocrine deficiency OAD or insulin 114840,609812
MODY 9 PAX4(7q32) Transcription factor < 1% Ketosis prone diabetes Diet, OAD, or insulin 167413,612225
MODY 10 INS (11pl5.5) Homrone <1% May result in neonatal diabetes, antibody-negative OAD or insulin 613370, 176730
diabetes, and MODY
MODY 11 BLK (8p23) Tyrosine kinase <1% Obesity common Diet, OAD, or insulin 191305, 613375
MODY 12 ABCCE (llpl5.1) SURI (KATP channel <1% Usually associated with neonatal diabetes, rare cause of Sensitive to sulfonylureas 600509
regulatory subunit) MODY
MODY 13 KCNJ1i(11lp 1513  Kir6.2 (KATP channel <1% Usually associated with neonatal diabetes, rare cause of Sensitive to sulfonylureas 616329, 600937
regulatory subunit) MODY
MODY 14 APPLI (3pl4.3) Serine/threonine kinase <1% Adult-onset diabetes Diet, OAD, or insulin 616511, 604299

ABCCS ATP-binding cassette, subfamily C (CFTR/MRP), member 8, APPL I adaptor protein, phosphotyrosine interacting with PH domain and leucine zipper 1, BLK B lymphocyte kinase, CEL carboxyl
ester lipase enzyme, GCK glucokinase, HNFIA hepatocyte nuclear factor-la, HNFIB hepatocyte nuclear factor-18, FLNF4A hepatocyte nuclear factor-4a., INS preproinsulin, KATP ATP-sensitive
potassium channel, KCNJ/ ] potassium channel, inwardly rectifying subfamily J, member 11, KLF1 ! Kriippel-like factor 11, NEUROD I neurogenic differentiation factor 1, OAD oral anti-diabetic, PAX4

paired box gene 4, PDX pancreas/duodenum homeobox protein 1, SURI sulfonylurea receptor 1

8'1'1'16 Online Mendelian Inheritance in Man (OMIM; http://omim.org) numbers indicate the descriptive entry of the phenotype and/or gene
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II) Discuter des modes de présentation clinique du
diabeéte de type 2 (DB2) et MODY en age pédiatrique

Diabete monogénique en age pédiatrique:

1) Diabeéte néonatal (début < 6 mois de vie): mutations
dans un de ces genes

-KCNJ11 qui encode pour le Kir6.2 (le sous-unité « inwardly
rectifying » du canal potassique ATP-dépendant)
des cellules Beta

-ABCCS8 qui encode pour le récepteur au sulfonylurée
(SUR1) couplé au Kir6

-INS qui encode pour l'insuline

HHS Public Access
_/@. Authqr script . ) ‘

Monogenic Diabetes in Children and Adolescents: Recognition
and Treatment Options
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II) Discuter des modes de présentation clinique du
diabeéte de type 2 (DB2) et MODY en age pédiatrique

Diabete monogénique en age pédiatrique:
Glucose Catecholamines GLP-1

Glucose { a2A / GLP-1
transporter receptor receptor

B
Glucose e /—\

CAMP ——» Insulin Secretion ——»

synthesis
_~ Acetylcholine
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~ /) M3
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Source: David G. Gardner, Dolores Shoback: Greenspan's
Basic & Clinical Endocrinology, Tenth Edition
Copyright © McGraw-Hill Education. All rights reserved.
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II) Discuter des modes de présentation clinique du
diabeéte de type 2 (DB2) et MODY en age pédiatrique

Diabete monogénique en age pédiatrique:

1) Diabeéte néonatal (début < 6 mois de vie): mutations

dans un de ces génes
-KCNJ11 qui encode pour le Kir6.2 (le sous-unité « inwardly rectifying »
du canal potassique ATP-dépendant) des cellules Beta

-ABCC8 qui encode pour le récepteur au sulfonylurée (SUR1) couplé au
Kir6
-INS qui encode pour l'insuline

2) Certaines mutations sont associées au diabete
néonatal avec besoin de traitement a I'insuline,
d’autres donne un tableau clinique similaire aux
mutations dans les genes HNF1A ou HNF4A, que 1'on
peut traiter par sulfonylurée ¢ Mropbtosceess

Monogenic Diabetes in Children and Adolescents: Recognition
and Treatment Options
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II) Discuter des modes de présentation clinique du
diabeéte de type 2 (DB2) et MODY en age pédiatrique

Diabete monogénique en age pédiatrique:

Mutation dansle gene HNF1A (anciennement MODY3)
la forme de MODY la plus prévalente

Sun HY et al. Childhood monogenic diabetes: Genetics and future perspectives

l Lipid metabolism and

protein synthesis

A
/ ( \

Impaired insulin exocytosis 1 Glycolysis

HNF1A mutations

Absorption of wate \

epigenetic changes 1 ATP production

HNFla stlmule ,,/ /

9 _ "
P’expression du / )

G ey ce X S 5
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The physiological role of HNF1A ¥ e rennlahon

DOI: 10.4239/wjd.v14.i12.1738 Copyright ©The Author(s) 2023.

Figure 1 Hepatic nuclear factor 1« mutations cause beta cell dysfunction. hepatic nuclear factor 1o (HNF1A) controls the expression of genes
essential in carbohydrates and protein metabolism, such as glycolysis, the Calvin cycle, and mitochondrial oxidation. HNF1A deficiency inhibits mitochondrial

respiration in human embryonic stem cell-derived beta cells. HNF1A: Hepatic nuclear factor 1a. World IDiﬁbL’f{’.S 2023 December 15; 14 (12): 1738-1753
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II) Discuter des modes de présentation clinique du
diabeéte de type 2 (DB2) et MODY en age pédiatrique

Diabete monogénique en age pédiatrique:

Mutation dansle gene HNF1A (anciennement MODY3)
Cliniquement:
63% des individus se présententavant25 ans
hyperglycémie progressive
glycosurie (car diminution marquée de I’expression
du SGLT2 a/n tubule proximal du néphron, donc
diminution de la réabsorption du glucose par le rein
HDLc 1
hsCRP | (<0.75 mg/1)
augmentation des complications microvasculaires et
macrovasculaires (MCYV)
Traitement:
en léreligne: Sulfonylurées ou Méglitinides
cAccess (Nateglinide ou Repaglinide) a lIa dose minimale
efficace
autres options: analogue GLP1, insuline
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II) Discuter des modes de présentation clinique du
diabeéte de type 2 (DB2) et MODY en age pédiatrique

Diabete monogénique en age pédiatrique:

Mutation dansle gene HNF4A (anciennement MODY1)
moins fréquent (5-10% des cas au Royaume-Uni)
HNF4A est un régulateur clé de 1’expression génique a/n
hépatique et un activateur important du HNF1A
Cliniquement (similaire au HNF1A MODY)
hyperglycémie progressive
glycosurie
HDLc |/TG |, LDLc 1
augmentation des complications microvasculaires et
macrovasculaires (MCYV)
—— hyperinsulinémie in utero avec macrosomie foetale
= et hypoglycémie néonatale
Traitement:
en léreligne: Sulfonylurées ou Méglitinides
(Nateglinide ou Repaglinide) a la dose minimale
efficace
s1rtrec ontions: analoocue GT P1 inculine

HHS Public Access
Ay n e
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II) Discuter des modes de présentation clinique du
diabeéte de type 2 (DB2) et MODY en age pédiatrique

Diabete monogénique en age pédiatrique:

Mutation dansle géene GCK (anciennement MODY2)
un des plus prévalents (1 individu/1000)
le glucokinase stimule la transformation du glucose en
glucose-6-phosphate dansla cellule beta (via le cycle de
Krebs, générel’ ATP et favorise la sécrétion de 'insuline) et
dans1’hépatocyte (glycolyse)
Cliniquement
hyperglycémie a jeun car car « set-point » plus élevé
pour la sécrétion de I'insuline
pas d’augmentation des complications micro ou
i I macrovasculaires
e hyperinsulinémie in utero avec macrosomie foetale
et hypoglycémie néonatale
Traitement:
aucun nécessaire sauf pendantla grossesse
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II) Discuter des modes de présentation clinique du
diabeéte de type 2 (DB2) et MODY en age pédiatrique

Diabete monogénique en age pédiatrique:

Mutation dansle géne HNF1B (anciennement MODYS5)

moins fréquent (5-10% des cas)

HNF1B joue un role important dans le développement

embryonnaire pour plusieurs organes

Cliniquement:
dysfonctionrénalesouventsévere (IRC)
kystes rénaux/malformationsrénales
hyperglycémie progessive/diabéete/malf ormations
pancréatiques

malformations a/n génital

A —— fonction hépatique anormale

hyperuricémie
augmentation du risque de certains cancers
(hépatocellulaire, pancréatique, rénal, ovarien,
de I’endometre, de la prostate)

Traitement: Sulfonylurées mais le plus souvent Insuline




pe 1777 SYMPOSIUM PDP/FRED 2024

II) Discuter des modes de présentation clinique du
diabeéte de type 2 (DB2) et MODY en age pédiatrique

HHS Public Access
Author manuscript
Curr Diab Rep. Author manuscript; available in PMC 2019 June 22.

Published in final edited form as:
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Diabete monogénique en age pédiatrique:

Table 1

Monogenic Diabetes in Children and Adolescents: Recognition
and Treatment Options
May Sanyoura', Louis H. Philipson’, and Rochelle Naylor'

'Section of Adult and Pediatric Endocrinology, Diabetes, and Metabolism, The University of
Chicago, 5841 S. Maryland Ave., MC 1027, Chicago, IL 60637, USA

Clinical characteristics of maturity onset diabetes of the young (MODY) genetic subtypes

MODY type Gene name (locus) Protein function Prevalence  Other features Treatment oOMIM®
MODY 1 HNF4A (20q12) Transcription factor 5-10% Neonatal hyperinsulinemia and hypoglycemia with Sensitive to sulfonylureas 125850, 600281
associated macrosonria, low serum levels of cholesterol
MODY 2 GCK (7pl3) Glycolytic enzynre 30-60% Mild fasting hyperglycemia throughout life, often No treatment outside of 138079,125851
asymptomatic, gestational diabetes, low birth weight pregnancy
(with unaffected mother)
MODY 3 HNFIA (12924 .2) Transcription factor 30-60% Glycosuria Sensitive to sulfonylureas 600496,142410
MODY 4 PDX1(13gl2.1) Transcription factor <1% Homozygote: pancreatic agenesis Diet, OAD, or insulin 606392,600733
MODY 5 HNFIB (17g21) Transcription factor 5-10% Diabetes in association with renal and genito-urinary Insulin 137920, 189907
abnomralities
MODY 6 NEUROD I(2q31.3)  Transcription factor <1% Obesity and insulin resistance OAD or insulin 606394, 601724
MODY 7 KLFI11(2p25) Transcription factor <1% Impaired glucose tolerance to overt diabetes OAD or insulin 603301,610508
MODY 8 CEL (9p34) Lipase enzynre <1% Diabetes and pancreatic exocrine. Endocrine deficiency OAD or insulin 114840,609812
MODY 9 PAX4(7q32) Transcription factor < 1% Ketosis prone diabetes Diet, OAD, or insulin 167413,612225
MODY 10 INS (11pl5.5) Homrone <1% May result in neonatal diabetes, antibody-negative OAD or insulin 613370, 176730
diabetes, and MODY
MODY 11 BLK (8p23) Tyrosine kinase <1% Obesity common Diet, OAD, or insulin 191305, 613375
MODY 12 ABCCE (llpl5.1) SURI (KATP channel <1% Usually associated with neonatal diabetes, rare cause of Sensitive to sulfonylureas 600509
regulatory subunit) MODY
MODY 13 KCNJ1i(11lp 1513  Kir6.2 (KATP channel <1% Usually associated with neonatal diabetes, rare cause of Sensitive to sulfonylureas 616329, 600937
regulatory subunit) MODY
MODY 14 APPLI (3pl4.3) Serine/threonine kinase <1% Adult-onset diabetes Diet, OAD, or insulin 616511, 604299

ABCCS ATP-binding cassette, subfamily C (CFTR/MRP), member 8, APPL I adaptor protein, phosphotyrosine interacting with PH domain and leucine zipper 1, BLK B lymphocyte kinase, CEL carboxyl
ester lipase enzyme, GCK glucokinase, HNFIA hepatocyte nuclear factor-la, HNFIB hepatocyte nuclear factor-18, FLNF4A hepatocyte nuclear factor-4a., INS preproinsulin, KATP ATP-sensitive
potassium channel, KCNJ/ ] potassium channel, inwardly rectifying subfamily J, member 11, KLF1 ! Kriippel-like factor 11, NEUROD I neurogenic differentiation factor 1, OAD oral anti-diabetic, PAX4

paired box gene 4, PDX pancreas/duodenum homeobox protein 1, SURI sulfonylurea receptor 1

8'1'1'16 Online Mendelian Inheritance in Man (OMIM; http://omim.org) numbers indicate the descriptive entry of the phenotype and/or gene
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III) Elaborer un plan de prise en charge spécifique au
type de diabete chez1’adolescent

Diabete de type 1:
Traitement de ’état initial a la présentation

(acidocétose? Hydratation/Insuline IV
Correction électrolytique, etc.)

Puis évidemment, prise en charge de
I’adolescent et 1a famille par l'équipe « multi »
(infirmiere, nutritionniste, MD-pédiatre-
endocrinologue, psychologue?, kinésiologue?)
insulino-thérapie intensive (pompe a insuline?
insuline sc basale/bolus-repas?)
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III) Elaborer un plan de prise en charge spécifique au
type de diabete chez 1’adolescent

Camr 3

Diabete de type 2 (incluant KPDB2)
Traitement de 1’état initial a l1a présentation
(si acidocétose ou état hyperglycémique
hyperosmolaire:

Hydratation/Insuline IV
Correction électrolytique, etc.)

Puis évidemment, prise en charge de
I’adolescent et 1a famille par I’équipe « multi »
(infirmiere, nutritionniste, MD-pédiatre-
endocrinologue, psychologue?, kinésiologue?)

goal of eliminating insulin treatment. The Treatment

Options for Type 2 Diabetes in Adolescents and Youth
(TODAY) study demonstrated that 90% of children and

adolescents with type 2 diabetes could successfully wean

off insulin and achieve glycemic targets with metformin
monotherapy (23—26).
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III) Elaborer un plan de prise en charge spécifique au
type de diabete chez1’adolescent

Diabete de type 2: Traitement

Clinical

Pediatric Vol.32/ No.3
- July 2023

Endocrinology e o

Treatment strategy for children and adolescents with type
2 diabetes-based on ISPAD Clinical Practice Consensus
Guidelines 2022

Tatsuhiko Urakami’
!Department of Pediatrics and Child Health, Nihon University School of Medicine, Tokyo, Japan
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III) Elaborer un plan de prise en charge spécifique au
type de diabéte chez 1’adolescent

Diabete de type 2: Traitement

Clinical . . .
D e ~uwi Lignes directrices de PISPAD 2022

Table 1. Dietary management in children and adolescents with type 2 diabetes

Diet

* Teaching families to interpret nutrition fact labels.

*« Emphasize healthy parenting practices related to diet and activity by promoting parental modeling of healthy
eating habits while avoiding overly restricted food intake.

* Encourage positive reinforcement of all goals achieved (i.e., no or minimal weight gain and reduction in high-
calorie drinks).

* Promote meals eaten on schedule in one place, preferably as a family unit, with no other activity (television,
computer, studying), and minimize frequent snacking.

* Maintaining food and activity logs is beneficial for raising awareness of food and activity issues and for
monitoring progress.

Adapted from Reference (15).

Table 2. Exercise management in children and adolescents with type 2 diabetes

Exercise

* Encourage youth to participate in at least 60 min of moderate-to-vigorous physical activity daily with muscle
and bone strength training for at least 3 days per week.

* Reduce sedentary time, including watching television, computer-related activities, texting, and video games,
to less than two hours per day.

* Address sedentary time spent doing schoolwork and identifying ways to incorporate physical activity.

* Promote physical activity as a family event, including daily efforts to be more physically active, such as using
stairs instead of elevators, walking or bicycling to school and shop, and doing housework and yard work.

* Encourage positive reinforcement of all achievements and avoidance of shaming.

Adapted from Reference (15).
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IIT) Elaborer un plan de prise en charge spécifique au

type de diabéte chez 1’adolescent

Diabete de type 2: Traitement

Clinical

Pediatric “us Lignes directrices de PISPAD 2022

Endocrinology pp 125-136

Initial HbAlc <8.5% HbAlc > 8.5%
< 69 mmol/mol > 69 mmol/mol
Treatment No ketosis or acidosis No ketosis or acidosis
‘ H‘callhy lifestyle Healthy lifestyle
Metformin: titrate to 2 g/day as Metformin: titrate to 2g/day as
tolerated tolerated
Basal insulin (0.25-0.5 u/kg)
Subsequent HbAlc <6.5% or HbAlc >6.5-9%
Treatment <48mmol/mol >48-74 mmol/mol

l }

Continue healthy lifestyle

Continue healthy lifestyle Review adherence

Continue metformin Maximize metformin to 2 g/day
Wean insulin, if applicable Add a GLP-1 receptor agonist or another
anti-hyperglycemic medication
if applicable

Fig. 1. Approaches toinitial treatment and subsequent treatment in children and adolescents with type 2 diabetes. Adapted

from Reference (15).

Ketosis/Acidosis or
Hyperosmolar Hyperglycemic
Syndrome

!

Intravenous insulin until acidosis
resolved
transition to subcutaneous insulin
Healthy lifestyle

HbAlc >9%
>75mmol/mol

}

Continue healthy lifestyle
Review adherence

Maximize metformin

Add GLP-1 receptor agonist or another
antihyperglycemic medication
if applicable

Initiate long-acting insulin or additional

use of prandial insulin
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IIT) Elaborer un plan de prise en charge spécifique au

type de diabete chez1’adolescent \\\\\
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Diabete de type 2: Traitement:

en général, beaucoup moins de données d’études

que chez I’adulte avec les agents hypoglycémiants
apres la Metformine

Metformin is only approved for use in pediatric
patients worldwide or in the majority of countries, and
sulfonylureas (glimepiride) in some countries. However,
other antihyperglycemic drugs may be beneficial for
glycemic control and have other additional effects, even
in children and adolescents with type 2 diabetes.

Clinical
Pediatric
Endocrinology

B 0.
22222222
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III) Elaborer un plan de prise en charge spécifique au
type de diabéte chez 1’adolescent

Diabete de type 2: Traitement/autres agents

Analogue y : «q . e o . .
cipa  Liraglutide in Children with Type 2 Diabetes

MULTICENTER, RANDOMIZED TRIAL

134 Children and adolescents receiving L ira glutide Placebo
+

metformin with or without insulin

+
g etformin  Metformin
= — R ——
. (N=68)
Change in glycated —-0.64 0.42
hemoglobin percentage points  percentage points
(Treatment difference, —1.06;
at 26 wk 95%(631?1];.;5 t0-0.46; 2<0.001)

Liraglutide added to metformin with or without insulin

improved glycemic control

W.V. Tamborlane et al. 10.1056/NEJMoal903822 Copyright © 2019 Massachusetts Medical Society




pe 1?7?77 SYMPOSIUM PDP/FRED 2024

Diabete Ty

ey W

III) Elaborer un plan de prise en charge spécifique au
type de diabéte chez 1’adolescent

Diabete de type 2: Traitement/autres agents: Empagliflozin
(inhibiteur su SGLT2)

FDA Approves First SGLT2 Inhibitor for Use in
Children With Type 2 Diabetes

June 21, 2023
PT Staff

£ [xlinlol=18)

Jardiance and Synjardy approved as an addition to diet and exercise to improve blood sugar control in
children aged 10 years and older with type 2 diabetes.

The FDA has approved empagliflozin (Jardiance) plus empagliflozin and metformin
hydrochloride (Synjardy) as an addition to diet and exercise to improve blood sugar
control in children aged 10 years and older with type 2 diabetes (T2D). The FDA
noted that these approvals offer a new class of oral medications that treat pediatric
T2D. Prior to the FDA action, the only other oral therapy FDA-approved for children
with T2D was metformin, which was initially approved for pediatric use in 2000.

Clinical
Pediatric Vol.32 / No.3

July 2023

Endocrinology pp 125-136
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III) Elaborer un plan de prise en charge spécifique au
type de diabéte chez 1’adolescent

Diabete de type 2: Traitement/autres agents: Empagliflozin

Author manuscript
Lancet Diabetes Endocrinol. Author manuscript; available in PMC 2024 March 01.

-, HHS Public Access

Published in final edited form as:
Lancet Diabetes Endocrinol. 2023 March ; 11(3): 169-181. doi:10.1016/52213-8587(22)00387-4.

Efficacy and safety of the SGLT2 inhibitor empagliflozin versus
placebo and the DPP-4 inhibitor linagliptin versus placebo in
youth with type 2 diabetes: a multicentre, randomised, double-
blind, parallel group, phase 3 trial

Lori M. Laffel, MD' [Prof], Thomas Danne, MD? [Prof], Georgeanna J. Klingensmith, MD3

[Prof], William V. Tamborlane, MD* [Prof], Steven Willi, MD® [Prof], Philip Zeitler, MD® [Prof],
Dietmar Neubacher, Dipl Stat’, Jan Marquard, MD8 DINAMO Study Group
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IIT) Elaborer un plan de prise en charge spécifique au

type de diabéte chez 1’adolescent

Diabete de type 2: Traitement/autres agents: Empagliflozin

Laffel et al.

Participants, n
Placebo*

Empagliflozin po

Participants, n
Placebo™
Linagliptin S mg

Page 20
14 ~ " .
—a—Placebo* -@-Empagliflozin pooled
13 A HbA1c (%) at week 26 HbA1c (%) at week 52
Placebo 8-77
- 12 4 Empa pooled 7-58 Empa pooled 7-96
=
o 11 4
=z 10
X T T
a 9
23 i
o= 8 ¢
< |
by
= 7 4
1
6 4
5
(o] s 12 26 30 42 52
Weeks
53 50 52 50
>oled 52 50 48 47 46 as a6
14 - s
—a—Placebo* -m-Linagliptin 5 mg
13 4 HbA1c (%) at Week 26 HbA1c (%) at Week 52
Placebo 877
12 4 Lina 5 8:33 Lina 5 8-85
3
=
<C
0
x
(o
L2
| =
<
L]
=
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S3 S0 52 50
52 48 49 49 48 48 46

Figure 2: Change in HbAlc from baseline to week 26 and week 52.

A. Descriptive data reflecting mean HbAlc over time from baseline to week 52 for
empagliflozin versus placebo. mITT (TG1, TGS5) (OC-AD) population. *Placebo treatment
stopped at week 26.

B. Descriptive data reflecting mean HbA lc over time from baseline to week 52 for
linagliptin versus placebo. mITT (TG1, TGS5) (OC-AD) population. *Placebo treatment
stopped at week 26.
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Diabete monogénique, traitement
selon le gene affecté/mutation (HNF1A/HNF4A/HNF1B)

En général, traitement avec sulfonylurée a dose
minimale pour atteindre un bon contrdle glycémique

(gliclazide, glyburide)

Possibilité d"utiliser le Repaglinide (moins de risque
d’hypoglycémie)
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III) Elaborer un plan de prise en charge spécifique au
type de diabete chez1’adolescent

Retour sur le petit cas clinique pour réfléchir...

Adolescentde 17 ans d"origined” Asie du Sud-est
Polyurie/polydipsie/perte de poids

IVRS depuis quelques jours avec fievre

93 kg, IMC a 28.8 kg/m?

Glycémie (hasard) 18.1 mmol/1, HbAlc 9.6 %, Glycosurie/ cétonurie ++
Gaz capillaire: pH 7.37, BIC 24, beta-OH-butyrate neg

ATCD fam: pere avec DB1 dx a 20 ans, mere avec Db2 dx a 40 ans

Traitementinitial avec la Metformine

Investigation pour diabete monogénique car: < 25 ans, Hx Fam + pour
Db (jeune age)

Anticorps anti-ilots et anti-GAD + C-peptide demandés

Endocnnology. boli N Below and others ID: 23-0024; October 2023
lapetes etabolism .
SSSSSSSSSSS DOI: 10.1530/EDM-23-0024
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III) Elaborer un plan de prise en charge spécifique au
type de diabete chez1’adolescent

Retour sur le petit cas clinique pour réfléchir...

Investigation pour diabete monogénique:

un variant hétérogenene c.[890A>G];[=] p.(Tyr297Cys) dans le gene
neuronal differentiation1 (NEUROD1) de signification indéterminée

Anticorps anti-ilots et anti-GAD négatifs
C-peptide a 996 pmol/] (non-diminué) donc bonne réserve sécrétoire

Tentative de traitement avec gliclazide 80 mg bid (Metformine cessée)
Détériorationde I'HbAlc

Donc reprise de la Metforminel gr bid puis éventuel ajout de
Dapagliflozin (inhibiteur SGLT?2)

Endocnnology. boli N Below and others ID: 23-0024; October 2023
lapetes etabolism .
SSSSSSSSSSS DOI: 10.1530/EDM-23-0024
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III) Elaborer un plan de prise en charge spécifique au
type de diabéte chez 1’adolescent

Retour sur le petit cas clinique pour réfléchir...
Donc,
A-t-il un Diabete de type 1? NON (anticorps neg)

A-t-il un MODY 6 (NEUROD1)? Peut-étre mais pas de réponse au
sulfonylurée et pas d’autres éléments cliniques parfois associés

A-t-ilun Db2 /KPDB2? Fort probablement car A-B+, Obésité/Groupe
ethnique a risque de Db2

85
80
75
70
65
60
55
50
45
40

0:19 ,1('\- ‘\,"'\-— {\’.L\' o " \;\/\" (-’A‘/'\' :\/’L "‘1’)’ e " oF s ‘?‘/’\/ < "y
i << <R 53> = o~ < << = 5O Py o~ <2
Metformin Metformin
Gliclazide Dapagliflozin
Figure 1

Timeline of HbA1c results. Graph showing the effect of different
antidiabetic medications on the patient’'s HbA1c over time.

Endocnnology. boli N Below and others ID: 23-0024; October 2023
lapetes etabolism .
CASE REPORTS DOI: 10.1530/EDM-23-0024
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Etant donné les tendances épidémiologiques
mondiales ainsi que celles au Canada et au Québec

De plus en plus d’adolescents ont un surpoids ou obésité, donc de la
résistance a l'insuline.

La population canadienne et québécoise se diversifie (multiethnicité,
donc populationsa plus haut risque de diabete de type 2).

Les adolescentsavec DB1 ou MODY peuvent ressembler a leurs pairs,
donc avoir un surpoids ou obésité.

Dong, la présentationclinique « classique » du DB1 ou DB2 ou MODY
devient moins fréquente.

On devrait peut-étre penser au « spectre de présentation du DB »
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devient moins fréquente

On devrait peut-étre penser au « spectre de présentation du DB »
Ladl

Atypical Diabetes in the Spectrum

Classified as “T1D" Classified as “T2D"
|

Autoimmune
T1D

| .
A-B- KPD Monogenic A+B+ KPD LADA A-B+ KPD Monogenic '
DM DM

Cétones et diabéte de type 2 : Comment s’y retrouver?

(Conférence offerte en anglais)
Jr Db AMEQ Jan 2024

Dr Ashok Balasubramanyam, endocrinologue, Etats-Unis

Conférencier :
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CONCLUSIONS

On devrait peut-étre penser au « spectre de présentation du DB »

Atypical Diabetes in the Spectrum

Donc, maintenir une haute suspicion clinique dans les cas non-classiques
Considérer la mesure

Anticorps anti-GAD/ Anti-ilots
C-Peptide

Un panel de recherche de variants/mutations MODY

Cétones et diabéte de type 2 : Comment s’y retrouver?
(Conférence offerte en anglais)

Jr Db AMEQ Jan 2024

Dr Ashok Balasubramanyam, endocrinologue, Etats-Unis

Conférencier :

T——
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