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Smgritcan
Diabetes mellitus A®Aéioec%?ion®

Conjunto de doencas cronicas e complexas que requerem cuidados
continuos com estratégias de reducao de risco multifatoriais, além do
controle glicémico.

Glicose plasmatica de jejum = 126 mg/dL (7 mmol/L);
ou
2 horas ap6s ingestdo oral de 75 g de glicose em agua, glicemia > 200 mg/dL (11 mmol/L);
ou
Hemoglobina glicada = 6,5% (48 mmol/mol);
ou

Paciente com sintomas de hiperglicemia ou em crise hiperglicEmica, com glicose plasmatica

aleatdria > 200 mg/dL (11 mmol/L).
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Fisiologia da secrecao de insulina e amilina
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(a) Pancreatic p-cell (b) Insulin granule
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IDIVINEL Autoanticorpos:
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Acido glutdmico descarboxilase;
Insulina;

Tirosina fosfatase (I1A-2) e IA-2[3;
ZnT8.
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. Destruicdo auto-imune !
das células 3
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Etiologia desconhecida.

Os individuos apresentam
insulinopenia e também
cetoacidose diabética mas
nao ha evidéncias de
autoimunidade contra
células .



Patogénese Diabetes Mellitus tipo 1
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Diabetes Mellitus
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Metabolic

Immune

Past and Present

- - Sotagliflozin (SGLT1/2
First human treated with Insulin Lispro (short acting) approved — inhibitor) approved*
animal insulin Inhaled insulin approved
Recombinant human insulin approved Insulin Degludec (ultralong
Pramlinitide (amylin analogue) approved acting) approved

1922 1982 1982 1994 1996 2005 2014

2015 2019

Cyclosporine shows efficacy in
reversing new-onset diabetes but
safety concerns prevent its use

Teplizumab (non (FcR)-binding mAB
specific for human CD3) developed.

Future

Glucose Responsive
“smart” insulins

Increase functional 3-cell mass via
islet transplant, regeneration (stem
cells), GLP-1 RA

N\

18

>
’

e

s
4

Teplizumab effectively slows
progression to clinical T1D in
high risk groups

Cytokine
blockade (IL6)

Cell-based therapies

with Tregs

Abatacept (CTLA4-Ig)

Improved
biomarkers

Warshauer, 2020
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Diabetes mellitus
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Table 2.3—Staging of type 1 diabetes
Stage 1

Stage 2

Stage 3

Characteristics e Autoimmunity
e Normoglycemia
e Presymptomatic

Diagnostic criteria e Multiple islet
autoantibodies
e No IGT or IFG

e Autoimmunity
e Dysglycemia
e Presymptomatic

e |slet autoantibodies (usually multiple)

e Dysglycemia: 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 A1C 5.7-6.4% (39-47 mmol/mol) or =10%
increase in A1C

e Autoimmunity
e Overt hyperglycemia
e Symptomatic

e Autoantibodies may become absent
e Diabetes by standard criteria

Adapted from Skyler et al. (40). FPG, fasting plasma glucose; IFG, impaired fasting glucose; IGT, impaired glucose tolerance; 2-h PG, 2-h plasma
glucose. Alternative additional stage 2 diagnostic criteria of 30-, 60-, or 90-min plasma glucose on oral glucose tolerance test =200 mg/dL
(=11.1 mmol/L) and confirmatory testing in those aged =18 years have been used in clinical trials (79).

ADA, 2024



B cell mass

Immune Therapies

Cows milk avoidance

Teplizumab
Insulin (oral,
intranasal,
injected)
Nicotinamide
Tregs

Abatacept

HSCT
Cyclosporine
Otelixizumab
ATG/GCSF
ATG
Abatacept

Alefacept
GAD-alum
Canakinumab
Etanercept
Anakinra
Rituximab

Low-dose IL2
DiaPep277
Vitamin D
Teplizumab
Tocilizumab
Tregs

Verapamil
Methyldopa

Genetic Risk

Stage 1: islet autoantibodies
and euglycemia

Stage 2: islet
autoantibodies and

dysglycemia

Stage 3: Islet autoantibodies

and persistent hyperglycemia

Time

Warshauer, 2020
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Atrofia pancreatica apos diagnostico de DMT1
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Atrofia pancreatica apos diagnostico de DMT1
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Hipotese da higiene

Debbie Maizels/Springer Nature

Bart N Lambrecht & Hamida Hammad. 2017
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Diabetes mellitus tipo 1 - Farmacologia atual

N W RS w (o)) ~N
|

Glucose infusion rate (mg/kg/min)
—

. =—Insulin lispro aspart, glulisine

|

Reqular

|

1 " —NPH
~
- v _Insulin detemir
_/Zylnsulin glargine
e M
1 r | el N
T 1 | Ll

0 3 6 9 12 15 18 21 24

Time (hours)

Type of Insulin Onset Peak Duration
Regular %-1 hr. 2-4 hr. 6-8 hr.
Lyspro/ Aspart/| <15 min. 1-2 hr. 4-6 hr.
Glulisine
NPH 1-2 hr. 6-10 hr. 12+ hr.
Long-acting
Detemir 1 hr. Flat, Max effect 12-24 hr.
in 5 hrs.
Glargine 1.5 hr. Flat, Max effect 24 hr.
in 5 hrs.

Grey, 2022
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Diabetes mellitus tipo 1 - Farmacologia atual

Manufacturer Commercial Composition

name
Eli Lilly and Humulin® 70/30 70% human insulin isophane
Company suspension, 30% regular

human insulin

Humalog® Mix25™  25% insulin lispro, 75% insulin
lispro protamine suspension

Humalog® Mix50™ 50% insulin lispro, 50% insulin
lispro protamine suspension

Novo Nordisk Novolin® 70/30" 70% human insulin isophane
suspension, 30% regular
human insulin

NovoMix® 30 70% protamine-crystallized
insulin aspart and 30%
insulin aspart

NovoMix® 50° 50% protamine-crystallized
insulin aspart and 50%
insulin aspart
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* Insulina basal, pdés-prandial e correcao

* Pré-mix

* sistema continuo de insulina de acao rapida
N 4
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* Analogos de amilina
e Agonistas de GLP-1
* Inibidores do transportador de sodio e glicose
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Diabetes mellitus tipo 1 - Farmacologia atual
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A Estimated mean change in bodyweight by
treatment week

o Cagrilintide 03 mg -@- Cagrilintide 0-6 mg -®- Cagrilintide 1.2 mg
—o—-(Cagrilintide 2.4 mg —@- Cagrilintide 4.5 mg -@- Liraglutide 3-0 mg
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D’Ascanio et al 2024
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* Analogos de amilina
e Agonistas de GLP-1
* Inibidores do transportador de sodio e glicose
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Striated Muscle and Adipose Tissue

* Insulin

(}Iucose

Modifications used to change PK profile of ™\
insulin analogs:

1) Amino acid modification (e.g., Pro-sLys or
Asp to prevent dimer and hexamer formation
(short-acting), or add Arg to shift isoelectric
point to enhance aggregate formation and slow
dissociation (long-acting))

2) Add functional group (e.g., fatty acid addition
to slow dissociation from albumin (long-acting))
3) Change excipient (e.g., L-arginine
hydrochloride and nicotinamide to enhance

absorption (ultra-fast acting)) J

Liraglutide
(GLP-1 receptor agonist)
Pramlintide
(amylin analogue)

-
Exogenous
insulin

Sotagliflozin*
(SGLT1/2 inhibitor)

food

gastric / /
emptying

: Sodium and
T Glucose

Glucose

Dapagliflozin*

Kidney /

Sodiumand | |

(SGLT2 inhibitor)

I

| | Y
“4 4 ; [
W/ TGchosuna ,

Warshauer, 2020
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Diabetes mellitus tipo 1 — potenciais de

Inovacao

Transplante autologo de células-tronco hematopoiéticas nao

mieloablativas
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Couri et al 2009
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* Transplante autdlogo de células-tronco hematopoiéticas nao

mieloablativas
A *
< 1500 " ®
§ 1250 .
E
? 1000+ ® . .
G 7501 ®e S S
2 ® L]
o 5004 ' ® ® (]
= ®
AL AARE
LY ) ®
6 0" ? ? ? T T T T
Pre 6mo 12mo 24mo 36mo 48mo 60mo 72mo

N. of patients 21 20 21 19 17 19 15 11

1500+
1250+
1000+

750+

500+

2504

Pre 6mo 12mo 24mo 36mo 48mo 60mo 72mo
10 10 10 8 8 8 O
1 10 1 1 9 1 10

2 -@~ short-remission-group
9 - prolonged-remission-group

Malmegrim et al 2017
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* Transplante de pancreas

Points to differentiate

Pancreas

transplantation

Islet transplantation

Type

Indication in diabetes

Indication in chronic

pancreatitis

Pediatric indication

Insulin independence

rates
Surgical risk

Complications

Whole organ transplant

Complications of type 1
diabetes

No specific indication

No routine indication

70% at 5 yr

More

More

[slet cell transplant alone

Used instead of pancreas transplant in some

patients

As part of total pancreatectomy and

autologous islet transplantation

Part of total pancreatectomy and autologous

islet transplant

25%-50% at 5 yr

Less

Less

Inderpal Singh Kochar & Rakhi Jain. 2021
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* Transplante de pancreas

Survival (%)

Year of transplant

1998 1999 2000 2001 2002 2003

SPK Patient One year 93.9 94.8 95.1 94.1 94.8 95.5
Three years  89.6 90.6 90.2 89.6 + +

PAK Patient One year 94.5 94.4 96.0 95.2 95.7 95.5
Three years  90.8 88.1 91.2 89.1 + +

PTA Patient  One year 96.8 97.3 99.1 97.5 97.6 94,5
Three years  90.5 90.9 95.5 90.8 + +

SPK Pancreas One year 82.7 83.1 84.0 85.0 85.4 85.8
Three years  75.8 76.0 77.0 78.9 + +

Kidney One year 91.2 91.5 92.5 91.5 91.2 91.7
Three years  83.9 83.0 83.5 83.7 + +

PAK Pancreas One year 72.0 80.3 74.0 81.8 77.3 77.9
Three years  63.4 66.8 62.3 71.5 + +

PTA Pancreas One year 79.2 83.3 75.3 78.3 79.3 74.4
Three years  60.3 69.3 60.5 64.4 + +

SPK : pancreas and kidney
transplant

PAK: pancreas after kidney
transplant

PTA: pancreas transplant alone

Meloche. 2007
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[] V 4 .
 Transplante de ilhotas pancreaticas
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Malmegrim et al 2017
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 Teplizumab: mAb humanizado para CD3 em células T

A C-peptide Level B Patients with Glucose Levels in the Target Range 270% of the Time C Daily Insulin Dose
= 0.74
0.6 100 M Teplizumab [ Placebo Placebo e
O Teplizumab 904 < 064 ]
£ 0.5 Tl 3 o 804 T , , = o054 Ll
[} e = ) ) wS | & T..e=""
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§ S 0.3 Blacabo é %S i Gz Teplizumab
Ca &% b2 0.2
2% a2 £ 404 S 0.1
%] O .4+
s o 304
-1 O.].—' P 00 T T T T T T T
& 209 Baseline 12 26 39 52 65 78
0.0 ]| T T T 104 Week
Baseline 26 52 78 0-
12 2 No. at Risk
Week Teplizumab 126 130 119 94 101 95 98
K Week Placebo 63 75 55 42 47 50 50
No. at Ris
Teplizumab 217 198 191 188 NO: Everts) Insulin-Pump
Placebo 111 101 98 88 blo.atRise Users (%)
Teplizumab  132/166 123/174 105/150 100/157 87/147 79/140 Teplizumab 11 23 26 33 37 44 48
Placebo 65/90 55/89 4377 40/77 32/69 30/63 Placebo 12 19 32 35 48 55 53

Ramos et al 2023
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Globulina Antitimocito (ATG)

Low-dose ATG

1 year

2 years

3 years

4 years

Foster et al 2024
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e Rituximab: mAb anti CD20 em células B
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e Células T regulatorias - pTreg
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Cornelia Schuster et al. 2018
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* |nibidores de TNF-a

Adalimumab
(Humira)

Human Fa&

Human Fc

Certolizumab Pegol
(Cizma)

Humanized Fab

Polyethylene Glycol

Etanercept
(Enbrel)

Human TNFR2

Human Fc

Golimumab
(Simponi)

Human Fab

Human Fe

Infliximab
(Remicade)

Mouse Fab

Human Fc .

T1D

patient with JIA and T1D

Molecule Monoclonal Antibody Monoclonal Antibody Eusion Protein Monoclonal Antibody Monoclonal Antibody
Type and
Fusion Protein
Fully Human mAb IgG1 [Humanized Fab fragment Fusion Protein Fully Human mAb IgG1 Chimeric ( murine and
o against TNFa conjugated to a containing Soluble TNFR against TNFa human) mAb IgG1 against
Description polyethylene glycol fused to IgG1 Fc TNFa
Assessment in | Observational study in Not assessed Phase | clinical trial Phase Il clinical trial Observational study in

patient with CD and T1D

Bazile et al. 2024
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e \acinas
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Glottrieb et al. 2008; Eisenbarth et al 2009
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* Vacinas
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Pagni et al. 2021
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