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➢ Type 1 diabetes was considered to 
occur with the rapid onset of 
symptomatic hyperglycemia.

➢ It was also believed that nearly all
insulin-producing beta-cells were 
destroyed by the time of clinical 
diagnosis.

Laura M. Jacobsen et al. Diabetes Care. 2025

Type 1 Diabetes: Evolving Understanding

YESTERDAY 

➢ Type 1 diabetes is a chronic, 
progressive disease, where beta-cell 
function deteriorates over time but is 
sufficient, during early,
presymptomatic phases of disease, to
circumvent overt signs and symptoms
of hyperglycemia.

➢ For presymptomatic stages of T1D, 
there is an opportunity window for 
immunotherapies.

NOW



Magdalena M. Bogun et al. Diabetes Care. 2020

➢ C-peptide did not change 
significantly until 6 months before 
the clinical diagnosis of T1D and 
continued to decline post-diagnosis.

➢ The rates of decline for the first 6 
months post-diagnosis were similar 
to the 6 months pre-diagnosis.

➢ Older subjects had higher C-peptide levels 
throughout the time range, and age influenced the 
rate of decline.

6 MONTHS

12 MONTHS
➢ Discordant timing between 

accelerated b-cell dysfunction 
and the current glucose 
thresholds for clinical diagnosis.

➢ To preserve b-cell function, 
disease-modifying therapy 
should start at or before the 
acute decline in C-peptide.



preencoded.png

T1D is a multifactorial autoimmune disease characterized by the 

progressive, immune-mediated destruction of insulin-producing 

pancreatic beta-cells; driven by a breakdown in self-tolerance and T cell-

mediated immune attack of pancreatic beta-cells.

• Complex immune mechanisms, including cytotoxic autoreactive CD8+ 

T cells and sustained release of proinflammatory cytokines that 

contribute to beta-cell dysfunction and loss.

• Growing evidence points to the involvement of a broader network of 

both innate and adaptive immune cells.

https://gamma.app/?utm_source=made-with-gamma


→ A similar increase was also observed in their unaffected siblings, who nonetheless exhibited a unique intermediate immune
phenotype marked by increased mDCs and CD8+ effector memory T cells, together with reduced intermediate monocytes and naïve Tregs. 
Siblings occupy a transitional state between immune health and overt disease. 

           The enrichment of T1D-associated risk polymorphisms in genes regulating Treg biology among siblings supports a genetically driven     
…………contribution to these immune alterations.

→ This finding aligns with previous reports describing increased yet functionally impaired memory Tregs in T1D.

→ The results in individuals with T1D define a distinct immunological landscape characterized by an expansion of memory Tregs compared 
with HC participants. 



Dysglycemia:
IFG and/or IGT

• FPG 100-125 mg/dl
• 2-hour PG 140-199 mg/dl
• HbA1c 5.7%-6.4% or ≥10% from baseline 

Hyperglycemia:
• FPG ≥126 mg/dl
• 2-hour PG or RPG ≥200 mg/dl
• HbA1c ≥6.5% 
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Michael J. Hallera et al. Horm Res Paediatr. 2024



➢ Among children living with Stage 1 
(normoglycemia), 44% will progress to 
Stage 3 T1D in 5 years, and 80 to >90% 
will progress within 15 years.

➢ In children living with Stage 2 T1D 
(dysglycemia), 75% will progress to Stage 3 T1D 
in 5 years and nearly 100% during their 
lifetime. 

➢ Stage 3 T1D is defined according to the ADA
diagnostic criteria for clinical diabetes with or 
without symptoms of hyperglycemia.

STAGE 2

STAGE 1

STAGE 3

Michael J. Hallera et al. Horm Res Paediatr. 2024



➢ Among children living with Stage 1 
(normoglycemia), 44% will progress to 
Stage 3 T1D in 5 years, and 80 to >90% 
will progress within 15 years.

➢ In children living with Stage 2 T1D 
(dysglycemia), 75% will progress to Stage 3 T1D 
in 5 years and nearly 100% during their 
lifetime. 

STAGE 2

STAGE 1

STAGE 3

Diabetes Res Clin Pract. 2025

✓ Recent epidemiologic data clearly demonstrates a significant increase in the diagnosis of T1D in adults, challenging historical perceptions 
and underscoring the need for awareness and early detection in all age groups. 

✓ An approximate 2-3% annual increase in childhood T1D incidence, and mounting evidence indicates that a substantial majority of new 
cases present in adulthood (≥18 years). 



Stadio 2 Stadio 3

Obiettivo delle 
immunoterapie

Rallentare la progressione a stadio 3

Teplizumab (uso compassionevole)
Baricitinib* 

Preservare la funzione beta-cellule residua
 

Teplizumab*
Baricitinib*
Frexalimab*

SAB-142 Human ATG*

* Farmaci disponibili nell’ambito di trial clinici sperimentali
- Specifici criteri di inclusione/esclusione (peso oltre all’età!)
- Protocolli di somministrazione e sorveglianza rigidi
- Farmaco/placebo 2:1
- Tempo limitato di arroulamento

Immunoterapia: TIMING



Laura M. Jacobsen et al. Horm Res Paediatr. 2025
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Ciclo breve di somministrazione EV 

Eventi avversi lievi-moderati e transitori: 
 - linfopenia
 - rash cutaneo

Long SA et al. Cell Immunol. 2017

• Ab monoclonale anti-CD3 che riconosce una parte di 
un complesso molecolare espresso sui linfociti T.

 

• L’interazione determina uno stato di esaurimento 
funzionale dei Linfociti T, con riduzione della 
secrezione di citochine e della proliferazione 
cellulare, contribuendo a rallentare il processo 
autoimmune diretto contro le cellule β pancreatiche
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Teplizumab: study TN-10

TRIAL DESIGN — Phase 2, multicenter, randomized, double-blind, placebo-controlled trial of 76 children and adults with Stage 2 T1D

76 people with early-stage T1D 14 daily IV infusions

Teplizumab* (n=44)

IV infusion administered over 14 days

Placebo (n=32)

Saline IV infusion administered over 

14 days

Randomized 1:1

Primary outcome1

• Time to diagnosis of Stage 3 
T1D

• Measured by OGTTs, 
performed at Month 3, 6, then 
every 6 months and random 
screening glucose levels at 3-
month intervals

• Median follow-up of 745 days
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Herold KC et al. N Engl J Med. 2019

• Non-diabetic relative of a 
person with T1D

• Age ≥8 years
• Stage 2 T1D defined as:             

◦ Two or more T1D-related 
autoantibodies

◦ Evidence of dysglycemia 
during OGTT

https://gamma.app/?utm_source=made-with-gamma
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Kaplan-Meier curve with number of individuals at risk

Placebo:
24.4 months

Teplizumab:
48.4 months

24.0-month difference 
in median time from 

randomization to
Stage 3 diagnosis 

Teplizumab 25 (57%)

Placebo 9 (28%)

No. without Stage 3 T1D 
diagnosis

Herold KC et al. N Engl J Med. 2019
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J Clin Invest. 2024
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✓ The median follow-up time was 80.46 months.

✓ The median time to diagnosis with clinical stage 3 T1D was 52.2 months in the teplizumab and 27.3 months in the 
placebo group. 

✓ Among the teplizumab-treated participants, 17/44 were classified as responders because they remained 
undiagnosed or were diagnosed with stage 3 after 60 months. The other 27/44 participants were classified as non-
responders. 



J Clin Invest. 2024
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Ramos EL et al. N Engl J Med. 2023

❑ There were no significant differences between the groups in the key 
secondary clinical end points – insulin dose, change in glycated hemoglobin, 
percent age of time in the target glucose range, and clinically important 
hypoglycemic events.

❑ The side effects of teplizumab observed in the present trial included 
headache, gastrointestinal symptoms, rash, lymphopenia, and mild cytokine 
release syndrome. 

❑ These findings were consistent with previous experience and the events 
resolved spontaneously.

8-17 years



Il 17 Novembre 2022, Teplizumab è stato approvato da FDA (Food and Drug Administration) per ritardare 
l’esordio clinico del diabete di tipo 1 

Ad Aprile 2026 l’FDA ha esteso l’approvazione anche a bambini di età ≥ di 1 anno grazie ai risultati dello 
studio «Petite-T1D».

In Italia in uso compassionevole da Ottobre 2024. Approvato dall’EMA a Gennaio 2026. 
 
Per persone che a seguito dello screening o di esami di routine sono state diagnosticate in stadio 2 del 
diabete di tipo 1. 

L'uso compassionevole in Italia





Piona C et al. ATTD 2026

Dati real-world italiani

Treatment with Teplizumab in Children with Stage 2 Type 1 
Diabetes: An Italian Case Series

METHODS

RESULTS

18 pazienti pediatrici (età media 13.1 anni) con DT1 in stadio 
2 trattati con Teplizumab in diversi centri in Italia nel 2025-
2026



Teplizumab

UTILIZZO PER LO STADIO 2 - programmi di individuali di uso compassionevole

• Primo farmaco approvato per modificare la progressione dell'autoimmunità nel diabete di tipo 1 cioè per 
ritardare l'insorgenza del DT1 di circa 2 anni ovvero la progressione dei soggetti adulti e bambini di età ≥8 
anni da stadio 2 a stadio 3 (Studio TN-10) 

• Approvato da FDA e EMA, prescrivibilità e rimborsabilità in Italia in discussione con AIFA, nel frattempo 
disponibile nell’ambito di programmi di individuali di uso compassionevole

• Un solo ciclo di trattamento della durata di 2 settimane 

UTILIZZO PER LO STADIO 3 – Trial clinico sperimentale (BETA-PRESERVE)

• Studio randomizzato, in doppio cieco, di fase 3 volto a valutare l’efficacia e la sicurezza di teplizumab 
rispetto a placebo in soggetti di età compresa tra 1 e 25 anni con DT1 in stadio 3 di recente diagnosi

• Durata totale dello studio: 84 settimane (~1,5 anni)

 - Randomizzazione: entro 8 settimane (56 giorni) dalla diagnosi
 - Trattamento: 2 cicli di 12 giorni, a distanza di 6 mesi
 - Follow-up: 12 mesi

Teplizumab



UTILIZZO PER LO STADIO 3 – Trial clinico sperimentale (BETA-PRESERVE)

PRIMARY Objective: to demonstrate of Teplizumab versus (vs) placebo on glycemic control or prandial insulin 
indipendency over 52 weeks 

PRIMARY Endpoints: 
- Glycated hemoglobin (HbA1c) change from baseline to Week 52
- OR
- Total number of days without prandial insulin use from baseline to week 52

SECONDARY Objective: to evaluate efficacy of Teplizumab (vs) placebo on endogenous insulin secretion, glycemic control 
and reducing hypoglycemia

SECONDARY Endpoints: 
- Change from baseline in mean 2 hours MMTT stimulated C-peptide concentration, calculated from AUC 
- Proportion of participants with HbA1c ≤6.5% and requiring ≤0.25 IU/kg/day of insulin
- Change from basaline in TIR
- Number of level 2 and 3 hypoglycemic events per particpipant year

- Incidende of treatment-emergent adverse events (TEAEs), serious adverse events (SAEs), adverse events of special 
interest (AESIs) and TEAEs leading to treatment discontinuation

- Teplizumab PK parameteres over time
- Antidrug antibody (ADA) assessment over time



Horm Res Paediatr. 2025

➢ Event schedules for BEFORE, DURING and AFTER infusions

➢ Selected AEs: frequencies from clinical trials and guidance



• Inibitore orale selettivo delle Janus chinasi (JAK) 1 e JAK2

• Bloccando la via di segnalazione JAK–STAT, inibisce 
importanti pathway citochinici pro-infiammatori coinvolti 
nell’attivazione e nella persistenza delle cellule T 
autoreattive.

• Questa modulazione della risposta immunitaria riduce 
l’infiammazione autoimmune e rallenta la distruzione 
immuno-mediata delle cellule β pancreatiche, favorendo 
un ambiente immunologico più tollerante.

Baricitinb



❑ The median of the mixed-meal–stimulated mean C-peptide level at 
week 48 was 0.65 nmol per liter per minute in the baricitinib group 
and 0.43 nmol per liter per minute in the placebo group (P = 
0.001).

❑ The frequency and severity of adverse events were 
similar in the two trial groups, and no serious adverse 
events were attributed to baricitinib or placebo.

N Engl J Med. 2023

❑ Age between 10 and 30 years, a diagnosis of T1D within 100 days 
before starting baricitinib or placebo, the presence of at least one 
islet auto antibody, and either a random C-peptide level of more 
than 0.3 nmol per liter or a C-peptide level of more than 0.2 nmol 
per liter during a 2-hour MMTT. 



Baricitinb

Objective: to demonstrate superiority 
of baricitinb versus placebo in DELAY of 

Stage 3 type 1 diabetes in persons at 
risk for T1D.

Objective: to demonstrate superiority of 
baricitinb versus placebo in PRESERVE of 

beta-cell function as measured by C-peptide 
in younger adult and pediatric parecipants 

with new-onset T1D after 52 weeks of 
treatment.



→ 2:1 ratio of baricitinib or placebo

→ Age ≥2 to <36 years in EU; stage 2 T1D

Global time to event trial: diagnosis of Stage 3 T1D

Endpoints SECONDARY: change in C-peptide on MMTT 

at 52 weeks

→ 2:1 ratio of baricitinb or placebo

→ Age 1-35 years; newly diagnosed Stage 3 T1D 

Global trial: change in C-peptide on MMTT at 52 

weeks

Endpoints SECONDARY: change from baseline to 

Week 52 in HbA1c, TIR and TITR, CGM-CV, change in 

number of insulin boluses, rate of clinucally significant 

hypoglycemic events throughout the treatment period

Baricitinb



• Anticorpo policlonale umano (IgG) diretto contro antigeni 
multipli dei linfociti T (CD2, CD3, CD4, CD8)

• L’interazione induce una immunomodulazione sostenuta con 
sviluppo di uno stato di “T-cell exhaustion”, riducendo 
l’attivazione e la funzione effettrice dei linfociti T senza 
determinare una marcata immunosoppressione o linfodeplezione

• Eventi avversi generalmente lievi-moderati e transitori, con buon 
profilo di sicurezza

UTILIZZO PER LO STADIO 3

 Trial clinico

 

SAB-142 Human ATG



• Participants aged 5-25 years (117 subjects)
• Stage 3 T1D 3-9 weeks before treatment day 1
• Randomly assigned by a web-based randomisation 

system into seven consecutive cohorts receiving 
placebo, 2·5 mg/kg ATG, 0·5 mg/kg ATG  

➢ The adaptive trial design provided the power to identify 
a minimum effective dose of ATG at 0·5 mg/kg. This 
dose not only achieved the primary endpoint, reducing 
C-peptide decline compared with placebo at 12 months, 
but also resulted in lower HbA1c concentrations. 

Mathieu C et al. Lancet. 2025



➢ A Randomised, Double-Blind, Placebo-Controlled, Parallel-Arm Dose Finding Study Evaluating the Efficacy and Safety of 

SAB-142 for Delaying the Progression of Type 1 Diabetes (T1D) in Patients with Stage 3 New Onset of Type 1 Diabetes.

-Obiective PRIMARY: to determine 
whether SAB-142 slows the loss of 
beta-cell function over 12 months 

-Obiective SECONDARY: to evaluate 
participant improvements in key clinical 
parameters management following 
administration of SAB-142

-PRIMARY End Points: area under the 
Curve (AUC) of C-PEPTIDE after 2 hours 
MMTT

-SECONDARY End Points: HbA1c, TIR, 
TITR 
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Wagner R et al. Diabetes Res Clin Pract. 2026
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Wagner R et al. Diabetes Res Clin Pract. 2026

Frexalimab

UTILIZZO PER LO STADIO 3

 Trial clinico

 

UTILIZZO PER LO STADIO 3

 Trial clinico

 

Vohidova D et al. Front Immunol 2026 

• Anticorpo monoclonale umanizzato (IgG1) diretto contro CD40L (CD154) 

• L’interazione blocca il segnale costimolatorio CD40–CD40L, determinando una modulazione della risposta 
immunitaria adattativa, con riduzione dell’attivazione dei linfociti T e B e della produzione di 
autoanticorpi

• Somministrazione sottocutanea (SC), con schema di somministrazione periodico 

• Eventi avversi generalmente lievi–moderati, con buon profilo di sicurezza:

 - reazioni nel sito di iniezione

 - infezioni lievi delle alte vie respiratorie

 - cefalea



Take home messagesTake home messages

1. L’immunoterapia nel T1D sta spostando il paradigma terapeutico: da una gestione 
esclusivamente sostitutiva a un approccio disease-modifying. 

2. L’intervento precoce è cruciale: preservare la funzione beta-cellulare significa migliorare 
controllo metabolico, variabilità glicemica e qualità di vita. 

3. La sfida futura sarà identificare il paziente giusto, nel momento giusto, con strategie 
immunoterapiche sempre più personalizzate ed integrate.



GRAZIE PER 

L’ATTENZIONE



Abatacept

Galderisi A et al. Diabetes 2026 

-> Abatacept is a CTLA4-Ig protein that blocks the costimulation of T 
lymphocytes, reducing the autoimmune attack against pancreatic β-cells.

-> Among 203 participants (abatacept n = 96; 107 placebo n = 107), 39% 
receiving abatacept and 47% receiving placebo experienced progression to 
stage 2 or 3 within 96 months. 

-> High secretors receiving abatacept gained 15.8 progression-free 
months and had a 54% lower hazard of progression versus those 
receiving placebo. 

-> The effect differed significantly by secretor status.
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Wagner R et al. Diabetes Res Clin Pract. 2026
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