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Recent advancements in immunology and islet biology have unveiled remarkable prospects for the

post-ponement of Type 1 diabetes (T1D) through the strategic modulation of the immune system.

Many investigational new drugs fall under the category of immunomodulators, such as the recently 

FDA-approved CD3 monoclonal antibody teplizumab. 

An alternative approach that is gaining support is to target the beta cell itself. Several novel drugs fall 

under the category of non-immunomodulators that may have more direct effect on beta-cells.

Although immunomodulators can aid in protecting beta cells and reversing the immune response,

overall, this approach has not been successful in reversing T1D complications.

Emerging Drugs for cure of Type 1 Diabetes

Ajmal N et al., Cells, 2023Collier J et al., Pharmacological Research 2024



A new vision of type 1 diabetes based on endotypes

Pozzilli P. et al. Diabetes Metab Res Rev. 2024



Examples of potential therapeutic approaches modulating the autoimmune disease in T1D

Weiskorn J., Danne T., Horm Res Paediatr 2024



Meta-analyses of anti-CD3 mAbs vs. placebo for change in C-peptide AUC in recent-onset T1D

Liu Y et al., Endocrine 2023



Meta-analyses of anti-CD3 mAbs vs. placebo for change in HbA1c in recent-onset T1D

Liu Y et al., Endocrine 2023



Meta-analyses of anti-CD3 mAbs vs. placebo for change in insulin dose in recent-onset T1D

Liu Y et al., Endocrine 2023



Teplizumab, Anti-CD3 MoAb, in 1st degree relatives at risk for T1D

Teplizumab delayed 

progression to clinical 

T1D in high-risk 

participants. The 

median time to 

diagnosis of T1D was 

48.4 months in 

the Teplizumab

group and 24.4 

months in the 

placebo group. 

Herold KC et al., NEJM 2019



Two 12-day courses of teplizumab in children and adolescents with newly diagnosed T1D showed benefit with respect to
the primary end point of preservation of β-cell function, but no significant differences between the groups were
observed with respect to the secondary end points.

Ramos EL et al., NEJM 2023



In the adult monotherapy cohort, the mean 2 h C-peptide AUC at

12 months (60% of baseline, p=0.03).

Among adolescents, the mean 2 h C-peptide AUC declined at 6

months (70% of baseline, p=0.044) and 12 months (66% of

baseline, p=0.07).

In the adult cohort, the C-peptide response increased (112%) at 6

months and was unchanged (100%) at 12 months compared with

declines in the placebo-treated group (73% and 54% of baseline).

In adolescents, the C-peptide increased to 124% of baseline levels

at 6 months (p=0.007) and 108% at 12 months vs 77% in the

placebo-treated adolescent at 6 months.

Combination therapy 

Monotherapy 

A first-in-human, open-label Phase 1b clinical trial in recent-onset T1D with teplizumab in combination with AG019 
(capsule of Lactococcus lactis genetically modified to express human proinsulin and human IL-10) as monotherapy

Mathieu C et al., Diabetologia 2023



Mathieu C et al., Diabetologia 2023

AG019 as monotherapy and in 

combination with teplizumab: 

HbA1c and insulin dose



Continuous use of oral verapamil (360 mg sustained-

release daily) in individuals with T1D may delay

disease progression and lower insulin requirements

for at least 2 years post-diagnosis and is associated

with normalization of serum chromogranin A (CHGA)

levels as well as of proinflammatory IL-21 levels.

Verapamil regulates the thioredoxin system and

promotes an anti-oxidative, anti-apoptotic and

immunomodulatory gene expression profile in

human islets.

These benefits are lost upon 
discontinuation

Xu G et al., Nature Communications 2022

Exploratory study reveals far reaching 
systemic and cellular effects of VERAPAMIL 

treatment  in recent-onset T1D



Primary Endpoint - AUC of C-peptide 

*Subsets were pre-specified in SAP

Piemonti L.,…, Pozzilli P., et al. DOM 2022

A Randomized, Double-Blind Phase 2 Trial of the CXCR1/2 Inhibitor Ladarixin

in Adult Patients with New-Onset Type 1 Diabetes 



Secondary Endpoint - HbA1c (%)

*Subsets were pre-specified in SAP

Piemonti L.,…, Pozzilli P., et al. DOM 2022

Secondary Endpoint: Daily Insulin Requirement (IU/Kg/day) 

*Subsets were pre-specified in SAP

Significant results in 

HbA1c and insulin 

requirement in 

T1DE1 patients



Conclusions (I)

The time for immunotherapy in T1D began in 1986 with cyclosporine. Since then,

hundreds of trials have been carried out with a variety of compounds but without

significant results.

However, we have learnt considerably about the natural history of this disease

especially in the pre-pubertal and adolescent subjects of families with one affected

member. Data in the general population are scarce.



Conclusions (II)

Novel and old drugs tackling different mechanisms of the disease process

are currently being tested in several trials in patients with recent-onset T1D

patients and in subjects at risk.

It is important in this context to select carefully the population of T1D

patients to include in clinical trials by characterizing the different disease

endotypes and the most promising approach accordingly.
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