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It’s a very exciting time for 
T1D



T1D is an autoimmune process

Morgan et al 2014

Brown – insulin
Red - glucagon

Intact Insulitis No insulin



Treating Type 1 Diabetes

• Type 1 diabetes is not primarily a metabolic 
disease

• Type 1 diabetes is an autoimmune disease 
which targets the insulin making beta cells

• If we can slow or halt the autoimmune 
process….we can delay or avoid the need for 
insulin therapy….



The immune system



Treatment Example Risk of side-effects

General 
Immunosuppression

Drugs use for organ 
transplants

High

Selective 
immunosuppression

Newer drugs used for 
example in arthritis, skin 

diseases

Low

Boosting immune 
regulation

“vaccines”, protective cells, 
drugs to boost protective 

cells

Very low

Different types of immunotherapy



Immunobiologics licensed for 
psoriasis

• Anti-TNF

– Infliximab

– Etanercept

– Adilimumab

• Anti-IL-12/IL-23

– Ustekinumab

• Anti-IL-17

– Ixekizumab

– Secukinumab

– Brodalumab

• Anti-IL-23

– Guselkumab



MAbs in RA

Lim et al 2022



Therapies with clinical trial evidence of 
beta cell preservation in stage 3 T1D

• Anti-CD3
• Anti-CD2
• Anti-CD20
• ATG
• CTLA-4Ig
• anti-TNF (Golimumab)
• Imatinib
• Verapamil
• Baricitinib
• Ustekinumab

Greenbaum, C et al (2019). Drugs, 79(1), 43–61. 



Therapies with clinical trial evidence of 
beta cell preservation in stage 3 T1D

• Anti-CD3

• Anti-CD2

• ATG

• CTLA-4Ig

• Ustekinumab

• Anti-CD20

• CTLA-4Ig

• anti-TNF 
(Golimumab)

• Verapamil

• Baricitinib

• Imatinib

1.Deplete 
T cells 2.Block 

cytokines
3.Reduce Beta 

cell stress

4.Boost
Tregs

5. Deplete 
B cells

• ?



Summary of risk of hospitalisation 
for infection
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Summary of risk of hospitalisation 
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Golimumab treatment
 (s.c. every 2 weeks)

Quattrin et al 2020



Dec 7 2023



Action of baricitinib on beta cells



Baricitinib

Waibel et al 2023



Targets of JAK inhibitors

18



Abrocitinib
Ritlecitinib
Placebo
Age 12-35





Verapamil
– CLVer (Factorial design)

Negative: intensive management vs SoC
Positive: verapamil vs placebo



Investigational Strategies to Preserve Beta-cell Function in Stage 3 T1D: 
Therapeutic Drug Targets1

• Schematic adapted from Jacobsen et al. 2018,1 Gurzov et al. 201617 and Choi EH, and Park SJ 2023.18

• APC, antigen-presenting cell; ATG, anti-thymocyte globulin; CD, cluster of differentiation; CTLA-4, cytotoxic T-lymphocyte associated protein 4; GAD, glutamic acid decarboxylase; GLP1R, glucagon-like peptide 1 receptor; IFN, interferon; 
Ig, immunoglobulin; IL, interleukin; JAK, Janus kinase; MHC, major histocompatibility complex; OX40L, OX40 Ligand; P, phosphate; Ph, phase; T1D, type 1 diabetes; TCR, T-cell receptor;  Teff, effector T cell; TGF, transforming growth factor; 
TNF, tumor necrosis factor; Treg, regulatory T cell; TXNIP, thioredoxin-interacting protein.

• 1. Jacobsen LM, et al. Curr Diab Rep. 2018;18(10):90. 2. Ramos EL, et al. N Engl J Med. 2023;389(23):2151-61. 3. Herold KC, et al. Nat Rev Immunol. 2024;doi:10.1038/s41577-023-00985-4. 4. Tzield (Teplizumab) Prescribing Information. December 2023.  
5. Russell WE, et al. Diabetes Care. 2023;46(5):1005-13. 6. Gitelman SE, et al. Diabetologia. 2016;59(6):1153-61. 7. Haller MJ, et al. Diabetes Care. 2018;41:1917-25. 8. Yu L, et al. Diabetes. 2011;60(10):2560-5. 9. Weiskorn J, et al. Horm Res Paediatr. 2024. doi: 10.1159/000539120. 10. Waibel 
M, et al. N Engl J Med. 2023;389:2140-50. 11. Gitelman SE, et al. Lancet Diabetes Endocrinol. 2021;9(8):502-14. 12. Forlenza GP, et al. JAMA. 2023;329(12):990-9. 13. von Herrath M, et al. Lancet Diabetes Endocrinol. 2021;9:212-24. 
14. Quattrin T, et al. N Eng J Med. 2020;383(21):2007-17. 15. Mastrandrea L, et al. Diabetes Care. 2009;32:1244-9. 16. Insel RA, et al. Diabetes Care. 2015;38(10):1964-74. 17. Gurzov EN, et al. FEBS J. 2016;283(16):3002-15. 18. Choi EH and Park SJ. Experiment Mol Med. 2023;55:1348-1356. 19. 
ClinicalTrials.gov. NCT05018585. Accessed March 2025. 20, Haller et al. Diabetes 2024;73(Supplement_1):2021-LB 21.  21. https://clinicaltrials.gov/study/NCT06812988?term=NCT06812988&rank=1 (Accessed July 2025)
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Here are the 
MoAs of some 
therapies 
targeting beta 
cells in 
individuals with 
Stage 3 T1D 
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Frexalimab20
(anti-CD40L)

0X40
OX40L

Brivekimig21
(anti-

TNFɑ/OX40L)

https://clinicaltrials.gov/study/NCT06812988?term=NCT06812988&rank=1


Treating Type 1 Diabetes

• Type 1 diabetes is not primarily a metabolic 
disease

• Type 1 diabetes is an autoimmune disease 
which targets the insulin making beta cells

• If we can slow or halt the autoimmune 
process….we can delay or avoid the need for 
insulin therapy….



Autoantibodies are present many years before people 
are diagnosed with type 1 diabetes

Ziegler AG et al. JAMA. 2013 

309(23):2473-9. 

Insel, RA et al (2015). Diabetes care,

 38(10), 1964–1974. 



Progression from 
dysglycaemia (stage 2)

Insel, RA et al (2015). Diabetes care,

 38(10), 1964–1974. 



Staging of type 1 diabetes

Insel, RA et al (2015). Diabetes care,

 38(10), 1964–1974. 
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Progression is heterogenous and can be predicted
Stage DPTRSAge



June 9 2019

Disease Modifying Therapy



Sims et al., Sci. Transl. Med. 13, eabc8980 (2021)

Median 32.5 mth delay in onset of stage 3 
T1D after 14d treatment at stage 2

T1D Free at median 2.5 yrs f/u
22% placebo
50% teplizumab
HR = 0.46 p=0.01



Exhaustion of Autoreactive T Cells 
Restores Tolerance 

and Preserves Functional Beta-
cells

Insulin-producing beta-cell Damaged beta-cell

Autoreactive T cell Exhausted T cell

3

1



Transient T cell depletion
with teplizumab



FDA Advisory panel 
27th May 2021

Does the information (from)…the 
Applicant and FDA show that the 
benefits of teplizumab outweigh 

the risks in support of approval to 
delay clinical type 1 diabetes 

mellitus









Tzield dosing



Intervention in stage 1?



TN18 abatacept study

(hazard ratio 0.702; 95% CI 0.452, 1.09; P = 0.11)



Too honest?









What are the advantages of 
insulin-free T1D

• No hypoglycaemic risk

• No need for lifestyle limitation

• No need for daily monitoring

• No risk of metabolic complications

• Likely reduction in risks of future 
complications

• …..improved quality of life



Need for more effective and more 
durable therapies



Verapamil Golimumab

Verapamil+
Golimumab

Does adding G 
improve on V

Does adding V 
improve on G

Age 5-21



*Participants will be randomized 2:2:1:1 using blocked randomization to ATG + Adalimumab, 
ATG + Verapamil, ATG + injectable placebo, ATG + oral placebo.



Staging of type 1 diabetes

Insel, RA et al (2015). Diabetes care,

 38(10), 1964–1974. 



What are the advantages of 
insulin-free T1D

• No hypoglycaemic risk

• No need for lifestyle limitation

• No need for daily monitoring

• No risk of metabolic complications

• Likely reduction in risks of future 
complications

• …..improved quality of life



Moving towards insulin-free T1D



Other approaches

• Diabetes Technology

• Beta cell preservation: Immunotherapy and 
prevention

• Beta cell replacement

• Beta cell regeneration



From Stem Cells to islet cells







Key areas

• Diabetes Technology

• Beta cell preservation: Immunotherapy and 
prevention

• Beta cell replacement

• Beta cell regeneration



Regeneration?



Future therapy for T1D

Insel, RA et al (2015). Diabetes care,

 38(10), 1964–1974. 

Screening 
& 

prevention
Stem 
Cells

Regen-
eration



Conclusions
• T1D is an autoimmune disease not 

primarily a metabolic

• We have low-risk therapies to target many 
of these “failures”

• The first immunotherapy to delay the need 
for insulin has been licensed

• Delaying the need for insulin carries major 
health and quality of life benefits

• In future T1D will be managed with 
immunotherapy not insulin



Paediatric diabetes 
care in the next decade

• The majority of children are 
diagnosed in stage 1 or 2

• DKA/Late presentation is rare
• All children > 2 yrs old receive 

first line preventive therapy
• Clinics manage second line 

therapies according to 
UCPCR/random c-
peptide/capillary OGTT

• Insulin therapy in childhood is the 
exception rather than the rule



Backups



Between December 2021 and December 2022, all children aged 6-18 years 

who started Control-IQ at 13 Belgian centers were

consecutively recruited.



Meulemeester 
et al 2025



CLOuD 48 mth data

(54)

(63)



CLOuD 48 mth data

(54)

(63)



HbA1c and technology



Additional Tech/therapies

• Smart insulins

• Continuous ketone monitoring

• GLP-1

• SGLT2

Dhatariya et al 2026
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