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Closed-Loop Insulin Delivery

Boughton CK et al. Sci Transl Med. 2019 Mar 20;11(484):eaaw4949
CGM, continuous glucose monitor; CAD, control algorithm device



Fan W et al. Diabetes Metab J. 2025 Mar;49(2):235-251

Efficacy and Safety of AID Systems in People with Type 1 Diabetes
Meta-Analysis; 65 Randomized Controlled Trials, n = 3,623

AID, automated insulin delivery; CI, confidence interval; HbA1c, glycosylated hemoglobin



Effect of Different HCL Systems on TIR in People with Type 1 Diabetes

Di Molfetta S, Di Gioia L et al. Diabetes Obes Metab. 2025 Sep 29

Meta-Analysis; 37 Randomized Controlled Trials, n = 2,228

HCL, hybrid closed-loop; TIR, time in range



Diabetes Care 1 January 2025; 48 (Supplement_1): S146–S166

Insulin Pumps and AID Systems - Recommendations

AID, automated insulin delivery; CGM, continuous glucose monitoring; CSII, continuous subcutaneous insulin infusion; MDI, multiple daily injections



Sherr JL et al. Diabetologia. 2023 Jan;66(1):3-22
ADA, American Diabetes Association; AID, automated insulin delivery; EASD, European Association for the Study of Diabetes

EASD/ADA Considerations for Patient Selection for Current AID Systems



Use and Discontinuation of IP in T1D w/ or w/o Specific Comorbid MD

Prinz N et al. Diabetes Technol Ther. 2016 Jan;18(1):34-8

DPV Registry; n = 48,700, Median Age 15.6 [12.0–17.7] yrs, Median Duration of FU 4.1 [1.9–6.4] yrs

ADHD, attention-deficit hyperactivity disorder; FU, follow-up; IP, insulin pump; MD, mental disorder; OCD, obsessive compulsive disorder; T1D, type 1 diabetes





Priesterroth L et al. Diabet Med. 2021 Jul;38(7):e14581
AID, automated insulin delivery; CGM, continuous glucose monitoring; CSII, continuous subcutaneous insulin infusion; T1DM, type 1 diabetes mellitus

Diabetes Technologies in People with T1DM and Disordered Eating



ATTD Recommendations for Initiating AID Use

AID, automated insulin delivery; ATTD, Advanced Technologies & Treatments for Diabetes; CGM, continuous glucose monitoring; CSII, continuous subcutaneous insulin 
infusion; MDI, multiple daily injections; PwD, people with diabetes; T1D, type 1 diabetes; TDD, total daily dose

Phillip M et al. Endocr Rev. 2023 Mar 4;44(2):254-280



Impiego di CSII in Persone con Diabete Mellito

CSII, continuous subcutaneous insulin infusion
Gruppo di Studio Intersocietario AMD-SID-SIEDP “Tecnologia e Diabete”, 2019



Progression of DR after Initiation of AID in Adults With Type 1 Diabetes

Karakus KE et al. J Diabetes Sci Technol. 2025 Feb 14:19322968251318740
DR, diabetes retinopathy; FU, follow-up, NDPR, nonproliferative diabetes retinopathy

Retrospective Study, n = 152, Age 42±14 yrs, Diabetes Duration 26±13 yrs, Up to 2.7-year FU



UK’s ABCD-DTN Best Practice Guide for HCL Therapy

Griffin TP et al. Diabet Med. 2023 Jul;40(7):e15078

ABCD-DTN, Association of British Clinical Diabetologist's Diabetes Technology Network; HbA1c, glycated hemoglobin; HCL, hybrid closed-loop; HCPs, health care 
professionals; pwT1D, people with type 1 diabetes; T1D, type 1 diabetes; UK, United Kingdom



Automated Insulin Delivery for Inpatient Diabetes Management

Thabit H et al. Diabetologia. 2024 Oct;67(10):2114-2128
LOS, length of stay



Summary of Clinical Studies Assessing Closed-Loop Use in Hospital

AID, automated insulin delivery; BG, blood glucose; RCT, randomized controlled trial; s.c., subcutaneous; T1D, type 1 diabetes; T2D, type 2 diabetes 
Thabit H et al. Diabetologia. 2024 Oct;67(10):2114-2128



Automated Insulin Delivery for Inpatient Diabetes Management

Thabit H et al. Diabetologia. 2024 Oct;67(10):2114-2128
LOS, length of stay



Contraindications to Insulin Pump Therapy in the Hospital

MRI, magnetic resonance imaging
Avari P et al. Diabet Med. 2025 Mar;42(3):e15452



Challenging Scenarios for Hybrid Closed-Loop Systems in the Hospital

• Rapid fluctuations in insulin requirements due to acute illness

• Use of glucocorticoids causing severe insulin resistance and hyperglycaemia

• Nausea and vomiting

• Parenteral or enteral nutrition through nasogastric/percutaneous endoscopic 

gastrostomy (PEG) feed

Avari P et al. Diabet Med. 2025 Mar;42(3):e15452



Preschool children 
(<7 years)

Pregnancy 
complicated with 
type 1 diabetes

People with type 2 
diabetes

Di Molfetta S, 2025

Current CE Marking Indications for Hybrid Closed Loop Systems



Di Molfetta S, 2025

Evidence for HCL Insulin Delivery in Very Young Children with T1D

Ware J et al. 2022 (RCT)
16 weeks, n=74, 1-7 years, HCL vs 

SAP

Wadwa RP et al. 2023 (RCT)
13 weeks, n=102, 2-6 years, HCL vs 

SAP

Battelino T et al. 2025 (RCT)
24 weeks, n=98, 2-6 years, HCL vs 

SAP

7.3±0.7%

7.6±1.1%

7.5±1.0%

Baseline HbA1c
(%)

ΔHbA1c 
(%)

ΔTBR 
(%)

ΔTIR
(%)

-0.4%

-0.4%

-0.6%

+8.7%

+12.4%

+9.9%

Safety

✓

✓

✓

Sherr JL et al. 2022 (Single-arm)
13 weeks, n=80, 2-6 years 7.4±1.0% -0.5% +10.9% ✓-0.3%

NS

NS

NS

HbA1c, glycated hemoglobin; HCL, hybrid closed-loop; RCT, randomized controlled trial; T1D, type 1 diabetes; TBR, time below range; TIR, time in range



Preschool children 
(<7 years)

Pregnancy 
complicated with 
type 1 diabetes

People with type 2 
diabetes

Di Molfetta S, 2025

Current CE Marking Indications for Hybrid Closed Loop Systems



Automated Insulin Delivery in Pregnant Women with Type 1 Diabetes 

Stamati A et al. Acta Diabetol. 2025 Apr;62(4):441-452

Meta-Analysis; 13 Studies (6 Randomized Controlled Trials), n = 450

AID, automated insulin delivery; CI, confidence interval; SD, standard deviation
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