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Barriers to achieve good glycaemic control

Day to day changes in insulin needs

Risk of hypoglycaemia Risk of hypoglycaemia

High management burden 

HbA1c target

Bianchi C. 2025Diap
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Timeline of development of the artificial pancreas system

Moon SJ. Diabetes Metab J 2021;45:813-839Diap
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Developmental stages of artificial pancreas device systems 
originally described by JDRF 

Lakshman R. Endocr Connect 2023;12(8):e230132 Diap
os
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Moon SJ. Diabetes Metab J 2021;45:813-839

Key features of SAP and artificial pancreas systems
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MPC (Model Predictive Control)

PID (Proportional Integral Derivative)

FL (Fuzzy Logic)

Advanced Hybrid Closed-Loop
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Fan W. Diabetes Metab J 2025;49:235-251

Automated insulin delivery systems in Type 1 Diabetes:                      
a meta-analysis

Diap
os

itiv
a p

rep
ara

ta 
da

 C
RISTIN

A BIANCHI e
 ce

du
ta 

all
a S

oc
iet

à I
tal

ian
a d

i D
iab

eto
log

ia.
 

Per 
ric

ev
ere

 la
 ve

rsi
on

e o
rig

ina
le 

si 
pre

ga
 di

 sc
riv

ere
 a 

sid
ita

lia
@

sid
ita

lia
.it



Pöhlmann J. Diabetes Obes Metab 2026 Jan;28 Suppl 1(Suppl 1):13-34

Automated insulin delivery systems in Type 1 Diabetes:                      
a meta-analysis of of real-world evidence

34 studies with 635463 users; MiniMed 780G (16), Control-IQ (9), MiniMed 670G (6), and other systems (≤3 studies each)
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Di Molfetta S. Diabetes Obes Metab 2026 Jan;28 Suppl 1(Suppl 1):3-12

Automated insulin delivery systems in Type 1 Diabetes
37 studies 2228 involving subjects treated with seven different HCL systems 

(CamAPS Fx, Control IQ, DBLG1, iLet BP, MiniMed 670G, MiniMed 780G, and Omnipod 5)
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Reznik Y. Diabetes Obes Metab 2024 May;26(5):1962-1966

Multicenter longitudinal 
real-life study

257 people with type 1 diabetes 
on insulin pump (>65% PLGS) + 

CGM

Follow-up:
6 mounthsHybrid closed loop (t:slim X2 with Control-IQ)

AID systems in Type 1 Diabetes: quality of life

* p<0,05; **p<0,001Diap
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Children/adolescents

Pregnancy

Elderly

Type 1 Diabetes and AID use at different stages of life
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AID use in children and adolescents with Type 1 Diabetes:
a meta-analysis

de Visser HS. JAMA Pediatr 2025 Nov 1;179(11):1162-1171

Time in range

HbA1c

Use of AID systems by youth
with Type 1 Diabetes was
associated with clinically
meaningful improvements in
multiple measures of glucose
management, including the
risk of both hyperglycemia
and hypoglycemia.
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Children/adolescents

Pregnancy

Elderly

Type 1 Diabetes and AID use at different stages of life

 
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Challenges of AID in pregnancy

Implementing AID use during pregnancy requires unique configurations including:
• ability to safely achieve the tighter pregnancy TIR before conception and

throughout gestation,
• algorithm adaptability to changes in insulin sensitivity throughout gestation,
• assertive postprandial insulin delivery, including a mechanism to respond to

changes in glycemia postprandially, 
• more aggressive glucose targets without an increased risk of maternal

hypoglycemia,
• ability to rapidly adapt to changes in insulin requirements postpartum (through

setting adjustments and algorithm adaptation)
• user-friendly, regardless of an individual’s health care status or literacy, to

maximize benefits and reduce risks throughout gestation.

Jacobs PG. Diabetes Technol Ther 2025;27(S3):S60-S71Diap
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AID use in pregnant women with Type 1 Diabetes:
a meta-analysis

Stamati A.  Acta Diabetologica 2025; 62:441–452  

33 studies 
involving 450 partecipants

pTIR
(63–140 mg/dl)

pTIR
(63–140 mg/dl)
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AID use in pregnant women with Type 1 Diabetes
- The CIRCUIT Randomized Clinical Trial -

Donovan LE. JAMA 2025 Dec 23;334(24):2176-2185

Multicenter 
open-label 
randomised

trial

94 pregnant women with Type 1 diabetes
before 14 weeks’ gestation

Follow-up: 
until 6 weeks 
postpartum

AID system (Tandem with Control IQ)

Pre-trial insulin delivery method + CGM 

Since June 2021
Up to July 2024
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Children/adolescents

Pregnancy

Elderly

Type 1 Diabetes and AID use at different stages of life

 

 
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Maltese G. Diabetologia 2024; 67:2085–2102

Benefits of technology in older people with diabetes and 
key barriers to its use 
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AID in older adults with Type 1 Diabetes

Kudva YC. NEJM Evid 2025

Multicenter 
randomized 

crossover trial

82 adults (65–86 years)
with type 1 diabetes

Three 
12-week 
periods

Hybrid closed loop (HCL - t:slim X2 with Control-IQ)

Sensor-augmented pump (SAP - t:slim X2 pump + CGM without automation)

Since Sept. 2020
Up to Dec. 2022 Predictive low glucose suspend (PLGS- t:slim pump X2 with Basal-IQ)
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Children/adolescents

Pregnancy

Elderly

Type 1 Diabetes and AID use at different stages of life

 
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Type 2 diabetes

Chronic kidney disease/dialysis

Awareness hypos

AID systems use: different scenarios
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AID system use in type 2 diabetes
- The 2IQP Study -

Kudva YC. N Engl J Med 2025;392:1801-12

Time in glucose target range (70 to 180 mg/dl) over 13 weeks Time in glucose target range according to hour of day over 13 weeks

Multicenter 
randomised

trial

319 individuals
with insulin-treated type 2 diabetes 

Follow-up: 
13 weeks

AID system (Tandem with Control IQ)

Pre-trial insulin delivery method + CGM 

Since June 2023
Up to June 2024
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AID system use in type 2 diabetes

Hirsch IB. Diabetes Care. 2025 Dec 1;48(12):2061-2066

Multicenter 
randomised

trial

254 individuals
With type 2 diabetes

treated with AID system 
(Tandem with Control IQ)

Follow-up: 
13 weekslow C-peptide  

Since June 2023
Up to June 2024

high C-peptide
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Di Molfetta S. Diabetes, Obesity and Metabolism 2026; 0:1–10

AID system use in type 2 diabetes: a meta-analysis of RCT
9 studies, accounting for 714 adults with type 2 diabetes

Time in range

HbA1c
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Type 2 diabetes

Chronic kidney disease/dialysis

Awareness hypos

AID systems use: different scenarios

 
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Use of AID systems in end stage kidney disease/haemodialysis:
mitigating features of AID against pathophysiological challenges of diabetes management in ESKD

Pavlou P. Expert Rev Endocrinol Metab 2026 Mar;21(2):111-121

• Decreased gluconeogenesis
• Impaired insulin clearance and degradation
• Impaired counterregulatory hormonal response
• Nutritional deprivation

• Glucose concentration of the dialysate
• Insulin resistance
• Impaired beta-cell secretion

Hyperglycemia

Hypoglycemia

Glycemic 
variability
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AID system in patients with diabetes and CKD/hemodialysis

Lu JC. Diabetologia 11 May 2026

Randomised
crossover trial

40 individuals
(24 type 1 diabetes, 16 type 2 diabetes) 

with advanced CKD/ hemodialysis
each for 8 weeks

AID followed by 
usual care with CGM

reverse sequence
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Use of AID systems in end stage kidney disease/haemodialysis

Pavlou P. Expert Rev Endocrinol Metab 2026 Mar;21(2):111-121Diap
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AID system in patients with type 1 DM and CKD on hemodialysis

Pavlou P. J Diabetes Investig 2025; 16: 2027-2032

Real-world data
9 individuals with type 1 diabetes and 

ESKD on hemodialysis
using AID systems

Follow-up: 7 months

2 with MiniMed 780G

1 with Tandem Control IQ

6 with Omnipod 5
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AID systems in patients with diabetes undergoing dialysis
- The AID-DIAL-CAL Study -

Succurro E. Acta Diabetol 2026 Apr 15

Longitudinal retrospective 
pilot real-world analysis

14 individuals
(2 type 1 diabetes, 12 type 2 diabetes) 

on hemodialysis 
in AID therapy (MiniMed 780G)

Follow-up:
3 - 12 months
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AID systems in patients with diabetes undergoing dialysis
- The AID-DIAL-CAL Study -

Succurro E. Acta Diabetol 2026 Apr 15

Longitudinal retrospective 
pilot real-world analysis

14 individuals
(2 type 1 diabetes, 12 type 2 diabetes) 

on hemodialysis on hemodialysis 
in AID therapy (MiniMed 780G)

Follow-up:
3 - 12 months
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AID systems in patients with diabetes undergoing dialysis
- The AID-DIAL-CAL Study -

Succurro E. Acta Diabetol 2026 Apr 15

Longitudinal retrospective 
pilot real-world analysis

14 individuals
(2 type 1 diabetes, 12 type 2 diabetes) 

on hemodialysis on hemodialysis 
in AID therapy (MiniMed 780G)

Follow-up:
3 - 12 months
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Type 2 diabetes

Chronic kidney disease/dialysis

Awareness hypos

AID systems use: different scenarios

 

 
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AID and hypoglycaemia awareness in type 1 diabetes: 
a metanalysis

Efthymiadis A. Journal of Diabetes & Metabolic Disorders 2024; 23:2251–2261

Observational studies

Randomised controlled studies
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Type 2 diabetes

Chronic kidney disease/dialysis

Awareness hypos

AID systems use: different scenarios

 

 

 
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Diabetes post-pancreasectomy/pancreatitis

Cystic fibrosis

Prolonged fasting/Ramadan

Gastroparesis/enteral nutrition

Intellectual diasability

Hospitalization

AID: other scenarios

 
 

 
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 
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ADA. Diabetes Care 2026; 49 (Suppl. 1): S150-S165 – S321-S,338

AID: guidelines
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AID systems are for everyone, but…
Despite the clinical benefits, several factors prevent universal adoption:

Disparity in Access   
and Uptake

Racial and 
socioeconomic divides

Health literacy and 
language barriers

Geographic inequities: 
living without specialized 
endocrinologists behind

Policy and Insurance 
Hurdles

High costs and insurance 
coverage barriers

Regulatory delays

Psychological and 
lifestyle barriers

Perceived workload for 
configuring, managing, 
and troubleshooting the 

technology

Issues related to 
wearability of devices

is everyone for AID?

Diap
os

itiv
a p

rep
ara

ta 
da

 C
RISTIN

A BIANCHI e
 ce

du
ta 

all
a S

oc
iet

à I
tal

ian
a d

i D
iab

eto
log

ia.
 

Per 
ric

ev
ere

 la
 ve

rsi
on

e o
rig

ina
le 

si 
pre

ga
 di

 sc
riv

ere
 a 

sid
ita

lia
@

sid
ita

lia
.it



Conclusions: the aid of AID 

 Technological advances are transforming the management of type 1
diabetes at all ages, including pregnancy.

 The automated nature of closed loop and its ability to adapt to real-time
glucose levels may improve glucose control and quality of life across a
range of populations, making it a viable choice for many, if not all.

 However, for optimal use of diabetes technology, it is essential to improve
the knowledge and skills of both healthcare professionals and users.

 Inequities in diabetes technology access and utilization remain a critical
public health barrier, directly widening the gap in health outcomes based on
race, socioeconomic status, and geography.
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c.bianchi@ao-pisa.toscana.it

Thanks 
for listening!
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