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On January 11 1922 the 14-
year old Leonard Thompson
received the first succesful

insulin injection

19
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The first pediatric pump study was 
published in 1980

Paradigm
change in 
pediatric

diabetology
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(A) - (B) = livelli di evidenza

Raccomandazioni sull’utilizzo della tecnologia in diabetologia pediatrica

Gruppo di studio SIEDP sul diabete in età pediatrica, Acta biomedica, 2019

Il MONITORAGGIO     
DELLA GLICEMIA

(sia CGM che FGM) è
EFFICACE:  

Il MICROINFUSORE è 
SICURO  e VANTAGGIOSO

in età pediatrica

Il microinfusore RIDUCE
episodi di IPOGLICEMIA (A)                    

e COMPLICANZE
croniche del diabete

riduce HbA1c, variabilità
glicemica e tempo in 

ipoglicemia, e aumenta il
time in range (A) 

indipendentemente
dall’età (B)

Stabilire
ASPETTATIVE   REALISTICHE
quando ci si approccia alla

TECNOLOGIA

rispetto alla terapia
multiniettiva (B)

è alla base del successo
terapeutico (B)



Total n = 
25,654

Injection
only

Injection + 
sensor

Pump only Pump + 
sensor

n 9,606 3,843 4,418 7,787
HbA1c 8.72 

[8.68–8.75]
8.30 

[8.25–8.35]
8.07

[8.03–8.12]
7.81

[7.77–7.84]

DKA 2.91
[2.59–3.31]

2.87
[2.34-3.45]

2.02
[1.64–2.48] 

1.98
[1.64–2.48]

Severe
Hypo

2.35
[2.04–2.71]

4.25
[3.65–4.95]

1.10
[0.85–1.43]

2.17 
[1.86-2.52]

• HbA1c was lower in all categories of participants who used a pump 
and/or sensor compared with the injections–no sensor treatment 
method (P < 0.001). 

• DKA episodes were lower in participants in the pump + sensor ( P < 
0.001) and the pump–no sensor (P < 0.05) groups when compared with 
those in the injections–no sensor group . 

• Severe hypoglycemia was lower in pump–no sensor group (P < 0.001) 
but higher in the injections 1 sensor group compared with the 
injections–no sensor group.

Diabetes Care. 2021 Mar 2:dc201674. Online ahead of print.
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Better outcomes with technology



La  roadmap proposta da Kowalski rispetto allo sviluppo dei sistemi integrati

Kowalski A. Pathway to artificial pancreas systems revisited: moving downstream. Diabetes care 2015; 38(6): 1036-43 



Boughton and Hovorka. Diabetologia 2021

Roadmap verso pancreas artificiale
(Hovorka)

HCL
AHCL
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The first closed-loop 
study outside the

hospital

The path to closed loop started at diabetes camps
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I «visionari» che fecero l’impresa ? 
La tecnologia spinta applicata ai bambini  

NOI !



TAR

TIR

TBR

GMI (%) = Glucose Management Indicator (emoglobina glicata stimata)
CV (%) = coefficiente di variabilità glicemica

Un TIR del 70% HbA1c 7%
TIR  del 50% HbA1c 8% 

Un aumento del TIR del 10%  riduzione del 0,5% HbA1c



Il Percorso effettuato dalle tecnologie del 
diabete



SAP



Differenze tra Multiiniettiva con e senza sensore realtime e 
Microinfusore 

STUDIO MULTICENTRICO ITALIANO
- 11 CENTRI
- 666 BAMBINI (M:F = 51:49 %)
- ETA’ MEDIA 12 ANNI (IQR 10-15 ANNI)
- DURATA DI MALATTIA 5 ANNI (IQR 3-7 ANNI)



HCL



HCL use is associated with improved glycemic control and no change in 
psychosocial outcomes in this clinical sample

Increased percent time in auto mode was associated with lower HbA1c (P = .02) 

Thirty percent of youth discontinued HCL in the first 6 months of use. 

Berget et al, Pediatric Diabetes. 2020;21:310–318



AHCL



A Randomized Trial of Closed-Loop Control 
in Children with Type 1 Diabetes

Marc D. Breton et al, NEJM 2020, 383:836-45

101 children:78 closed-loop group and 23 
control group; 6-13 ys

In a 16-week, multicenter, randomized, open-
label, parallel-group trial

..the glucose level was in the target 

range for a greater percentage of time 

with the use of a closed-loop system 

than with the use of a sensor-

augmented insulin pump.

TIR  +14% closed vs control



Continued real-world use of the t:slim X2 pump 
with Control-IQ technology showed improvements 

in psychosocial outcomes and persistent 
achievement of recommended TIR glycemic 

outcomes in people with T1D

Real-World Patient-Reported Outcomes and Glycemic Results with 
Initiation of Control-IQ Technology

J E Pinsker et al, Diabetes Technol Ther, 2021 23:120-127



HCL vs AHCL



Multinational, randomised, crossover trial (Fuzzy Logic Automated Insulin 
Regulation [FLAIR]), 14-29 years old

MiniMed 670G system (Medtronic) vs MiniMed 670G hybrid closed-loop 
system (670G) vs advanced hybrid closed-loop system (Medtronic) for the 

first 12-week then crossover

Hyperglycaemia was reduced without increasing hypoglycaemia
in adolescents and young adults with type 1 diabetes using the 
investigational advanced hybrid closed-loop system compared 

with the commercially available MiniMed 670G system

Richard M Bergenstal, the Lancet, 2021, 397



Advanced hybrid closed loop:
The next step improving Time in Range with automated correction bolus

20
21



Improved Glycemic Outcomes With Medtronic MiniMed Advanced 
Hybrid Closed-Loop Delivery: Results From a Randomized
Crossover Trial Comparing Automated Insulin Delivery With 

Predictive Low Glucose Suspend in People With Type 1 Diabetes

O. J. Collyns, Diabetes Care, 2021; 44:969–975

AHCL with automated correction bolus demonstrated significant improvement in glucose control 
compared with SAP 1 PLGM. A lower algorithm SG set point during AHCL resulted in greater TIR, 

with no increase in hypoglycemia





La tecnologia spinta applicata ai bambini
Durante il lockdown abbiamo organizzato un esperimento di VIRTUAL CAMPNeanche la PANDEMIA ci ha fermato !!!



Setting up the vEC



Meal time at the vEC



Cooking and snacking at the vEC



Workout at the vEC



Cherubini et al, Diabetes Obes Metab. 2021;1–8.

In this study of children managing their diabetes in a real-world setting,
more than 75% of children who participated in a vEC after starting a CLC 

system could obtain and maintain a TIR of more than 70%

64% 76%
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Basal-IQ* Control-IQ* Difference (IC95%)# p-value

% time <54 mg/dL 0 (0; 1) 0 (0; 1) 0 (-1; 1) 0.588
% time 54-70 mg/dL 1 (1; 3) 2(1; 3) 1(-1; 1) 0.334

% time 70-180 mg/dL 64 (56; 73) 75 (70; 82) 11 (9; 14) <0.001
% time 180-250 mg/dL 24 (20; 28) 18 (13; 22) -8 (-7; -4) <0.001

% time >250 mg/dL 9 (4; 13) 3 (2; 6) -5 (-6; -3) <0.001
Mean BG, mg/dL 162 (150; 171) 147 (135; 157) -15(-19; -9) <0.001

%CV 36 (33; 39) 32 (30; 36) -4 (-6; -2) 0.001
GMI 7.2 (6.9; 7.4) 6.8 (6.5; 7.1) -0.4 (-0.5; -0.2) 0.001

Glucose metrics during Basal IQ and after 6 months of Control IQ



Coorte esordi 1990-2009 
Follow up medio di 19 anni +/- 5 anni

Considerati 5424 pazienti (età media all’esordio 8,9 anni)
Complicanze acute (DKA e Ipoglicemia) 49% ricoverati 

Complicanze croniche:
6.7% complicanze oculari

15% complicanze renali (6% IRC, 0,8% dialisi)
0,2% cuore
0,2% ictus

2,5% neuropatia
115 morti (50% per causa del diabete) circa 2% in 20 anni 

diabete

Complicanze oggi:
studio registro australiano presentato a ISPAD 2021

Donague K , ISPAD 2021
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