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La CSII è molto più efficace nei pazienti con peggior controllo
durante MDI

La variazione in HbA1c (MDI vs. CSII) 
dipende dal valore iniziale di HbA1c

Pickup and Sutton, Diabetic Medicine 2008; 25: 765-74
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La riduzione dell’ipoglicemia è maggiore nei pazienti
con più elevata frequenza di ipoglicemie durante MDI

Pickup and Sutton, Diabetic Medicine 2008; 25: 765-74
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Intra-Peritoneal vs Subcutaneous Insulin 
Infusion

Schade DS et al, Diabetologia 1980
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Continuous Intra-Peritoneal Insulin 
Infusion (CIPII) via Implantable Pump

Van Dijk PR et al, Clin End 2014
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Prevention of/Protection from Hypoglycaemia
SAP with «Low Glucose Suspend (LGS)» Function

Prediction

Fast reduction

Actual hypoglycaemia
---------------------------------------------Low glucose threshold------------------------------------------------------------- LGS automatic

suspension

Insulin
pump
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Bergenstal et al. , NEJM 2013

SAP with Low Glucose Suspend (LGS) vs SAP:
Reduction in Nocturnal Hypoglycaemia
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Prediction

Fast reduction

Actual hypoglycaemia
---------------------------------------------Low glucose threshold------------------------------------------------------------- LGS automatic

suspension

Insulin
pump

-------------------------------------------------------------PLGS automatic
suspension

PLGS
“Predictive Low-Glucose Suspend System”
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Reduction of Hypoglycemia with PLGS

Buckingam BA et al, Diabetes Care 2015

10-14 y

4-10 y
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Proportional – Integral – Derivative (PID)
Model Predictive Control (MPC)

«Fuzzy logic»

Pancreas Artificiale: 
Molti Algoritmi, tre Approcci

from Schettino M 2019
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Artificial Pancreas vs Conventional CSII: 
Time in Range

Weisman A et al, Lancet 2017
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Artificial Pancreas vs Conventional CSII: 
Time Below Range (<70)

Weisman A et al, Lancet 2017
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Haidar A et al, Lancet 2015

Pancreas Artificiale Biormonale
in Bambini e Adolescenti
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Foster NC et al, DTT 2019

The TID Exchange Registry
n = 25000 – 60% on CSII

CGM use
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Foster NC et al, DTT 2019

Different Treatment Modalities and HbA1c
The TID Exchange Registry
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Soupal J et al, Diabetes Care 2019

Different Treatment Modalities and HbA1c
The COMISAIR real world study
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OpT2mise study: RCT of CSII vs. MDI in type 2 DM 

•Final HbA1c significantly lower on CSII
vs. MDI (mean final difference -0.7%, p<0.0001) 
•In those with highest baseline 
(9.3-11.5%) HbA1c difference was -1.1% 
•20% less insulin used on CSII 
•No increased hypoglycaemia or weight gain
on CSII

Reznik Y et al ,
Lancet 2014; 384: 1265-72 

•331 type 2 DM patients on MDI

•2-mo run-in to intensify control 
on MDI using standardised
titration protocol 

•Those with continued poor 
control on MDI randomised to 
continued MDI or CSII for 6 mo 

•Baseline HbA1c ≥8.0 and ≤12% 
•Baseline insulin dose (0.7-1.8 U/kg) 
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CSII Versus MDI in T2DM: Individual Patient Data 
Meta-analysis and Meta-regression of RCTs

Pickup JC et al, Diabetes Care 2017

287 MDI
303 CSII
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Closed-Loop Insulin Delivery 
in Inpatients with T2DM

Thabit H et al, Lancet Diab Endocrin 2016
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Closed-Loop Insulin Delivery 
in Inpatients with Nutritional Support

Boughton CK et al, Lancet Diab Endocrin 2019
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Open Source AP System (openAPS)
Glucose metrics

Melmer A et al, DOM 2019
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Open Source AP System (openAPS)
SAP  openAPS

Melmer A et al, DOM 2019
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Spunti di riflessione

Complessità vs. semplicità: serve ancora la 
formazione (del paziente e del medico)?

Pancreas artificiale: una risorsa per tutti?

Come valutiamo il compenso: basta guardare 
l’HbA1c?

Il futuro… è terminato?
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Ipertecnologia: Vantaggi e Limiti
Pro

• Tecnologia più sofisticata = miglior 
controllo glicemico

• L’automazione rende più libero il 
paziente

• Una tecnologia flessibile e regolabile 
risponde a molte esigenze dei 
pazienti  (dieta, attività fisica, etc)

Contro

• Rischio di malfunzionamento
• Complessità di «guida» del sistema
• Ansietà di dipendenza dallo 

strumento
• Fastidi della tecnologia (es allarmi)
• Problemi di “cybersecurity”
• Non necessaria per alcuni pazienti
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• Marked fluctuations of glucose levels and insulin 
requirements during subcutaneous insulin therapy
(brittle diabetes)

• Frequent severe hypoglycemia during subcutaneous 
insulin therapy

• Subcutaneous insulin resistance
• Lipoatrophy/lipohypertrophy associated with 

subcutaneous insulin, or skin disorders interfering with 
the subcutaneous route of insulin administration

• Allergies to materials required for subcutaneous insulin 
administration

CIPII: Indications
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