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Le  basi sperimentali 

Ceriello A:Diabetes 2008:  57: 1349–1354 

Flow-mediated dilatation 



Mean Amplitude of Glycemic Excursion 
Service et al. Diabetes 1970,19(9):644-655 



HbA1c =  6,2 % 
 
MBG  = 102  mg/dl  
SD      =   58 mg/dl 
 
 

Profili Glicemici Giornalieri 



Nocturnal hypoglycaemia 
• Approximately 30% of non-severe nocturnal hypoglycaemic 

events result in work absenteeism and lost productivity1 

• Affects functioning the following day  

Function  Effect 

Mood, subjective wellbeing Impaired2–5 

Physical fatigue Increased5 

Memory (from before event) Reduced4 

Morning food intake Increased6 

Neuroendocrine hypoglycaemia counter-regulation Reduced7,8 

Hypoglycaemia awareness Reduced7,8 

Neurocognitive function during hypoglycaemia Reduced7,8 

Adapted from Jauch-Chara et al. Best Pract Res Clin Endocrinol Metab 2010;24:801–15. 
1Brod et al. Diabetes 2011;60(Suppl. 1):A329(1197-P); 
2Bendtson et al. Diabetologia 1992;35:898–903; 3Matyka et al. Arch Dis Child 1999;81:138–142; 
4Jauch-Chara et al. Diabetes Care 2007;30:2040–5; 5King et al. Diabetes Care 1998;21:341–5;  
6Schmid et al. Diabet Med 2008;25:232–5; 7Veneman et al. Diabetes 1993;42:1233–7;  
8Fanelli et al. Diabetes 1998;47:1920–7  



Continuous Glucose Monitoring  

• Continuous Glucose Monitoring (CGM) 

is an innovative technology with 

diagnostic and therapeutic applications. It 

is typically used with an insulin pump to 

improve glycaemic control both in 

Diabetes care and in other conditions 

associated with altered glycaemic 

homeostasis. 

 6 



SAP 
• Sensor-augmented pump therapy (SAP) is represented by 

the contemporary use of CSII and CGMS in order to further 
improve glucose control by employing both technologies. 
While with self-monitoring of blood glucose (SMBG) it is 
only possible to assess single instantaneous glucose values, 
by using SAP it is feasible for the patient to also evaluate 
glucose trends and adjust insulin  administration 
accordingly. 

 

 

 

 
• Rabbone,  Bonfanti in Technology Advances In the Treatmento of type 1 diabete 2014 
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• In contrast to these positive views and 
evidence of the value of CGM, Yeh et al.  

• ‘CGM achieved a lower HbA1c level but below 
the difference that was clinically significant’ 

• ‘The incidence of severe hypoglycemia did not 
differ between RT [real time]-CGM and SMBG’.  

• Ann Intern Med 2012; 157: 336–347.  

 



HBa1c and Hypoglycemia 

• In a Meta- analysis of six RCTs comparing CGM with SMBG, 
the mean difference in HbA1c level depended both on 
sensor usage and baseline HbA1c. (. BMJ 2011; 343: d3805) 

• When sensors are used frequently, the mean difference in 
HbA1c across all patients is substantial, at ~7.7 mmol/mol 
(0.7%), and when both the baseline HbA1c on MDI is high 
(say 75 mmol/mol or 9%) and sensor use is frequent, the 
mean difference in HbA1c between CGM and SMBG 
increases to ~9.9 mmol/mol (0.9%).  

• Several studies have also shown that exposure to mild-to-
moderate hypoglycaemia and the frequency of severe 
hypoglycaemia are reduced on CGM. (Diabetes Care 2011; 
34: 795–800 Diabetes Care 2013; 36: 4160–4162. ) 
 
 



Banting Memorial Lecture 2014. Technology and diabetes care: 
appropriate and personalized  

J.C. Pickup  
 



Children Adolescents 
• Children: compared to SMBG, RT-CGM allows a 

higher number of patients to reduce HbA1c of at 
least 0.5% after three months. Moreover, HbA1c 
reduction is more visible with higher compliance to 
continuous monitoring; in fact, after twelve months 
patients highly compliant obtain HbA1c reduction 
greater than that observed in patients with an 
intermittent use of sensors 

• Adolescents: in patients with experience in insulin-
pump use, RT-CGM allows a reduction of HbA1c 
of 0.4% higher than SMBG in 6 months 
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Langendam M, Luijf YM, Hooft L, Devries JH, Mudde AH, Scholten RJ (2012) Continuous glucose 
monitoring systems for type 1 diabetes mellitus. Cochrane Database Syst Rev. Review  



Adults 
• Adults: compared to SMBG, both in short and 

long-term, RT-CGM demonstrates an 
improvement in HbA1c significantly higher; 
even in this case improvement is related to 
compliance. 

• After six months a significant larger decline in 
HbA1c level for real-time CGM users starting 
insulin pump therapy compared to patients 
using MDI and SMBG (mean difference (MD) 
in change in HbA1c level -0.7%, 95% 
confidence interval (CI) -0.8% to -0.5%) 
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Langendam M, Luijf YM, Hooft L, Devries JH, Mudde AH, Scholten RJ (2012) Continuous glucose 
monitoring systems for type 1 diabetes mellitus. Cochrane Database Syst Rev. Review  



Major clinical studies on RT-CGM  

• In Type 1 Diabetes patients with poor glycaemic control, RT-
CGM improves metabolic control reducing HbA1c and 

therefore time spent in hyperglycaemia 

• HbA1c reduction is obtained without increasing 

hypoglycaemia risk: patients using RT-CGM experience the 
same frequency of moderate-severe hypoglycaemia 

episodes of patients in the control group using SMBG but they 

have a significantly lower HbA1c 

• HbA1c reduction is achieved in all patients, both with baseline 
HbA1c higher and lower than 7% 

• HbA1c reduction is strongly associated with sensor 

compliance, i.e. frequency of sensor usage 

• Efficacy is sustained over time.  
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Summary of reimbursement 
indications in Europe  
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Patients with Type 1 Diabetes younger 
than 18 years 

• pump-user 

• hypoglycaemia 
– severe episodes: highly recommended 

– frequent, recurrent, unawareness: 
recommended 

• with more than 10 finger-sticks a day 

• with high glycaemic variability, 
independently from HbA1c values 

• with HbA1c < 7% (< 53 mmol/mol) who 
need to minimize the risk of 
hypoglycaemia 
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Adults with Type 1 Diabetes: 

• in CSII regimen and HbA1c>8% (> 64 

mmol/mol), or 

• hypoglycaemia 
– severe episodes: highly recommended 

– frequent, recurrent, unawareness: recommended 

• instable diabetes causing emergency care 

visits and hospitalisation  

• when SMBG tests reveal discrepancies with 

HbA1. 
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PLGS 

DIABETES TECHNOLOGY & THERAPEUTICS  Volume 16, Number 6, 2014 



PLGS 

DIABETES TECHNOLOGY & THERAPEUTICS   Volume 16, Number 6, 2014 

The mean (–SD) sensor glucose at predictive suspension was 92–7mg/dL, 
resulting in a post-suspension nadir (by HemoCue) of 77–22mg/dL. The 
suspension lasted for 90–35 (range, 30–120) min, resulting in a sensor glucose 
level at insulin resumption of 97 – 19 mg/dL.  



Il Pancreas “Mentale” 



Ipercorrezione? FSI – I/CHO 
modificabili? 





ALGORITMI DECISIONALI : DirectNet 



ALGORITMI DECISIONALI : ALGOS 

O’Neal D. EASD 2008  









Preventing Exercise-Induced Hypoglycemia 
in Type 1 Diabetes Using Real-Time Continuous Glucose 
Monitoring and a New Carbohydrate Intake Algorithm: 

An Observational Field Study 

DIABETES TECHNOLOGY & THERAPEUTICS   Volume 13, Number 8, 2011 

90 mg/dl 90 -108 mg/dl 109,8 -124 mg/dl 



Utilizzo del sensore 

Età 
pazienti 

N.pazienti con 
sistema 
integrato 

N.pazienti che 
utilizzano 
sensore 

Giorni/mese 
utilizzo sensore 

Adulti  
(>18 anni) 

3202 2246 12,1±8,8 

Pediatrici  
(<18 anni) 

 753  536 11,8±8,6 

Tutti 3955 2782 12,0±8,8 



Presenza di Personale dedicato alla CSII: 
Centri dell’Adulto vs Centri Pediatrici 
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Quello che spesso le persone mi dicono della loro esperienza  con  
Il micro e d il sensore: “Se lo avessi SAPuto prima …….” 
 
Una Tecnologia che aumenta il gradi di “partecipazione” attiva del  
Paziente alla gestione della terapia 


