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Adapted from Polonsky et al. 1988

Insulin analogues: desired properties

Meal-related analogues (e.g.aspart,lispro)
designed to give:
— Rapid absorption

— Peak action coinciding with peak carbohydrate
absorption

Basal insulin analogue should provide:
— Slow and steady rate of absorption

— Protracted action

— Low within-subject variability in action

Diabete mellito: evoluzione della terapia
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Insulin treatment pyramid

physiological
Insulin anapdgue bolus a
Insulin analogbe bolus, human insyin basal x4-5
an insulin basal-bolus x4
Analogue high-mix x3
Analogue low-mix x2
Human premix x2
basal insulin analogue x1-2

convendant human NPH or lente insulin x1-2

Figure L Insulin treatment modalities. Numbers refer to number of individual injections.

Best Pract Rec Clin Gastroenterol, 2002

Insulin lispro

o is rapid-acting and should be given immediately before meals

® improves post-prandial glucase control compared to human insulin

o reduces night-time hypoglycamia compared to human insulin

o improves HbA, compared to human insulin when used in CSlI

Insulin aspart

& is rapid-acting and should be given immediately before meals

o has a similar effect profile as insulin lispro when injected or used in CSII

o has, in large studies, shown significant small mean reductions in HbA, compared
to HI

& improves post-prandial glucose control compared to HI

o reduces night-time hypoglycaemia compared to HI

Best Pract Rec Clin Gastroenterol, 2002




Therapeutic potential of intensive
analogue-based insulin therapy

Insulin glargine

e is a basal insulin with a long half-life suitable for once-daily administration Achievement and maintenance of glycaemic targets:
o is presented as a clear acidic fluid that crystallizes after injection — HbA
o has a very flat pharmacokinetic profile p tlc dial bl |
o reduces night-time hypoglycaemia compared to human NPH insulin -ros pran al plasma giucose
Insulin detemir — Fasting plasma glucose
o is a basal insulin with a half-life between that of NPH-insulin and insulin glargine Low within-subject variability
o is presented as a clear neutral fluid that can be mixed with other insulins : ;
o s less variable in pharmacokinetics and glycaemic control compared to NPH- R(_ed.uced rIS.k e hypoglycaemla
insulin Minimal weight gain
o reduces night-time hypoglycaemia compared to human insulin Enhanced convenience and improved quality of life

Best Pract Rec Clin C
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Use of msulin glargine in children under age 6 '
" e T e - Prestudy Study Prestudy Study
with type 1 diabetes Glargine  Glargine NPH NPH

Fig. I Incidences of severe hypoglycemia (SH) in the & months
before glargine (prestudy) and during the 6 months of glargine use

) are presented for both groups. The open bars represent
3 episodes and shaded bars represent nighttime episodes.
NPH. neutral protamine Hagedorn.

Pediatrics Diabetes, 2005

Number of Insulin injections per day in different countries. Insulin therapy 1986-2005
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Table 1. Optimal characteristics for[insulin pump candid

Motivational factors
Seeking to lower glucose and hemoglobin Alc (HbA1c) ) ) - .
levels Rotanrc Diabens 2000: ¢ 103-19% > ||J i ..I)\r_.;....,:.
Seeking to reduce risk of hypoglycemia cne e
Seeking improved lifestyle
Interested in trying this approach to insulin treatment
Realistic expectations

Treatment factors . . . .
History of good self-management skills and reliable A crpss-sectlonal 111ternatlpnal‘su_rvey _01 .
fgﬁu:yuop perform carbohydrate counting continuous subcutaneous insulin infusion in
Performing four or more blood glucose tests per day 377 children and adolescents with type 1

Adequate control on injection therapy 1 - 1 e -1
e s bbb s diabetes mellitus from 10 countries

Able to master technical aspects of pump therapy
Active communication with the Diabetes Team

Original Article

Pediatrics Diabetes, 2006 Pediatrics Diabetes, 2005
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Emerging Treatments and Technologies

Classification of Distinct Baseline Insulin
Infusion Patterns in Children and
Adolescents With Type 1 Diabetes on
Continuous Subcutaneous Insulin Infusion
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Diabrres Care 30:565-571, 340

Diabetes Care. 2007
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Continuous Glucose Monitoring Systems
CGMS-Guardian-TGMS™ (Medtro

day (Menarini)

Pediatrics Diabetes, 2006

Emerging Treatments and Technolagies
(8} FoRLP G

Improved Glycemic Control in Poorl
Controlled Patients with Type 1 Diabetes
Usln? Real-Time Continvous Glucose

t

P=0.008 P=0.003
L

Baseling 1 Month 3 Months

Diabetes Care, 2006 Diabetes Care, 2006




The Medtronic Minimed
BD Device

Algoritmo
di Controllo

Sensore del

Glucosio Microinfusore

Trasmettitore | Paradlgm :

Le COMPONENTI
del SISTEMA

Y&

Gamma personalizzata
di set di infusione

Monitor Glicemico
Combin

hittp:f fwww minimed.com/patientfam/pf_ipt_paradigm_pump_overview shimi

Paradigm rea

Le caratteristiche del sistema

@ Informazione continua sulla glicemia visualizzata a schermo, inclusi
gli allarmi e i trend.
1 di informazioni.
® Un blocco della tastiera intuitivo come per un cellulare.
» Retroilluminaz attiv e da ogni schermata. Serbatoio da 176 U
® Gestione e analisi dei dati direttamente dallo schermo.
® O e ripristino de oni, con un semplic oma

® Curve d'azione dell'insulina personalizzabili.

The Smiths Medical and Abbot

Diabetes Care D

Trasmettitore RF

e sensore della glicemia




Paradigm real Time _ Paradigm

Il trasmettitore Il sensore glicemico viene inserito nel tessuto sottocutaneo,
tipicamente nella zona addominale, con l'aiuto di un
Si collega al sensore ed & posizionato sulla cute insertore (SenSerter®).

per mezzo di un cerotto biadesivo.
Il paziente indossa lo stesso sensore per un massimo di 72h
durante le normali attivita quotidiane (288 letture glicemiche

Contiene una batteria, I'elettronica -
nella giornata)

necessaria alla trasduzione del segnale

glicemico (corrente ISIG), e lantenna per la Per mezzo del trasmettitore wireless collegato al sensore, il

trasmissione in radiofrequenza. A valore glicemico rilevato viene inviato ogni 5 minuti a
Paradigm

Il collegamento del sensore al trasmettitore

awvia automaticamente l'inizializzazione del F La calibrazione del sistema & idealmente da realizzarsi

sensore e la comunicazione wireless con / Y - inserendo 4 glicemie lette da glucometro nell'arco della

Paradigm ) g giornata.

| dati immagazzinati in Paradigm possono

E’ impermeabile (IPX8). essere scaricati in un computer per successive analisi

Paradigm real-Time _ Paradigm rex

g

Analisi dei dati storici da parte dei medici e
dei pazienti:
Il valore in tempo REALE permette ai " .
‘ pazienti di: Grafl_co Gl UG 24h - Scoprire come dieta, esercizio fisico,
* Scaricamento e analisi dati via terapia e stile di vita influenzano la
Scoprire come dieta, esercizio fisico, software glicemia del paziente
Ottimizzazione della terapia

[ - - m ‘ terapia e stile di vita influenzano la
C loro glicemia
— Regolazione delle velocita basali

REAL-Time Intervenire in tempo REALE per 2 4 } _ Regolazione raffinata delle
ridurre la frequenza e severita delle c impostazioni avanzate del
ipo ed iperglicemie T microinfusore/calcolatore di boli
0 — Adattamento del comportamento del
paziente per un migliore controllo
metabolico
Mecttronic

« Valore numerico
« Frecce per il trend
« Grafico delle ultime 3h

Paradigm

Sistema Paradigm :

componenti della modalita monitoraggio glicemia
Sen-serter

Cerotto per il fissaggio
del sensore

Paradigm
Sensore
Adesivo per il

fissaggio del Trasmettitore
trasmettitore




MICROINFUSORI

Criteri di ordine tecnico

Sistema ad ansa chiusa impiantabile

di sicurezza,

MIRXS ¢ Sensar Tip
e durata

Inlet 1 P ~ TR O g
= g Semplicita di gestione
Catat = P 7y mldkﬂf
ter As y (ALAY 0 atteristi
e Aeon guate atteristiche
Ialet Port / b~ 8 tecnologiche

Sensor Connection Dimensioni ridotte e struttura

esterna gfﬂdEV()lB

Garanzia da parte dell’azienda

produttrice per guasti o necessita di

sostituzione. ) )
Commissione Diabetologica-Regione Liguria

CENTRO REGIONALE DIABETOLOGIA PEDIATRICA

I. G. GASLINI-GENOVA
CENTRO REGIONALE DIABETOLOGIA PEDIATRICA

Terapia con CSII in 39 pazienti: I G. GASLINI-GENOVA

28 con DM1 (16 f; 12 m)

8 pazienti con DM in gravidanza
2 DM in FC non in stato di gravidanza,

24 pazienti con DM,

1 paziente gravida con DM in FC hanno raggiunto un
= 9 pazienti in stato di gravidanza (nessuna programmata) follow-up di 24 mesi
m 28 pazienti avevano un controllo insoddisfacente . .

: dall’avvio di CSII

m 2 pazienti presentavano frequenti episodi ipoglicemici

BMI (Kg/m?2
HbAlc (%) (Kg )[Test di Friedman; P=0,046]

[Test di Friedman; P=0,0005]




Fabbisogno insulinico (U/Kg/die) i

The NEW ENGLAND JOURNAL of MEDICINE

FEBRUARY 1, 2007

Finding New Treatments for Diabetes —
How Many, How Fast . . . How Good?

Dravid M. Nathan, M.D.

Appreved Antidiabetes Medications in the Unitid States.

Route of Yoar of Intreduction
Medicatian Administratizn or PO Appemal

Articles

Efficacy of inhaled human insulin in type 1 diabetes mellitus:
pt study

lliam H Landschuly, Cocile C Balagtas, ShuL

N Engl J Med, 2007 Lancet, 2001

HERAPEUTICS

Inhaled Insulin for Diabetes Mellitus

exist, are pr
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et el ot Banling seud aer 13 weoks of testmnt

Lancet, 2001 N Engl J Med, 2007



Clinical Care/Education/Nutrition
(0 ki 6 r B8P0

An Assessment of Eligibility for Inhaled
Insulin (Exubera)

The Fremantle Diabetes Study

Trscmmy MLE, Davts, raace
Wiesoy A, Davis, mio

N Engl J Med, 2007 Diabetes Care, 2007

FEV, fall »20%

FEV, <T0%

Smokers

Respiratory desease

6 7 8 9 1" Insulin Spray

Duration of diabetes {years)
(Exubera)
Diabetes Care, 2007

RESEARCH LETTER

The addition of metformin in type 1 diabetes improves insulin
sensitivity, diabetic control, body composition and patient well-

Diabetes Obesity and Metabolism, 2007 Diabetes Obesity and Metabolism, 2007




Genetic susceptibity
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Fig 3: Potential targets for therapeutic intervention of fype 1 diabetes.

ORIGINAL ARTICLE

Insulin Needs after CD3-Antibody Therapy
in New-Onset Type 1 Diabetes

ANTICORPI ANTI-CD3 NEL DIABETE
MELLITO

Follow-up per 18 mesi
Risposta C-peptide: maggiore nei pazienti trattati
Minore fabbisogno insulinico
Effetti collaterali:

m 75% casi sintomi influenzali

m 75% casi sintomi tipo mononucleosi infettiva (febbre,

malessere, mal di gola, linfonodi ingranditi)

® Rush cutaneo

Diabetologia, 2003

At Bazeline At Month 13

Insulin {1Ukg/day)

Placebo  ChAghyCD3 Placebo  ChAghCD3

Figure 2. Comparison of Individual Insulin Doses at Baseline and 18 Months
in Patients with an Initial Secrotory Response at or abave the 50th Percentile.
Circles represent the placebo group, and triangles the ChAghCD3 group.

HEAT SHOCK PROTEIN PEPTIDE

= hsp60: autoantigene implicato nell’autoimmunita

m DiaPep277: proteina derivata da hsp60

m Studi sperimentali topo NOD hanno evidenziato:
= Arresto della distruzione della beta-cellula
= Produzione di insulina

m Nell’uomo: Studio su 49 pazienti slavi e ungheresi
DM1 di eta 4-14 anni, con DM1 neodiagnosticato:

m Iniezione sottocutanea di DiaPep277:

= Non significativo aumento di C-peptide

10



'()r.:‘ginr.-! Article
Induction of Tolerance in Type 1 Diabetes via Both
CD4*CD25" T Regulatory Cells and T Regulatory Type 1

E i Diraghicl.” Barbara Migliavacea," Silvia Gregord,'

Diabetes, 2006

Research article

Anti-CD3 and nasal proinsulin combination
therapy enhances remission from recent-
onset autoimmune diabetes by inducing Tregs

Damien Bresson,' Lisa Togher.! Evelyn Rodrigo.! Yak Chon,#
Jeftroy A. Bluestone,? Kovan C. Herold,? and Matthias von Herrath!

reatment of

n-specific Treg
should also

be expected to reduce the potential for systemic side effects.

The New England
Tournal of Me i
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Diabetes, 2006
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Rapid Review

Stem-cell therapy for diabetes mellitus

Review

Regeneration of the pancreatic f cell

Massime Trucco

natune
biotechnology

A human B-cell line for transplantation therapy to control
type 1 diabetes

Michiki Narushima'
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Donor B Diabetic
pancreas recipient
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\_ o Transplant
Agaregale — ?‘
Dl'l rontiate ’
els
Genseration of islet tissue for transplantation
Fig. 1 — Scheme for the establishment of reversibly immortalized human b-cell lines.
Freshly isolated human islets were culture in monolayer

Nature Medicine, 2006
Nature Biotech, 2005
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Cell-replacement therapy for diabetes: Generating i it
functional insulin-producing tissue from adult Ex vivo T

human liver cells @) Tonsawce  Tons S JAIE)
Tamar Sapir*’, Keren Shternhall**, Irit Mehvar-Levy®. Tamar Blumenield®!, Hamutal Cohen®", Ehud Skutelsky’. with differentiate [See" "
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Autologous Nonmyeloablative
Hematopoietic Stem Cell Transplantation
in Newly Diagnosed Type 1 Diabetes Mellitus

JAMA, 2007 JAMA, 2007




Hemoglobin A, Levels and Periods Free
From Exogenous Insulin Requirement

Time Coutse of
Total Area Under
the Curve of C-
Peptide Levels
During Mixed-
Meal Tolerance
Test

JAMA, 2007 JAMA, 2007




