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Claude Bernard 
1813 - 1878 



Relatore
Note di presentazione
Why the maintenance/improvement of muscle mass should be an urge recomendation together with nutritional advice in  our diabetic patients?



 Tessuto adiposo & disfunzione metabolica 

Relatore
Note di presentazione
L’obesità non è un semplice accumulo di tessuto adiposo. Con l’accumulo di tessuto adiposo in eccesso si verificano anche una serie di importanti alterazioni tissutali riguardanti numero, fenotipo cellulare e rappresentazione del sistema immunitario, vascolare e di sostegno strutturale. Queste alterazioni si verificano progressivamente nel corso della malattia e prevedono oltre all’ipertrofia delle cellule adipocitarie anche uno squilibrio a vantaggio della produzione e rilascio di citochine favorenti lo sviluppo ed il mantenimento di uno stato infiammatorio cronico di basso grado. Con l’avanzare della malattia  alcuni degli adipociti possono andare incontro a necrosi, aumento lo stato infiammatorio e si ha una grave compromissione del controllo metabolico e vascolare a livello tissutale.  



Tessuto adiposo come organo endocrino 
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Relatore
Note di presentazione
Il tessuto adiposo è attualmente riconosciuto, non più come un organo di deposito, ma come un organo endocrino in grado di produrre un’ampia varietà di proteine che prendono il nome di adipochine. 



Tessuto muscolare & cross-talk multiorgano 

Relatore
Note di presentazione
Tra gli effetti locali delle miochine si devono sottolineare quelli sull’uptake di glucosio stimolato da insulina ( mediato dall’IL-6), sull’ossidazione degli acidi grassi (BDNF e IL-6), sulla lipolisi (IL-6) e sulla ipertrofia muscolare (IL-4, lL-6,IL-7, IL-15 e LIF). Ricordiamo che la MIOSTATINA inibisce l’ipertrofia muscolare e che l’esercizio fisico stimola rilascio epatico follistatina, inibitore della miostatina mentre la Follistatin-related protein 1 migliora funzione endoteliale e rivascolarizzazione.
Effetti su osso e pancreas anche….



White adipocyte Brite adipocyte 

UCP1 

IRISIN 

L’esercizio fisico aumenta l’espressione intramuscolare di FDNC5 (membrane protein 
fibronectin type III domain containing 5), da cui deriva mediante clivaggio la miochina IRISINA, 
che stimola la trasformazione di adipociti bianchi in Brite con un’aumentata espressione di 
UCP-1  (uncoupling protein 1). 

Rotella C & Dicembrini; World International J of Methodology, 2015 

Relatore
Note di presentazione
Recentemente è stata identificata un’altra citochina, chiamata irisina, la quale rilasciata dal tessuto muscolare scheletrico in seguito ad esercizio fisico, sembra mediare la conversione degli adipociti bianchi in una forma a maggiore dispendio energetico (brite) per maggiore espressione della proteina disaccoppiante UCP-1.
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Relatore
Note di presentazione
Recentemente è stata identificata un’altra citochina, chiamata irisina, la quale rilasciata dal tessuto muscolare scheletrico in seguito ad esercizio fisico, sembra mediare la conversione degli adipociti bianchi in una forma a maggiore dispendio energetico (brite) per maggiore espressione della proteina disaccoppiante UCP-1.
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Lippi & Rotella, 2007 



Fattori di rischio cardiovascolare nella popolazione 
18-69 anni - Pool di Asl 2011-2014 
 

2014, Sperimentazione del Sistema di Sorveglianza della popolazione italiana  PASSI 
(Progressi delle Aziende Sanitarie per la Salute in Italia ) 

No five-a-day=Meno di 5 porzioni di frutta e verdura al giorno 

Relatore
Note di presentazione
L’eccesso ponderale è il fattore di rischio cardiovascolare di gran lunga più frequente nella popolazione, più di altre condizioni quali ipertensione arteriosa, dislipidemia, sedentarietà, abitudine tabagica e diabete) ed il problema è destinato a subire un incremento drammatico nel corso dei prossimi anni.



Drugs for T2DM 
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Insulina 

 Terapia intensiva con LysPro e Glargine 
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Relatore
Note di presentazione
The amino acid sequence is identical to human insulin except for removal of threonine at B30.
At B29, a glutamic acid spacer is attached that bridges to a 16-carbon diacid



Insulin degludec association 
From injection to absorption 

 Multi-hexamer formation key  to protraction mechanism 

Insulin degludec  
multi-hexamers 

Insulin degludec 
 monomers  

-Zn2+ 

Insulin degludec  
di-hexamers 

-Phenol 

Injected 
formulation 

S.c. depot formation 

Absorption [    Phenol;     Zn2+] 

I Jonassen et al. Diabetes 59 (Suppl. 1): A11,  2010 

I Jonassen et al. Diabetologia 2010;53(Suppl.1):S388 972-P 
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Relatore
Note di presentazione
Thus a model can be constructed for the association properties of degludec from the injection to absorption. Insulin degludec is a new-generation ultra-long acting insulin in late-phase development by Novo Nordisk.
The insulin degludec molecule retains the human insulin amino acid sequence except for the deletion of ThrB30 and the addition of a 16-carbon fatty diacid chain attached to LysB29 via a glutamic acid spacer (linker). The primary structure is designed to allow the formation of soluble multi-hexamer assemblies upon subcutaneous injection, to give an ultra-long peak-less pharmacokinetic profile. 
When Degludec is injected into the subcutaneous tissue, self-association and formation of multihexameric chains occur at the injection site. The formation of the multihexameric chain is the principle mechanism of protraction. The insulin molecules slowly dissociate and enter the circulation a monomers. Reversible binding to albumin contributes further to the mechanism of protraction. The result is a long, flat and extended insulin profile as shown in the following slides.



The degludec molecule differs from human insulin in that the amino acid residue threonine in position B30 has been omitted and the ε-amino group of lysine in position B29 has been coupled to a C16 fatty di-acid (hexadecanedioic acid) via a spacer of glutamic acid (chemical name: LysB29Nε-hexadecandioyl-γ-Glu desB30 human insulin). 


NB: degludec also binds reversibly to albumin (with twice the affinity of insulin detemir). This might also contribute to protraction of action and to reduced variability.



Insulina biosimilare Glargine/Lantus 
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T2DM: 66% dei pazienti che utilizzano insulina 
ai pasti in Europa, assumono più di 20 U/Die 
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Data on file, Eli Lilly and Company 
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Relatore
Note di presentazione
Insu-00056820

Copyright Disclosure: 
GfK authorisation for Eli Lilly to use Roper data (4 slides) at external medical meetings. 

Key Points: 
These data included adults (age ≥18 years) with type 2 diabetes.
Excludes pump users
Mealtime insulina includes: Short/rapid, analog/human insulina (excludes mixtures)
4% of total group were nonresponders. The above percentages reflect the 96% that responded.

Background: 
These data were gathered in 2012 by GfK Roper Starch, a worldwide survey and market research group based in Germany.
European countries included in the studio were the United Kingdom, Germany, Italy, France, and Spain. 
The Roper global diabetes studies are a series of extensive, multi-client tracking studies of diagnosed diabetes patients. 
The studies offer comprehensive topic coverage on aspects of diabetes trattamento, delivery devices, blood glucose testing, concomitant conditions, and patients’ lifestyles. 
The studies have been conducted in Western Europe since 1994 and are conducted every 2 years. 
Data are patient-reported, not clinician-verified. 

Reference:
Data on file, Eli Lilly and Company. 2012 Western Europe (M5) studio. Copyright © GfK Roper Diabetes 2014. 




Lilly Copyright 2015 

36% 

30% 

18% 

7% 

3% 

6% 

1% 

≤20 

21-29

30-39

40-49

50-59

60-79

≥80 

Data on file, Eli Lilly and Company 

T1DM: 64% dei pazienti che utlizzano insulina 
ai pasti in Europa assumono più di of 20 U/Die 

% di pazienti che 
usano >20 U/Die % di pazienti per dose di insulina prandiale 

UK 68% 

Germania 71% 

Italia 54% 

Francia 62% 

Spagna 55% 

Relatore
Note di presentazione
Insu-00056820

Copyright Disclosure: 
GfK authorisation for Eli Lilly to use Roper data (4 slides) at external medical meetings. 

Key Points: 
These data included adults and children with Type 1 diabetes.
Excludes pump users
Mealtime insulina includes: short/rapid, analog/human insulina (excludes mixtures)
6% of total group were nonresponders. The above percentages reflect of the 94% that responded.

Background: 
These data were gathered in 2012 by GfK Roper, a worldwide survey and market research group based in Germany. 
European countries included in the studio were the United Kingdom, Germany, Italy, France, and Spain. 
The Roper global diabetes studies are a series of extensive, multi-client tracking studies of diagnosed diabetes patients. 
The studies offer comprehensive topic coverage on aspects of diabetes trattamento, delivery devices, blood glucose testing, concomitant conditions, and patients’ lifestyles. 
The studies have been conducted in Western Europe since 1994 and are conducted every 2 years. 
Data are patient-reported, not clinician-verified. 

Reference:
Data on file, Eli Lilly and Company. 2012 Western Europe (M5) studio. Copyright © GfK Roper Diabetes 2014. 





Lilly Copyright 2015 

Il panorama delle insuline concentrate 

Insuline 
Concentrate 

 Aumento costante prevalenza sovrappeso-obesità e diabete 
 

 Necessità di ricorrere alla terapia insulinica in pazienti 
gravemente insulino-resistenti 
 

 Percentuale significativa di pazienti con elevati dosaggi 
insulinici giornalieri 
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Insulina Lispro 100 U/ml vs. 200 U/ml 

Ingredienti per ml: 

Insulina Lispro 100 U/ml1 Insulina Lispro 200 U/ml2 

Principio attivo: 100 unità  
insulina lispro 

Principio attivo: 200 unità  
insulina lispro 

Tampone: 1.88 mg fosfato di sodio 
dibasico tampone: 5 mg trometamolo 

Zinco: 0.0197 mg/100 unità Zinco: 0.023 mg/100 unità 

1. Humalog [Prescribing Information]. Indianapolis, IN: Eli Lilly and Company, 2013 
2. EMA. Humalog Assessment Report #EMEA/H/C/000088/X/0125. 2014  http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-

_Assessment_Report_-_Variation/human/000088/WC500176634.pdf  

Relatore
Note di presentazione
Insu-00056820

Key Points: 
The change to trometamol buffer was made to accommodate the higher zinc requirements of a concentrated insulina3; while phosphate can form insoluble complexes with zinc, trometamol cannot.4 
The concentration of zinc is slightly higher to optimize the 200 U/ml formulation. 
The levels of glycerin and metacresol in the insulina lispro 200 U/ml formulation remain the same as those in the insulina lispro 100 U/ml formulation.2,3 

References:
Humalog [Prescribing Information]. Indianapolis, IN: Eli Lilly and Company, 2013. http://pi.lilly.com/us/humalog-pen-pi.pdf. Last accessed: Dec 7, 2014.
Data on file, Eli Lilly and Company. Pre-sNDA/CTD Briefing Document.
European Medicines Agency. EPAR Humalog. http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Assessment_Report_-_Variation/human/000088/WC500176634.pdf. Last accessed: Dec 7, 2014.
Fischer BE, Häring UK, Tribolet R, et al. Metal ion/buffer interactions. Stability of binary and ternary complexes containing 2-amino-2(hydroxymethyl)-1,3-propanediol (Tris) and adenosine 5'-triphosphate (ATP). Eur J Biochem 1979;94(2):523-30.
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Profili farmacocinetici (media ± SE) 
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SE=Standard Error 

Adattato da: de la Pena A. et al. Clinical Pharmacology in Drug Development, Wiley online, DOI 10.1002/cpdd.221 – August 2015 

Relatore
Note di presentazione
Insu-00056820
studio code: F3Z-EW-IOPY
Clinicaltrials.gov identifier: NCT01133392

Key Points: 
Administration of 20 units of insulina lispro 200 U/ml formulation vs. insulina lispro 100 U/ml formulation resulted in similar concentration vs. time profiles.2 
Same data has been presented with linear (panel on the left) and semi-log (panel on the right) scales. 
Linear scale: Absolute values, each unit change represented by same vertical distance on the y-axis. 
Semi-log scale: Log transformation of the absolute values for better visualisation; 2 equal percent changes represented by same vertical distance on the y-axis. 

References:
Data on file, Eli Lilly and Company. IOPY 04 Body.
European Medicines Agency. EPAR Humalog. http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Assessment_Report_-_Variation/human/000088/WC500176634.pdf. Last accessed: Dec 7, 2014.




U300 is a new long-acting basal insulin with a more 
even and prolonged PK/PD profile vs Lantus®   

U300 Lantus® 

Reduction of volume by 2/3 

Reduction of depot surface by 1/2 

U300 

Same amount of units 

Lantus® 

Steinstraesser A et al. Diabetes Obes Metab. 2014;16:873-6; Becker RHA et al. Diabetes Care. 2014 Aug 22. pii: DC_140006. [Epub ahead of print] 

Stesse 
unità di 
insulina 
in 1/3 di 
volume 



Endpoint primario di non inferiorità 
valore di HbA1C al mese 6   
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Riddle MC et al. Diabetes Care. 2014  Yki-Järvinen H et al. Diabetes Care. 2014  Bolli GB et al. Diabet Obes Metab 2015 
  



Variazione del peso corporeo e dosi di insulina 
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(Mean ± SD) 

24 

Insulina basale,  dose U/kg EDITION 1 EDITION 2 EDITION 3 

Toujeo 0.97  0.92 0.62 
Lantus 0.88 0.84 0.53 

% differenza per Toujeo +10% +10% +17% 

  
Riddle MC et al. Diabetes Care. 2014  Yki-Järvinen H et al. Diabetes Care. 2014  Bolli GB et al. Diabet Obes Metab 2015  
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Riduzione della HbA1C a 1 anno maggiore  
con Toujeo vs Lantus 

EDITION 1 a 1 anno 
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Differenza LS media al mese 12: 
-0,17 (IC 95% -0,30 - -0,05) %  

P=0,0074 

Riddle MC et al. Diabetes Obesity and Metabolism 2015 
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Ipoglicemia confermata e/o grave  
a qualsiasi ora (24 h) e notturna   

*Eventi confermati sulla base del glucosio plasmatico ≤70 mg/dl (3,9 mmol/l) 

Mantenimento  Mantenimento  

Ipoglicemia a qualsiasi ora (24 h) 
Numero medio complessivo di eventi confermati*  
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Tempo, settimane 
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Ipoglicemia notturna (00:00–05:59 h) 
Numero medio complessivo di eventi confermati*  

e/o gravi 
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3 
Toujeo 
Lantus 
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Tempo, settimane 

0 

Tasso annualizzato vs Lantus 
RR 0,69 (0,57–0,84) p=0,0002 

Ritzel R et al. Diabetes Obes Metab. 2015   

EDITION 1-2-3 T2DM  
Pooled analisi 

Tasso annualizzato  vs Lantus 
RR: 0,86 (0,77–0,97) p=0,0116 

Tasso annualizzato 
vs Lantus RR 0,69 
(0,57–0,84) p=0,0002 



Less weight gain with U300 vs Lantus® 
EDITION JP 2 

LS mean difference at Month 6: 
–1.0 (95% CI –1.5 to −0.5) kg 

P=0.0003 
U300 
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Terauchi Y et al. Poster presentation at EASD 2014; Abstract 976 Available at: http://www.easdvirtualmeeting.org/resources/19078 Accessed September 2014 
 

SAGLB.DIA.14.06.0065a(1) / 2014.09 



EDITION JP 1 

U300 met the primary endpoint of non-inferiority to 
Lantus® for reduction in HbA1C at Month 6 

mITT population 
Matsuhisa M et al. Poster presentation at EASD 2014; Abstract 975 Available at: http://www.easdvirtualmeeting.org/resources/18532 Accessed September 2014 
Data on file, EDITION JP 1 CSR, pg 85 
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Lower confirmed and/or severe hypoglycemia at night  
and at any time (24 h) 

*Confirmed events based on plasma glucose ≤70 mg/dL (3.9 mmol/L) 
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Nocturnal hypoglycemia (00:00–05:59 h) 
Cumulative mean number of confirmed*  

and/or severe events 

Rate ratio 0.66 (0.48 to 0.92) 
 

The steep increase in the U300 group during the last 8 days of the main 6-month treatment 
period is explained by the very low number of patients exposed to treatment during this time 
who experienced only 1 event on each of Day 187, Day 189 and Day 190   

Day of study 182 183 184 185 186 187 188 189 190 
Participants at risk U300 101 88 25 16 8 4 3 1 1 
Participants at risk Lantus 103 92 28 22 19 11 4 1 1 

Matsuhisa M et al. Poster presentation at EASD 2014; Abstract 975 
Available at: http://www.easdvirtualmeeting.org/resources/18532 
Accessed September 2014 
 

SAGLB.DIA.14.06.0065a(1) / 2014.09 



Drugs for T2DM 
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La metformina sopprime la gluconeogenesi epatica 

Relatore
Note di presentazione
Figure 1. How Metformin Suppresses Hepatic Gluconeogenesis: A Model. A recent study by Madiraju et al.3  suggests that metformin suppresses gluconeogenesis by inhibiting a mitochondrionspecific isoform of glycerophosphate dehydrogenase (mGPD). This, in turn, decelerates the dihydroxyacetone phosphate (DHAP)–glycerophosphate shuttle (glycerophosphate is also called glycerol-3-phosphate [G3P]). As a result, the ratios of G3P to DHAP, NADH to NAD, and lactate to pyruvate all increase in the cytoplasm. Gluconeogenesis decreases, and therefore secretion of glucose by the hepatocyte decreases, and excess levels of glycerol and lactate are released into the plasma. The term cGPD denotes the cytoplasmic isoform of glycerophosphate dehydrogenase, and LDH lactate dehydrogenase.



La metformina stimola il rilascio di 
GLP-1 nelle cellule L dell’intestino 

e anche l’espressione dei 
recettori per il GLP-1 a livello 

pancreatico 
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