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Nuove	  insuline:	  solo	  nuove	  o	  realmente	  innova0ve?	  



Il	  futuro	  per	  le	  insuline	  ultra	  fast	  ac0ng	  

Più	  veloci	  
	  	  	  	  Linjeta	  (Biodel)	  
	  
Con	  aumento	  di	  temperatura	  del	  sito	  di	  infusione	  
	  	  	  	  InsuLine	  
	  
Co-‐formulate	  con	  ialuronidasi	  
	  	  	  	  Halozyme	  
	  
Vie	  alterna0ve	  
	  	  	  	  Intradermiche:	  set	  di	  infusione	  con	  micro	  aghi	  (BD)	  
	  	  	  	  Inalatoria:	  Afrezza	  	  
	  	  	  	  Intra-‐peritoneale:	  DiaPort	   	  	  	  
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Limitazioni delle attuali insuline basali 

1. Evans et al. Diabetes, Obesity and Metabolism 2011;13: 677–684; 2. Joshi et al. SA Fam Pract 2009;51:97–102; 

!  Durata d’azione:
•  Gli analoghi dell’insulina a lunga durata d’azione attualmente disponibili 

non durano sempre 24 ore1

!  Variabilità e prevedibilità:
•  Sebbene di gran lunga inferiore rispetto ad NPH, esiste ancora una 

variabilità dell’effetto ipoglicemizzante delle attuali insuline (intra-paziente 
e inter-paziente)1

!  Flessibilità:
•  Le insuline basali devono essere somministrate ogni giorno alla stessa ora2 

(mancanza di flessibilità)

!  Rischio ipoglicemico:
•  Sebbene di gran lunga inferiore rispetto ad NPH, le attuali insuline non 

possiedono un profilo d’azione completamente piatto









•  4.1 - Therapeutic Indication 

•  Treatment of diabetes mellitus in adults 

•  4.2 - Posology 

•  Tresiba is a basal insulin for once-daily subcutaneous 
administration at any time of the day, preferably at 
the same time every day. 

•  In type 1 diabetes mellitus, Tresiba must be 
combined with short-/rapid-acting insulin to cover 
mealtime insulin requirements. 

•  In patients with type 2 diabetes mellitus, Tresiba can 
be administered alone, in combination with oral anti 
diabetic medicinal products as well as in combination 
with bolus insulin 

Once daily 
Same Time 
eveyday 

T1DM: basal 
bolus 

T2DM: basal 
bolus & BOT 

Adults 



•  1 mL solution contains 100 units insulin degludec 
(equivalent to 3.66 mg insulin degludec) 

•  One pre-filled pen contains 300 units of insulin 
degludec in 3 mL solution 

4 Clinical Particulars 

•  The potency of insulin analogues, including insulin 
degludec, is expressed in units (U). One (1) unit (U) 
of insulin degludec corresponds to 1 international unit 
(IU) of human insulin, 1 unit of insulin glargine or 1 
unit of insulin detemir 

•  In patients with type 2 diabetes mellitus, the 
recommended daily starting dose is 10 units followed 
by individual dosage adjustments 

•  Changing the basal insulin to Tresiba can be done 
unit-to-unit based on the previous basal insulin dose 
followed by individual dosage adjustments  

IDeg 100 U/
mL (U100, 
600 nmol/
mL) 

1 U Ideg = 
1 UI HI =   
1 U Idet =  
1 U Iglar 



N
H

O

OH

O NH

O
OH

O

L-γ-Glu 

DesB30 insulin 

Glutamic acid 
‘spacer’ 

DesB30 

T	  

Des(B30) LysB29(γ-Glu Nε-hexadecandioyl) human insulin 

s 
s 

s 

A1 

B1 

A21 

s s 

s 

T Y G E E C Y C C N L Q L S I S Q V I N C 

P T Y Y F F F G G G R E E C C V L L A V L H S L H Q N V K 

N
H

O

OH

O NH

O

Hexadecandioyl 

Fatty diacid 
side chain 

Insulin degludec: Rationally designed, beyond 
sequence modification 



….dopo iniezione 
con il rilascio dello Zinco dalle estremità dei multi-esameri 

lenta e costante liberazione di monomeri che possono 
così essere assorbiti…. 



Insulin degludec: PK & PD  

Emivita lunga = migliore qualità del profilo farmacocinetico allo steady state 

degludec 



•  5.1 - Pharmacodynamic properties 

•  Pharmacodynamic effect: The duration of 
action of Tresiba is beyond 42 hours within the 
therapeutic dose range. 

•  Steady state will occur after 2–3 days of dose 
administration. 

•  The insulin degludec glucose-lowering action at 
steady state shows four times lower day-to-day 
variability in terms of Coefficients of Variation 
(CV) for the glucose-lowering effect during 
0‑24 hours (AUCGIR,τ,SS) and 2–24 hours 
(AUCGIR2-24h,SS) as compared to insulin 
glargine 

Degludec 
duration of 
action is 
beyond 42 
hours 

Steady state 
after 2-3 days 

Four times 
lower day-to-
day variability 



•  4.2 – Flexibility in dosing time 

•  On occasions when administration at the same time 
of the day is not possible, Tresiba allows for flexibility 
in the timing of insulin administration 

•  A minimum of 8 hours between injections should 
always be ensured 

•  Patients who forget a dose, are advised to take it 
upon discovery and then resume their usual 
once daily dosing schedule 

Flexibility 

Minimum 
interval 
between 2 
doses: 8 hours 

«Forgiveness 
for mistake» 



In-silico 2-compartment model assuming 1st order kinetics based on documented pharmacokinetic variables and glucose clamp data. Data-on-file.  
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Nocturnal 
 

–32%* 

Overall 

 
–16%* 

Overall 

Pooled T2D/T1D        
–9%* 

 

Hypoglycaemia	  risk	  reduc0on	  IDeg	  versus	  IGlar	  

Nocturnal 

Pooled T2D/T1D        
–26%* 

Ratner et al. Diabetes Obes Metab 2013;15:175–84 
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•  5.1 - Pharmacodynamic properties 

•  Clinical Efficacy and safety: In a prospectively 
planned meta-analysis across seven treat-to-
target confirmatory trials in patients with type 
1 and type 2 diabetes mellitus, Tresiba was 
superior in terms of a lower number of 
treatment emergent confirmed hypoglycaemic 
episodes (driven by a benefit in type 2 diabetes 
mellitus, see table 2) and nocturnal confirmed 
hypoglycaemic episodes compared to insulin 
glargine (administered according to label). 
The reduction in hypoglycaemia was achieved 
at a lower average FPG level with Tresiba than 
with insulin glargine. 

Degludec   
superior vs 
glargine in 
terms of 

confirmed and 
nocturnal 

hypoglycaemia 

Lower FPG and 
reduction in 

hypoglycaemia
with Degludec   

vs glargine 

Hypoglycemia 
meta-analysis 



Achieving FPG target without nocturnal hypoglycaemia in T2D 
with BOT 
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Zinman et al. Diabetes 2013;62(Suppl. 1):A99(388-P) 

IDeg OD 
IGlar OD  

Patients with T2D on BOT have an 82% higher likelihood of 
reaching FPG target without nocturnal confirmed 

hypoglycaemia with IDeg vs IGlar 
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Basal insulin with an ultra-long duration of 
action: Consequences of a missed dose 



•  4.2 – Special populations 

•  Elderly (≥ 65 years old): Tresiba can be used in 
elderly patients. Glucose-monitoring is to be 
intensified and the insulin dose adjusted on an 
individual basis (see section 5.2). 

•  Renal and hepatic impairment: Tresiba can be used in 
renal and hepatic impaired patients. Glucose-
monitoring is to be intensified and the insulin dose 
adjusted on an individual basis (see section 5.2). 

•  Paediatric population: The safety and efficacy of 
Tresiba in children and adolescents below 18 years of 
age have not been established. Currently available 
data are described in section 5.2, but no 
recommendation on a posology can be made. 

OK in elderly 
patients 

OK in 
nephropatic & 
hepatopatic 
patients 

NO in pediatric 
patients 
Ongoing trials 



♦  For T1DM patients, the total daily dose of IDeg was significantly 12% lower than IGlar 
(p<0.0001)1 

♦  When analysed separately, significantly 13% lower daily basal and 12% lower bolus 
doses were observed with IDeg compared with insulin glargine1 

†Ratios deviate from those in the reference Table 2 as the publication analyses all IDeg patients together (incl. forced flexible dosing arm); ratios here are IDeg 
standard dosing arm only. 

1. Data on file, DOF-MA-IDeg-24APR2013-001, Novo Nordisk A/S. 2. Heller et. al. Lancet 2012; 379:1489-97. 3. Mathieu et.al. J Clin Endocrinol Metab 2013;98(3):
1154-62 



♦  For insulin-naïve T2DM patients, the total daily dose was 10% lower with IDeg than 
IGlar (p=0.0004)1 

1. Data on file, DOF-MA-IDeg-24APR2013-001, Novo Nordisk A/S. 2. Zinman et al. Diabetes Care. 2012; 35(12):2464-71 (+ supplementary online data).  
3. Gough et.al., Diabetes Care 2013; May 28. [Epub ahead of print]. 4. Onishi et.al. Journal of Diabetes Investigation 2013; DOI: 10.1111/jdi.12102 [Epub ahead of 
print]  
(+ supplementary online information). 
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BIL : A Novel Basal Insulin - LY2605541 

•  PEGylated	  insulin	  lispro	  with	  a	  large	  molecular	  profile	  

•  PEG	  “tail”	  alters	  insulin	  PK	  by	  reducing	  both	  absorp0on	  and	  clearance	  	  with	  dis
0nc0ve,	  advantageous	  pharmacologic	  characteris0cs	  

–  Slow	  absorp0on	  from	  the	  injec0on	  site	  

–  Slow	  elimina0on	  from	  the	  body	  

–  Long	  dura0on	  of	  ac0on	  
– More	  physiologic	  balance	  of	  hepa0c/peripheral	  ac0vity	  (poten0al	  benefits	  of	  redu
ced	  “insuliniza0on”	  of	  the	  periphery,	  and	  minimal	  or	  no	  weight	  impact)	  



Sinha et al. Diabetes Obes Metab 2014;16(4):344-50. 

PK and GD of BIL in Patients with T2DM:  
Mean LOESS-fitted Glucose Infusion Rate 
Profiles of BIL 
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Mean A1C Throughout 16-week 
Crossover Study 

Mean Change from Baseline in 
A1C Over 8 Weeks1 

T1D Phase 2 LY2605541 vs. GL: Change in A1C 

1.  Rosenstock et al. Diabetes 2012;61(Suppl 1):A212-A344. Abstract# 1026-
P. 

Treatment	  
Period	  2	  

Treatment	  
Period	  1	  

Rosenstock et al.  Diabetes Care. 2013 Mar;36(3):522-8. doi: 10.2337/dc12-0067. Epub 2012 Nov 27 



Mean Weight Throughout  
16-week Crossover Study 

LS Mean Change in Weight 
Over 8 Weeks1 

T1D Phase 2 LY2605541 vs. GL: Change in 
Weight 

1.  Rosenstock et al. Diabetes 2012;61(Suppl 1):A212-A344. Abstract# 1026-P. 

p<.001 

Treatment	  
Period	  2	  

Treatment	  
Period	  1	  

Rosenstock et al.  Diabetes Care. 2013 Mar;36(3):522-8. doi: 10.2337/dc12-0067. Epub 2012 Nov 27 



T1D Phase 2 LY2605541 vs. GL: Rates of 
Total and Nocturnal Hypoglycemia 

Δ	  =	  +12%;	  p	  =	  .037	  

Δ	  =	  -‐25%;	  p	  =	  .012	  

♦  Severe hypoglycemia incidence similar between groups (6 events with LY2605541  
[5 patients] and 6 events with glargine [3 patients]) 

Rosenstock et al.  Diabetes Care. 2013 Mar;36(3):522-8. doi: 10.2337/dc12-0067. Epub 2012 Nov 27 

Total	   Nocturnal	  







Investigational new insulin glargine Gla-300 
(300 U/mL) 
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Gla-300 is a new long-acting basal insulin with a more 
even and prolonged PK/PD profile vs Gla-100®   

Gla-300 Gla-100 

Reduc0on	  of	  volume	  by	  2/3 �

Reduc0on	  of	  depot	  surface	  by	  1/2 �

Gla-300 

Same	  amount	  of	  units�

3 

0 

2 

1 

Gla-‐100	  

0 6 30 36 

Insulin concentration, µU/mL 

24 18 12 

Gla-‐300	  

Gla-‐100	  

0 6 30 36 

Glucose infusion rate (GIR), mg/kg/min 

24 18 12 

Gla-‐300	  

160 

100 

140 

120 

Gla-‐100	  

0 6 30 36 
Time, h 

Blood glucose, mg/dL 

24 18 12 

Gla-‐300	  

More	  even	  	  and	  prolonged	  PK/PD	  
profile�

Gla-100 

25 

15 

5 

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] 



         
      

 
 
 
 
 
 
 
 
 
 
 

EDITION 1 
N=807 

BB 
Prior basal + mealtime 
insulin & prior basal insulin 
dosage ≥42 U/day 

EDITION program in T2DM 
 
 
Testing Gla-300 vs Gla-100 across the spectrum of treatment 
 

EDITION 2 
N=811 

BOT 
Prior basal insulin (≥42 U/day) + 
oral therapies 
 

EDITION JP 2 
N=241  

BOT 
Prior basal insulin + oral 
therapies; Japanese patients 
 

EDITION 3 
N=878 

BOT 
Prior oral therapies alone 
(insulin naïve) 

Oral	  agents	  only	   Basal	  and	  meal0me	  insulin	  

Riddle MC et al. Diabetes Care. 2014;37:2755-62; Yki-Järvinen H et al. Diabetes Care. 2014 Sep 5. pii: DC_140990 [Epub ahead of print]; Bolli GB et al. Poster presentation at  
EASD 2014; Abstract 947; Terauchi Y et al. Poster presentation at EASD 2014; Abstract 976 



Pooled Analysis of EDITION Program T2DM 
Studies: EDITION 1, 2 & 3 

Ritzel	  R	  et	  al.	  Poster	  presenta0on	  at	  EASD	  2014;	  Abstract	  963	  Available	  at:	  h]p://www.easdvirtualmee0ng.org/resources/18908	  Accessed	  September	  2014	  
	  



Similar reductions in HbA1C and FPG 
 
 

EDITION 1-2-3 T2DM Pooled Analysis  

Ritzel	  R	  et	  al.	  Poster	  presenta0on	  at	  EASD	  2014;	  Abstract	  963	  Available	  at:	  h]p://www.easdvirtualmee0ng.org/resources/18908	  Accessed	  September	  2014	  
	  	  

 
• At Month 6, FPG decreased similarly in both groups 

•  LS mean (SE) change was  −2.0 (0.1) mmol/L with Gla-300 and −2.3 (0.1) mmol/L with Gla-100 

•  LS mean difference 0.2 (0.1) mmol/L 

LS mean difference at Month 6:  
0.00  (95% CI –0.08 to 0.07) % 

Gla-300 
Gla-100 

Mean (SE) HbA1C, % HbA1C, mmol/mol 

Baseline Week 12 Month 6 

Ritzel	  R	  et	  al.	  Poster	  presenta0on	  at	  EASD	  2014;	  Abstract	  963	  Available	  at:	  h]p://www.easdvirtualmee0ng.org/resources/	  
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-‐14%	  

EDITION 1-2-3 T2DM Pooled Analysis  

Maintenance	  	   Maintenance	  	  

Generally lower confirmed and/or severe hypoglycemia with Gla- 300 
vs Gla-100  at any time (24 h) and at night 

Rela0ve	  risk	  (95%	  CI)	  

Gla-100 
Gla-300  

At any time (24 h) Nocturnal (00:00–05:59 h) 
Participants with ≥1 confirmed (≤70 mg/dL [3.9 mmol/L]) and/or severe hypoglycemia, % 

Participants with ≥1 confirmed (<54 mg/dL [3.0 mmol/L]) and/or severe hypoglycemia, % 

Ritzel	  R	  et	  al.	  Poster	  presenta0on	  at	  EASD	  2014;	  Abstract	  963	  Available	  at:	  h]p://www.easdvirtualmee0ng.org/resources/18908	  Accessed	  September	  2014	  
	  



Small but significant difference in weight gain with  
Gla-300 vs Gla-100 

Mean	  (SE)	  weight	  change	  from	  baseline,	  kg	  

EDITION 1-2-3 T2DM Pooled Analysis  

LS mean difference at Month 6:  
–0.28 (95% CI –0.55 to –0.01) kg 

P=0.039 
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Gla-‐300	  
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LOV 

Ritzel	  R	  et	  al.	  Poster	  presenta0on	  at	  EASD	  2014;	  Abstract	  963	  Available	  at:	  h]p://www.easdvirtualmee0ng.org/resources/18908	  Accessed	  September	  2014	  





Insuline	  Biosimilari	  	  	  	  (non	  generiche)	  
	  
	  

Per	  i	  biosimilari	  viene	  richiesto	  che	  la	  sequenza	  aminoacidica	  
sia	  iden0ca	  e	  la	  	  farmacodinamica	  simile	  
	  
La	  somiglianza	  non	  garan0sce	  iden0tà:	  durata	  di	  azione	  ed	  	  
an,genicità	  possono	  essere	  diversi	  
	  



Punti di differenza 
•    le cellule della manifattura   
•    le tecniche di estrazione dal bioreattore   
•    la tecnica di purificazione   
•    la processazione post-fermentativa   

In conseguenza possono variare: 
• Composizione	  	  	  
• Acvità	  biologica	  	  	  
• Stabilità	  di	  conservazione	  	  	  
• Proprietà	  di	  assorbimento	  	  	  
• 	  An0genicità	  (differenze	  di	  purezza)	  
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BIV-LY3016 is a “new insulin glargine product.” 
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Extension	  

Phase 1 Studies 
• PK/PD intra-subject variability in T1DM 
• Pilot PK/PD relative bioavailability study, 
in healthy subjects (n=12 completers; 24 
clamps) 
• PK/PD bioequivalence in HVs 

    
Phase 3 Studies 
• Efficacy non-inferiority and safety, open 
label in adult T1DM 432 – 550 and T2 
(insulin-naïve and existing basal ( 606 – 
792 patients) 



LY2963016  VS GLARGINE 



LY2963016  VS GLARGINE 


