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Strategia terapeutica intensiva e approccio insulinico 

INSULINA 

























Quando	iniziare	la	terapia	
insulinica?	

Pazienti di nuova diagnosi o già  
in trattamento che, alla dose 
massimale di ipoglicemizzanti 

orali, non raggiungono 
rapidamente (sei mesi)  

gli obiettivi  

Subito se: 

 
 
 •  Glicemia a digiuno > 250 mg/dl 

•  Glicemia post-prandiale 
frequentemente > 300 mg/dl 

•  HbA1c > 10% 
•  Chetonuria 
•  Diabete sintomatico (perdita di 

peso, poliuria, polidipsia) 
•  Gravidanza 
•  Patologie acute che richiedono  

ospedalizzazione 
•  Precedente cardiopatia ischemica 











SAEU.DIA.15.04.0047 Not for promotional use 

•  >70% physicians titrate 
less aggressively due to 
hypoglycemia concern2 

•  25–~75% patients modify 
insulin dose following an 
hypoglycemic event4-6 

Remaining unmet needs and challenges with 
basal insulin therapy  

There is still a compromise between risk of hypoglycemia  
and target glycemic control1,2 

Patients compromise between fear of hypoglycemia and glycemic 
control, which may lead to poor patient adherence3-6 

HbA1c, glycated hemoglobin A1C 
1. Ahrén B. Vasc Health Risk Man. 2013;9:155-63;  2. Peyrot M et al. Diabetes Med. 2012;29:682–89; 
3. Brod M et al. Curr Med Res Opin. 2012;28:1947-58; 4. Fidler C et al. J Med Econ. 2011;14:646–55; 
5. Leiter LA et al. Can J Diabetes. 2005;29:186-92; 6. Brod M et al. Value Health. 2011;14:665-71;   
7. Baser O et al. Clinicoecon Outcomes Res. 2013;5:497-505; 8. Larkin ME et al. Diabet Med. 2010;27:451-8; 
9. Casagrande S et al. Diabetes Care. 2013;36:2271-9; 10. Zoungas S et al. Diabetologia. 2012;55:636-43  

Less than 50% of 
insulin-treated 
patients are at 
their glycemic 

target7-9 

Above HbA1C level of 7%,  
38% more macrovascular 

complications and  
40% more microvascular 

complications per 1% 
HbA1C increase10 





-  LY2963016 (Insulin Glargine Biosimilar) 
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Insulin degludec	structure 

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

I Jonassen et al. Diabetologia 2010;53(Suppl.1):S388 972-P 













Insulin	Degludec	Has	a	Two-fold	Longer	Half-
life	than	Insulin	Glargine	

Heise T, Diabetes July 2011; vol 60 (Supplement 1): 37-LB 





Day-to-day	variability	in	glucose-lowering	effect	over24	

hours	at	steady	state		

Heise T, Diabetes July 2011; vol 60 (Supplement 1): 960-P 
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Becker RHA et al. Diabetes Care. 2014 Aug 22. pii: DC_140006. [Epub ahead of print] 

LLOQ 

Clamp level 

Clamp level +18 mg/dL (1 mmol/L) 

•  Double-blind, crossover euglycemic clamp study of Gla-300 vs Gla-100 in 30 patients with T1DM 
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Similar reductions in HbA1c vs Gla-100 in all T2DM 
trials 

Ritzel R et al. Diabetes Obes Metab. 2015 Apr 30. doi: 10.1111/dom.12485 [Epub ahead of print]; Riddle MC et al. Diabetes Care. 2014;37:2755-62;  
Yki-Järvinen H et al. Diabetes Care. 2014;37:3235-43; Bolli GB et al. Diabetes Obes Metab. 2015;17:386-94; Toujeo SmPC.  
Available at: http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/000309/WC500047935.pdf. Accessed June 2015 

EDITION 1-2-3 T2DM Pooled Analysis  

Difference: 0.00%  
95% CI –0.11 to 0.11% 

EDITION 1 

Difference: –0.01%  
95% CI –0.14 to 0.12% 

EDITION 2 

Difference: 0.04%  
95% CI –0.09 to 0.17% 

EDITION 3 

41 Modified intention-to-treat (mITT) population;  LS, least squares 

Individual EDITION study data: 

Improvement in HbA1c was not affected by gender, age, diabetes duration (<10 years and ≥10 years), HbA1c 
value at baseline (<8% or ≥8%) or baseline BMI 

LS mean difference at 
Month 6: 0.00%  

95% CI –0.08 to 0.07% 

Gla-300  n=1247 
Gla-100  n=1249 

Mean (SE) HbA1c, % Mean (SE) HbA1c, mmol/mol 

Baseline Week 12 Month 6 
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At any time (24 h) 
Confirmed (≤70 mg/dL [3.9 mmol/L]) or severe 

Documented symptomatic ≤70 mg/dL (3.9 mmol/L)  

Severe 

0.3 3.0 0.1 1 10.0 

Percentage of participants with ≥1 hypoglycemic event 
Gla-300 

% 
Gla-100 

% 
Relative risk 

 (95% Cl) 

65.5 72.0 0.91 (0.87-0.96) 

49.6 56.4 0.88 (0.82-0.94) 

2.3 2.6 0.85 (0.52-1.39) 

Riddle MC et al. Diabetes Care. 2014;37:2755-62; Yki-Järvinen H et al. Diabetes Care. 2014;37:3235-43;  
Bolli GB et al. Diabetes Obes Metab. 2015;17:386-94;  Ritzel R et al. Diabetes Obes Metab. 2015 Apr 30. doi: 10.1111/dom.12485 [Epub ahead of print] 

Safety population 

Consistent results across the program 
Relative risk (95% CI) for confirmed (≤70 mg/dL) or severe hypoglycemia at any time 

(24 h) from baseline to Month 6 

0.93 (0.88 to 0.99) 

0.90 (0.83 to 0.98) 

0.88 (0.77 to 1.01) EDITION 3 

EDITION 1 

Favors Gla-100     Favors Gla-300     

EDITION 2 

Gla-300: Reductions in confirmed or severe hypoglycemia and 
documented symptomatic hypoglycemia at any time (24 h) in T2DM 

EDITION 1-2-3 T2DM Pooled Analysis from Baseline to Month 
6  
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Gla-300 reduced hypoglycemia even during the titration phase   
Incidence/annualized rates of confirmed (≤70 mg/dL [3.9 mmol/L]) or severe hypoglycemia 

Adapted from Ritzel R et al. Diabetes Obes Metab. 2015 Apr 30. doi: 10.1111/dom.12485 [Epub ahead of print] 
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From baseline to Week 8 
Annualized rate  

-23% (0.68 to 0.89) 
Incidence 

-17% (0.77 to 0.89) 

From baseline to Week 8 
Annualized rate 

-42% (0.47 to 0.73) 
Incidence  

-31% (0.58 to 0.81) 

Annualized rates % of participants Annualized rates % of participants 

Rate  
ratio 

95% CI Relative  
risk 

95% CI Gla-300 Favors Gla-100 Gla-300 Favors Gla-100 
 

BL to W8 0.77 0.68 to 0.89 0.83 0.77 to 0.89 

W9 to M6 0.91 0.80 to 1.03 0.92 0.86 to 0.98 

BL to M6 0.86 0.77 to 0.97 0.91 0.87 to 0.96 

0.3 3 0.3 3 Rate ratio Relative ratio 

BL to W8 0.58 0.47 to 0.73 0.69 0.58 to 0.81 

W9 to M6 0.75 0.60 to 0.94 0.80 0.71 to 0.91 

BL to M6 0.69 0.57 to 0.84 0.75 0.68 to 0.83 

0.3 3 0.3 3 Rate ratio Relative ratio 

BL, baseline; M6, Month 6; W8, Week 8; W9, Week 9 
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Gla-300: Reduction of confirmed or severe hypoglycemia 
beyond the predefined nocturnal period (00:00-05:59) 

Adapted from Ritzel R et al. Diabetes Obes Metab. 2015 Apr 30. doi: 10.1111/dom.12485 [Epub ahead of print] 
Safety population 

EDITION 1-2-3 T2DM Pooled Analysis  

Gla-100 

Gla-300  Rate of confirmed (≤70 mg/dL [≤3.9 mmol/L]) or severe  events per participant-year 

Clock time, hours 

Nocturnal 
hypoglycemia  
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Mean basal daily insulin 
dose, U/kg 

EDITION 1 EDITION 2 EDITION 3 EDITION 4 

Gla-300  Gla-100 Gla-300  Gla-100 Gla-300  Gla-100 Gla-300  Gla-100 

At baseline 0.67 0.67  0.64 0.66 0.19 0.19 0.32 0.32 

At Month 6 0.98 0.88  0.93 0.85  0.62 0.53  0.47 0.40 
Relative difference  
for Gla-300  
vs Gla-100, % 

+11.55 +10.44 +16.58 +15.98 

Basal insulin dose at Month 6 in the overall  
EDITION program  

•  The higher final dose with Gla-300 compared to Gla-100 is consistent with the lower 24-h 
exposure of Gla-300 vs Gla-100 observed under steady-state conditions in PK and PD 
studies 
−  This observation suggests a somewhat lower bioavailability of Gla-300 due to increased residence 

time in the subcutaneous depot, resulting in additional exposure to tissue peptidases 
•  This did not impact body weight as similar or less weight gain was observed with Gla-300 vs 

Gla-100 
•  Similarly, the higher Gla-300 dose was not associated with increased risk of adverse events 

(e.g. hypoglycemia) vs Gla-100 

Data on file, E19_Insulin dose_Absolute and Relative differences_M12_2014-09-03.doc, pg 6, 12, 14, 22; Becker RH et al. Diabetes Care.  
2015;38:637-43; Yki-Järvinen H et al. Diabetes Care. 2014;37:3235-43; Riddle MC et al. Diabetes Care. 2014;37:2755-62; Bolli GB et al.  
Diabetes Obes Metab. 2015;17:386-94; Home PD et al. Diabetes Care. 2015 Jun 17. pii: dc150249. [Epub ahead of print] 
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Safety profile overview of Gla-300 at Month 6 in 
the EDITION program 

Data on file, EDITION 1 CSR, pg 125; EDITION 2 CSR, pg 124; EDITION 3 CSR pg 139; 
Home PD et al. Diabetes Care. 2015 Jun 17. pii: dc150249. [Epub ahead of print] 
 

Similar safety profiel 
M1 metabolite 

Proportion of  
patients, % 

 

T2DM T1DM 

EDITION 1 
BB 

EDITION 2 
BOT switch 

EDITION 3 
BOT start EDITION 4 

Gla-300 Gla-100 Gla-300 Gla-100 Gla-300 Gla-100 Gla-300 Gla-100 

TEAEs 56.4 54.2 58.8 50.7 56.8 55.9 60.9 58.2 

Serious TEAEs 6.4 5.2 3.7 3.7 5.5 5.9 6.2 8.0 

TEAEs  
leading to  
discontinuation 

1.5 1.7 1.5 1.0 1.1 1.1 1.1 1.1 

TEAEs, treatment-emergent adverse events 
 Safety population 

•  The safety profiles of Gla-300 and Gla-100 at Month 6 were similar 



Generic vs. Biosimilar: Manufacturing 
Differences 

1.  Sekhon BS and Saluja V. Biosimilars 2011;1:1-11 
2.  Mellstedt H et al. Ann Oncol 2008;19:411-9  



Regulatory Summary: Requirements for 
Biosimilarity1,2 

aEfficacy/safety trial needed unless biosimilarity convincingly demonstrated by nonclinical, 
pharmacology, and immunogenicity studies 

1.  http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM291128.pdf 
2.  http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2013/06/WC500144124.pdf 

Head-to-head clinical trial(s) to detect relevant 
differences in efficacy or drug-related safetya ! 
No clinically meaningful differences in immunogenicity  ! 

Similarity demonstrated in clinical trials designed to 
assess PK and PD against standard acceptance limits ! 

Similarity demonstrated in preclinical in vitro and  
in vivo PD and toxicology studies ! 

PD=Pharmacodynamic; PK=Pharmacokinetic 



Typical Production Process of Insulin 

Crommelin DJA et al. Pharmaceutical Biotechnology: Fundamentals and Applications, 3rd Edition, 2008 



•  Identical amino acid sequence and the 
same pharmaceutical form and strength 
as Lantus® insulin glargine (IGlar) 

•  Highly similar to IGlar based on 
principles of biosimilarity  

•  Comprehensive development program 
to demonstrate 
similarity at high 
standards 

LY IGlar Development Program 
“The Totality of Evidence”  

PD=pharmacodynamic; PK=pharmacokinetic; 
T1DM=type 1 diabetes mellitus; T2DM=type 2 diabetes mellitus 

1. Blevins et al.,  Diabetes Obes Metab. 2015 Aug;17(8):726-33; 2. Rosenstock et al., Diabetes Obes Metab. 2015 Aug;17(8):734-41;   
3. Ilag et al, Diabetes Obes Metab. 2015 Oct 5, [Epub ahead of print]; 4. Linnebjerg et al., Diabetes Care. 2015 Dec;38(12):2226-33  

5. Zhang et al. ADA 2014: 890-P; 6. Heise et al. ADA 2014: 891-P 

Phase 3 
studies1–3 

ELEMENT 1 
T1DM 

 

ELEMENT 2 
T2DM 

Phase 1 studies4–6 

Preclinical studies 
Biochemical and physicochemical characterization 

PK / PD of LY IGlar versus IGlar 





ELEMENT 1: HbA1c Change from Baseline and 
over Time with LY IGlar and IGlar 

 Blevins et al.,  Diabetes Obes Metab. 2015 Aug;17(8):726-33 

Data are least squares mean ± standard error 
*p = 0.03; no significant differences between treatment at any other time point 
CI=confidence interval; HbA1c=glycosylated hemoglobin; LOCF=last observation carried forward 

24 Weeks LOCF 

∆ = 0.108 
95% CI (-0.002, 0.219) 

p=0.055 

∆ = 0.020 
95% CI (-0.099, 0.140) 

p=0.737 

52 Weeks LOCF 
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ELEMENT 1: Total, Nocturnal, and Severe 
Hypoglycemia  

All p values >0.05 
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 Blevins et al.,  Diabetes Obes Metab. 2015 Aug;17(8):726-33 
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ELEMENT 2: Total, Nocturnal, and Severe 
Hypoglycemia 

Rosenstock et al.,  Diabetes Obes Metab. 2015 Aug;17(8):734-41 
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(LOCF) 

IGlar LY IGlar p value

Patients with detectable 
antibodies, n (%)

Overall 24 weeks 90 (34) 80 (30) 0.40

Overall 52 weeks 105 (39) 107 (40) 0.86

By week
LY IGlar (N = 265)
IGlar (N = 267)

Proportion of Patients with Detectable Antibodies: 
ELEMENT 1 

LOCF=last observation carried forward Ilag et a.l, Diabetes Obes Metab. 2015 Oct 5, doi: 10.1111/dom.12584 
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IGlar LY IGlar p value

Patients with detectable 
antibodies, n (%)

Overall 24 weeks 40 (11) 56 (15) 0.10

By week

Proportion of Patients with Detectable Antibodies: 
ELEMENT 2 

LOCF=last observation carried forward Ilag et a.l, Diabetes Obes Metab. 2015 Oct 5, doi: 10.1111/dom.12584 
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