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Natural history of type 2 diabetes
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The modern view

Hyperglycemia of Type 2 diabetes
is secondary to progressive failure of pancreatic B-cell

to secrete insulin in the needed amount

Type 2 diabetes is an endocrine pancreatic disease
 



Endocrine Substitute Therapy
Tyroid Failure

Β-Cell  Failure

GIVE TYROXINE

GIVE INSULIN



Distribuzione per classe di farmaco ipoglicemizzante (%) 
– Annali AMD 2023



Barriers to 
initiating 
insulin 

therapy.

Galdon Sanz-Pastor A. et al., Front Endocrin 2024



The past and present of basal insulin innovation

BID, twice-daily; NPH, neutral protamine Hagedorn; OD, once-daily; OW, once-weekly.

Administration

Half-life

NPH insulin

5–10 hours

OD/BID OW

Once-weekly
Icodec
Efsitora

~1 week

Ultra long-acting 
basal insulin

analogues

~1 day

OD

1st generation 
basal insulin

analogues

~0.5 day

OD/BID





Strategies to Prolong Insulin action

• CREATE A “RESERVOIR” OF INSULIN THAT ENGAGES THE INSULIN RECEPTOR
− Icodec circulates in an albumin-bound pool (reservoir) of insulin that engages with the insulin receptor1,2

− Insulin efsitora is an Fc fusion molecule that can bind to Fc receptors (FcRn) as a recycling mechanism to 
prevent degradation and extend time in circulation (creates a “pool”/reservoir)

• REDUCE IR AFFINITY WHILE SIMULTANEOUSLY MAINTAINING FULL AGONISM 
− The reduced affinity results in decreased receptor-mediated clearance, one of the primary means of insulin 

degradation, thus prolonging the half-life of the insulin4,5

− Once bound to the IR, full receptor agonism and glucose uptake activity are observed1-3

• Fc=Fragment Crystallizable; FcRn=Neonatal Fc Receptor; IR= Insulin Receptor; GLP-1 RA=Glucagon-Like Peptide-1 Receptor Agonist.
• 1. Kjeldsen TB, et al. J Med Chem. 2021;64(13):8942-8950. 2. Nishimura E, et al. BMJ Open Diabetes Res Care. 2021;9(1):e002301. 3. Moyers JS, et al. J Pharmacol Exp Ther. 2022;382(3):346-355. 
• 4 Tokarz VL, et al. J Cell Biol. 2018;217(7):2273-2289. 5. Heise T, et al. Diabetes Obes Metab. 2023;25(4):1080-1090.



Efsitora Mode of Action

Endocrine Reviews, 2024, 45, 379–413 



Icodec Mode of Action

Endocrine Reviews, 2024, 45, 379–413 



Efsitora build-up to efficacious exposure

Endocrine Reviews, 2024, 45, 379–413 



Icodec build-up to efficacious exposure

Endocrine Reviews, 2024, 45, 379–413 



Pharmacokinetic and pharmacodynamic profiles of 
icodec in people with type 2 diabetes. 

Endocrine Reviews, 2024, 45, 379–413 



• CI=Confidence Interval; ETD=Estimated Treatment Difference; HbA1c=Glycated Hemoglobin.

• Wysham C, et al. NEJM. 2024;doi:10.1056/NEJMoa2403953 (Ahead of print).

Change in HbA1c From Baseline to Week 52 with Efsitora
Compared to Degludec-Primary Endpoint

Insulin Naïve T2DM: Efsitora vs Degludec
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Efsitora: 6.87% (Δ= -1.34)
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• Note: Level 1 hypoglycemia= glucose <70 mg/dL and ≥54 mg/dL; Level 2 hypoglycemia=glucose <54 mg/dL;  Level 3 hypoglycemia=severe hypoglycemia (confirmed by the investigator to be an event that required 
assistance for treatment).

• aERR denotes estimated rate ratio, and PYE patient-years of exposure.
• bRate and estimated rate ratio were estimated using a negative binomial model.
• cRate was calculated by the number of episodes divided by total exposure.
• dOccurring between midnight and 6:00 am.
• CI=Confidence Interval; ERR=Estimated Rate Ratio; PYE=Patient-Years of Exposure.
• Wysham C, et al. NEJM. 2024;doi:10.1056/NEJMoa2403953 (Ahead of print).

Degludec (n=462) Efsitora (n=466)
Efsitora vs. 
Degludec 

Participants 
(%) 

Episodes 
(Rate/PYE) 

Participants 
(%)

Episodes 
(Rate/PYE) ERR (95% CI) 

Hypoglycemic episodes (overall) 

Hypoglycemia alert value (level 1)b 249 (53.9) 1485 (3.36) 297 (63.7) 1811 (4.15) 1.24 (0.99 to 1.55) 

Clinically significant (level 2) hypoglycemiab 97 (21.0) 190 (0.43) 130 (27.9) 253 (0.58) 1.34 (0.97 to 1.85) 

Severe (level 3) hypoglycemiac 6 (1.3) 6 (0.01) 0 0 —

Combined clinically significant (level 2) and severe (level 3) hypoglycemiab 102 (22.1) 196 (0.45) 130 (27.9) 253 (0.58) 1.30 (0.94 to 1.78) 

Hypoglycemic episodes (nocturnal)d

Combined clinically significant (level 2) and severe (level 3) hypoglycemiab 23 (5.0) 35 (0.08) 23 (4.9) 32 (0.08) 1.01 (0.53 to 1.89) 

Incidence and Event Rates of Hypoglycemia



• Note: Level 1 hypoglycemia= glucose <70 mg/dL and ≥54 mg/dL; Level 2 hypoglycemia=glucose <54 mg/dL;  Level 3 hypoglycemia=severe hypoglycemia (confirmed by the investigator to be an event that required 
assistance for treatment).

• aERR denotes estimated rate ratio, and PYE patient-years of exposure.
• bRate and estimated rate ratio were estimated using a negative binomial model.
• cRate was calculated by the number of episodes divided by total exposure.
• dOccurring between midnight and 6:00 am.
• CI=Confidence Interval; ERR=Estimated Rate Ratio; PYE=Patient-Years of Exposure.
• Wysham C, et al. NEJM. 2024;doi:10.1056/NEJMoa2403953 (Ahead of print).

Hypoglycemic Episodes from Baseline to Week 52
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• CI=Confidence Interval; ETD=Estimated Treatment Difference; HbA1c=Glycated Hemoglobin.

• Bergenstal RM, et al. Lancet. 2024;doi:https://doi.org/10.1016/S0140-6736(24)01804-X (Ahead of print).

Change in HbA1c From Baseline to Week 26 -Primary Endpoint

T1DM Efsitora vs Degludec

Weeks
ETD % (95% CI)

Efsitora vs. 
degludec

P Value

Week 26 0.056
(-0.075 to 0.187) 0.401

Week 52 0.042
(-0.094 to 0.178) 0.547
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• Note: Level 1 hypoglycemia=glucose <70 mg/dL and ≥54 mg/dL; Level 2 hypoglycemia=glucose <54 mg/dL; Level 3 hypoglycemia=severe hypoglycemia characterized by altered mental or physical status requiring 
assistance from another person for the treatment of hypoglycemia.

• aERR denotes estimated rate ratio, and PYE patient-years of exposure.
• CI=Confidence Interval; ERR=Estimated Rate Ratio; PYE=Patient-Years of Exposure.
• Bergenstal RM, et al. Lancet. 2024;doi:https://doi.org/10.1016/S0140-6736(24)01804-X (Ahead of print).

Degludec (N=349) Efsitora (N=343) Efsitora vs. Degludec 

Participants 
(%) 

Episodes 
(Rate/PYE) 

Participants 
(%)

Episodes 
(Rate/PYE) ERRa (95% CI) P value

Level 1 hypoglycemia
Week 0-26 333 (95) 6586 (39.13) 339 (99) 7474 (46.04) 1.18 (1.05-1.32) 0.0055 

Week 0-52 337 (97) 11122 (33.99) 340 (99) 12299 (39.19) 1.15 (1.03-1.29) 0.016 

Combined clinically significant (level 2) 
or severe (level 3) hypoglycemia 

Week 0-26 289 (83) 2319 (14.06) 293 (85) 2662 (17.19) 1.22 (1.04-1.43) 0.013 

Week 0-52 306 (88) 3740 (11.59) 305 (89) 4175 (14.03) 1.21 (1.04-1.41) 0.016

Severe (level 3) hypoglycemia
Week 0-26 9 (3) 11 (0.06) 28 (8) 35 (0.21) 3.23 (1.42-7.38) 0.0052

Week 0-52 11 (3) 13 (0.04) 35 (10) 44 (0.14) 3.44 (1.64-7.19) 0.0011

• Secondary Endpoint

Hypoglycemic Rates

T1DM Efsitora vs Degludec



1. Philis-Tsimikas A et al. Diabetes Obes Metab. 2022; 25(2): 331-341.

Insulin ICODEC: ONWARDS Studies Program

Icodec + farmaco ipoglicemizzante diverso 
da insulina

IGlar U100 + farmaco ipoglicemizzante 
diverso da insulina

Endpoint primario: variazione dell’HbA1c
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da insulina

Degludec + farmaco ipoglicemizzante 
diverso da insulina

Endpoint primario: variazione dell’HbA1c

ONWARDS 3
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e Icodec con app per guidare 

la somministrazione

Analogo dell’insulina basale con 
somministrazione giornaliera

Endpoint primario: variazione dell’HbA1c
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Icodec + farmaco ipoglicemizzante diverso 
da insulina

Degludec ± farmaco ipoglicemizzante 
diverso da insulina

Endpoint primario: variazione dell’HbA1c
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Icodec + insulina aspart ± farmaco 
ipoglicemizzante diverso da insulina

IGlar U100 + insulina aspart ± farmaco 
ipoglicemizzante diverso da insulina

Endpoint primario: variazione dell’HbA1c
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Icodec + insulina aspart 

Degludec + insulina aspart

Endpoint primario: variazione dell’HbA1c
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CGM, continuous glucose monitoring, monitoraggio glicemico continuo; DMT1, diabete di tipo 1; DMT2, diabete di tipo 2; HbA1c, emoglobina glicata; IGlar, insulina glargine; PRO, patient reported outcome, outcome riportati dai pazienti; RTC, randomised controlled trial, studio ranomizzato e controllato.

CGM

CGMCGMRaccolta di PRO CGMRaccolta di PRO

Raccolta di PRO

DMT2 insulino-naïve, 
n=984, 78 settimane

DMT2 insulino-naïve, 
n=588, 26 settimane

RTC con elementi real-world
DMT2 insulino-naïve, n=1085, 52 settimane

DMT2 switch da insulina basale,
 n=526, 26 settimane

DMT2 in terapia Basal-Bolus, 
n=582, 26 settimane

DMT1 in terapia Basal-Bolus, n=582, 
52 settimane



DMT2 insulino-naïve, 
n=984, 78 settimane

ONWARDS 1



DMT2 insulino-naïve, 
n=984, 78 settimane

ONWARDS 1



DMT2 switch da insulina basale,
 n=526, 26 settimane

ONWARDS 2



DMT2 switch da insulina basale,
 n=526, 26 settimane

ONWARDS 2



ONWARDS 4
DMT2 in terapia Basal-Bolus, 

n=582, 26 settimane



ONWARDS 4
DMT2 in terapia Basal-Bolus, 

n=582, 26 settimane



ONWARDS 6
DMT1 in terapia Basal-Bolus, n=582, 

52 settimane

Lancet 2023, 402:1636-47 



ONWARDS 6
DMT1 in terapia Basal-Bolus, 

n=582, 
52 settimane

Lancet 2023, 402:1636-47 



Terapia insulinica 3.0
LA TERAPIA INSULINICA CON SOMMINISTRAZIONE SETTIMANALE:
• Riduce nei pazienti in sola terapia basale il numero di iniezioni annue 

da 365 a 52, facilitando enormemente l’aderenza
• Ha efficacia almeno pari alla terapia insulinica giornaliera praticata con 

gli analoghi lenti di ultima generazione
• Ha, almeno nei pazienti con DM2, un profilo di sicurezza comparabile a 

quello degli analoghi lenti di ultima generazione, e quindi eccellente
• Si associa ad una maggiore soddisfazione dei pazienti relativamente 

alla loro qualità di vita
• Vanno ponderati con maggiore attenzione vantaggi ed eventuali rischi 

per l’utilizzo nei soggetti con DM1
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