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DISCLOSURES
• La dr./ssa GARRAPA GABRIELLA  dichiara di aver ricevuto negli ultimi due anni compensi o 
finanziamenti dalle seguenti Aziende Farmaceutiche e/o Diagnostiche:
• - …LILLY
• - …SANOFI

• Dichiara altresì il proprio impegno ad astenersi, nell’ambito dell’evento, dal nominare, in 
qualsivoglia modo o forma, aziende farmaceutiche e/o denominazione commerciale e di 
non fare pubblicità di qualsiasi tipo relativamente a specifici prodotti di interesse sanitario
(farmaci, strumenti, dispositivi medico-chirurgici, ecc.).







Il passato, il presente ed il futuro dell’innovazione nella
terapia insulinica basale

• 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
insulin icodec/BIF

~1 week

Ultra long-acting 
basal insulin
analogues

~1 day

OD

1st generation 
basal insulin
analogues

~0.5 day

OD/BID

Insuline basali: l'elogio della… lentezza!



L’insulina ideale





Differente assorbimento e durata d’azione delle insuline
umane vs gli analoghi





Analoghi insulinici 
basali di Seconda 
Generazione

Insulina Descrizione

Degludec Analogo insulinico basale a 
lunga durata d’azione

Glargine U-300 Formulazione 3 volte 
concentrata di glargine U-100



Profili di azione delle
insuline long-acting 



 Gla-300 delivers the same dosage of insulin as Gla-100, 
but in one-third of the volume. This results in reduced 
surface area of injection depot, ultimately resulting in a 
slower and more gradual release of monomers of Gla-
300 as compared with Gla-100. 

 IDeg utilizes a different method of 
protraction 





Insulina Degludec vs Insulina Glargine 100: 
riduzione delle ipoglicemie



Glargine U100, insulin glargine 100 units/mL; NS, not significant; OD, once daily

1. Aye & Atkin. Drug Healthc Patient Saf 2014;6:55–67; 2. Meneghini et al. Expert Rev Endocrinol Metab 2012;7:9–14; 3. Meneghini et al. Diabetes Care 2013;36:858–64

“…In particular, this could include individuals who travel 

regularly ... Shift workers may also greatly benefit from 

the freedom to change their dosing schedule…”1

“Flexibility in the timing of insulin administration can 
benefit patients who find it challenging to always 

inject insulin at the same time each day.”2
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Degludec Flexible vs. glargine U100 
Treatment difference:

non-inferior

NS

Time (weeks)

Degludec Flexible vs. degludec Fixed
Treatment difference: 

NS

Confirmed hypoglycaemia3

Time (weeks)

Degludec Flexible OD
Degludec Fixed OD
Glargine U100 OD

Degludec: la flessibilità

L’emivita dell’insulina degludec è 
di  25,4 ore mentre l’insulina 

glargine U100 ha emivita di 12,1 h
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1.2378740799

1.1481845257

1.3971909453

1.2476301774

1.4267475956

1.2622643238

1.4415259207

1.2720204213

1.1577999104

1.2768984701

1.167415295

1.446452029

1.1722462128

1.1916636886

1.2817765189

1.2013724264

1.4563042458

1.2915326165

1.2110811643

1.4661564625

1.3061667628

1.2159355332

1.4710825709

1.3208009091

1.23049864

1.3305570067

1.235353009

1.3354350555

1.2499161158

1.3403131043

1.2547704847

1.4809347877

1.2741879604

1.4907870044

1.3598252994

1.2985782043

1.3744594457

1.3229684482

1.5006392212

1.3327245458

1.5055653295

1.3842155433

1.3376025946

1.3619928385

1.5104914379

1.3890935921

1.371748936

1.5154175463

1.4037277384

1.5203436547

1.4183618848

1.3815528576

1.4282141015

1.3913567792

1.525269763

1.4331402099

1.5301958714

1.4380663183

1.4109646223

1.5351219798

1.4429924266

1.4256705047

1.5548264133

1.4577707518

1.440376387

1.5696047384

1.4626968601

1.4550822694

1.5991613887

1.4774751852

1.4599842301

1.6090136054

1.487327402

1.4844940341

1.6139397138

1.4971796187

1.4942979556

1.6188658222

1.5021057271

1.4991999164

1.6237919305

1.5119579439

1.509003838

1.6336441473

1.5384156027

1.5316623774

1.6385702556

1.5513668109

1.5581200362

1.643496364

1.566145136

1.5679722529

1.6533973541

1.5710712444

1.5876766864

1.6632983442

1.5975289032

1.6781498294

1.6025794082

1.6832518702

1.6296064353

1.6938901681

1.6081082814

1.652333708

1.7229599355

1.6533060215

1.7212992252

1.7505461424

1.6996636374



conf_hypo_mean_cum_3668

		trl_id		week		IDeg_OD		IDeg_OD_FF		IGlar_OD

		NN1250-3668		0		0		0		0

		NN1250-3668		0.1428571429		0.0044247788				0.0131004367

		NN1250-3668		0.2857142857		0.017699115		0.0043668122		0.0174672489

		NN1250-3668		0.4285714286		0.0354768928		0.0087336245

		NN1250-3668		0.5714285714		0.0488102262		0.0131004367		0.0218532138

		NN1250-3668		0.7142857143		0.057699115

		NN1250-3668		0.8571428571		0.0621435595		0.0218340611		0.0351275501

		NN1250-3668		1		0.0843657817		0.030605991		0.0484018864

		NN1250-3668		1.1428571429				0.0393779208		0.0572514439

		NN1250-3668		1.2857142857		0.0978186965		0.0437638857		0.0616762227

		NN1250-3668		1.4285714286		0.1112716113				0.0661010014

		NN1250-3668		1.5714285714		0.1157559162		0.0481498506		0.0705257802

		NN1250-3668		1.7142857143		0.133693136				0.0749702246

		NN1250-3668		1.8571428571		0.1381774409		0.0525746294		0.0838591135

		NN1250-3668		2				0.0614241869		0.1017162564

		NN1250-3668		2.1428571429		0.1427023278				0.1061805421

		NN1250-3668		2.2857142857		0.1472477823

		NN1250-3668		2.4285714286		0.1517932369				0.1106448278

		NN1250-3668		2.5714285714		0.1700580771				0.1196538368

		NN1250-3668		2.7142857143		0.1883229172		0.0658884726

		NN1250-3668		2.8571428571		0.2020843851		0.0703527583		0.1286628458

		NN1250-3668		3				0.074817044		0.1377126196

		NN1250-3668		3.1428571429		0.211300975

		NN1250-3668		3.2857142857		0.2159092699		0.0792813297		0.1422580741

		NN1250-3668		3.4285714286		0.2344277884		0.0926741869

		NN1250-3668		3.5714285714						0.1513489832

		NN1250-3668		3.7142857143		0.243730114		0.0971384726		0.1741800334

		NN1250-3668		3.8571428571		0.2624217028		0.1016027583		0.1924448736

		NN1250-3668		4		0.2717674972				0.1970110837

		NN1250-3668		4.1428571429		0.2857861888		0.1194599012		0.2061435038

		NN1250-3668		4.2857142857		0.2998048804		0.1239241869		0.2152759239

		NN1250-3668		4.4285714286		0.3091506748		0.1373771017		0.2244925137

		NN1250-3668		4.5714285714		0.3138676559		0.1463457116		0.2291008087

		NN1250-3668		4.7142857143		0.3374525616		0.1598592251

		NN1250-3668		4.8571428571		0.3657544484		0.1688682341

		NN1250-3668		5		0.3751884106				0.2337304383

		NN1250-3668		5.1428571429		0.3940563351

		NN1250-3668		5.2857142857		0.3987733163		0.1778772431		0.2383816011

		NN1250-3668		5.4285714286						0.2476839267

		NN1250-3668		5.5714285714		0.4082072785		0.1869270168		0.2523350894

		NN1250-3668		5.7142857143		0.422425288		0.1914519037		0.2662885778

		NN1250-3668		5.8571428571		0.441382634		0.2050265644		0.2709397406

		NN1250-3668		6		0.4556006435		0.218601225		0.2755909034

		NN1250-3668		6.1428571429		0.46033998		0.2367007725		0.2849366978

		NN1250-3668		6.2857142857		0.4650793165		0.2412256594

		NN1250-3668		6.4285714286		0.4698186529		0.2503165685		0.289609595

		NN1250-3668		6.5714285714				0.2594074776		0.2942824922

		NN1250-3668		6.7142857143		0.4840366624		0.2776723177		0.3036282866

		NN1250-3668		6.8571428571		0.4887759989		0.2822385278		0.3269927726

		NN1250-3668		7		0.5029940084		0.3096357881		0.3410114641

		NN1250-3668		7.1428571429		0.5077333449				0.3504011355

		NN1250-3668		7.2857142857				0.3188101		0.3644856426

		NN1250-3668		7.4285714286						0.3691804782

		NN1250-3668		7.5714285714		0.5124726814		0.3326349848		0.3738753139

		NN1250-3668		7.7142857143		0.5266906909		0.341894244		0.3973494923

		NN1250-3668		7.8571428571		0.5456480368				0.4208236707

		NN1250-3668		8		0.5503873733		0.3511535033		0.4442978491

		NN1250-3668		8.1428571429		0.5646053828		0.3650423922

		NN1250-3668		8.2857142857		0.5693447193				0.4489926848

		NN1250-3668		8.4285714286		0.5835627288		0.369693555		0.4536875205

		NN1250-3668		8.5714285714				0.3790393494		0.4677720275

		NN1250-3668		8.7142857143		0.6026103478		0.393058041		0.4724668632

		NN1250-3668		8.8571428571		0.6264198716		0.4024038354		0.4959410416

		NN1250-3668		9		0.6359436812		0.4070767325		0.51941522

		NN1250-3668		9.1428571429		0.6454674907		0.4117496297		0.5241322011

		NN1250-3668		9.2857142857		0.6502293954				0.5382831445

		NN1250-3668		9.4285714286		0.6549913002				0.5524340879

		NN1250-3668		9.5714285714		0.6692770145		0.4164225269		0.5571510691

		NN1250-3668		9.7142857143		0.6740389193		0.4304412185

		NN1250-3668		9.8571428571		0.6835627288		0.4351141157		0.5807359747

		NN1250-3668		10		0.6883246335		0.4445037871		0.5854529559

		NN1250-3668		10.1428571429		0.6978484431		0.4538934584

		NN1250-3668		10.2857142857		0.7073722526				0.6043208804

		NN1250-3668		10.4285714286				0.4586104396		0.6090602169

		NN1250-3668		10.5714285714		0.7265110086		0.4633274207

		NN1250-3668		10.7142857143		0.7360803866		0.472761383		0.6137995534

		NN1250-3668		10.8571428571		0.7408650756		0.4821953452		0.6280175629

		NN1250-3668		11		0.7552191425		0.5057802509		0.6422355723

		NN1250-3668		11.1428571429				0.5152142132

		NN1250-3668		11.2857142857				0.5246481754

		NN1250-3668		11.4285714286				0.5387991188		0.6564535818

		NN1250-3668		11.5714285714		0.7600038315		0.5529500622		0.6611929183

		NN1250-3668		11.7142857143		0.7791425875		0.581251949		0.6991076103

		NN1250-3668		11.8571428571		0.8030660325		0.6001198735		0.7228042927

		NN1250-3668		12		0.8269894775		0.6189877981		0.7370223022

		NN1250-3668		12.1428571429		0.8365588555		0.6425727037		0.7417616387

		NN1250-3668		12.2857142857		0.860597317		0.6472896849		0.7512403117

		NN1250-3668		12.4285714286		0.8654050093		0.6567236471		0.7559796482

		NN1250-3668		12.5714285714		0.8750203939		0.6661576094		0.7654583212

		NN1250-3668		12.7142857143		0.8894434708		0.6897425151		0.7844156671

		NN1250-3668		12.8571428571		0.9086742401		0.6944594962		0.7891550036

		NN1250-3668		13		0.9134819324		0.6991764773		0.7986336766

		NN1250-3668		13.1428571429				0.7038934584		0.8033730131

		NN1250-3668		13.2857142857		0.923097317		0.7133274207		0.8081123496

		NN1250-3668		13.4285714286				0.722761383		0.8128516861

		NN1250-3668		13.5714285714		0.9279282349		0.7369123264		0.8175910226

		NN1250-3668		13.7142857143				0.7511303359		0.8365483685

		NN1250-3668		13.8571428571		0.9424913417		0.7700876818		0.8555057145

		NN1250-3668		14				0.7748270183

		NN1250-3668		14.1428571429		0.9570544485		0.7843056913		0.8744630605

		NN1250-3668		14.2857142857		0.9667631863				0.879202397

		NN1250-3668		14.4285714286						0.8839417335

		NN1250-3668		14.5714285714						0.8934204065

		NN1250-3668		14.7142857143		0.9764719242		0.7985237008		0.9123777524

		NN1250-3668		14.8571428571		1.0007437689		0.8127417103		0.9218564254

		NN1250-3668		15		1.0104525067				0.9360744349

		NN1250-3668		15.1428571429		1.0201612446		0.8222203832		0.9408137714

		NN1250-3668		15.2857142857		1.0250156135		0.8269597197		0.9502924444

		NN1250-3668		15.4285714286		1.0298699824

		NN1250-3668		15.5714285714		1.0395787203		0.8316990562		0.9645104539

		NN1250-3668		15.7142857143		1.0541418271		0.8601350752		0.9787284633

		NN1250-3668		15.8571428571		1.0687049339		0.883944599		1.0024251458

		NN1250-3668		16		1.0929767786		0.902992218		1.0214727648

		NN1250-3668		16.1428571429		1.1124889737		0.9126076027		1.0406115208

		NN1250-3668		16.2857142857		1.1466353151		0.9318383719

		NN1250-3668		16.4285714286		1.1515133639		0.9414537565		1.0549655878

		NN1250-3668		16.5714285714				0.9510691411

		NN1250-3668		16.7142857143		1.1711212071		0.9702999104

		NN1250-3668		16.8571428571		1.1760231678		0.9847229873		1.0693196548

		NN1250-3668		17		1.1907290502		0.9943383719		1.0932430998

		NN1250-3668		17.1428571429		1.195631011		1.0087614488		1.0980277888

		NN1250-3668		17.2857142857		1.2054349326		1.0135691411		1.1028124778

		NN1250-3668		17.4285714286		1.2250427757		1.0183768334		1.1075971668

		NN1250-3668		17.5714285714		1.239748658		1.0231845257		1.1171665447

		NN1250-3668		17.7142857143		1.2544545404		1.0376076027		1.1267359227

		NN1250-3668		17.8571428571		1.2691604228		1.042415295		1.1410899897

		NN1250-3668		18		1.2740623835		1.0712614488		1.1506593677

		NN1250-3668		18.1428571429		1.2789643443		1.0760691411

		NN1250-3668		18.2857142857						1.1603212035

		NN1250-3668		18.4285714286		1.2838904527				1.1651521213

		NN1250-3668		18.5714285714		1.2937426694				1.1748139571

		NN1250-3668		18.7142857143		1.3085209946		1.090492218		1.1893067107

		NN1250-3668		18.8571428571		1.3430037532		1.1001076027		1.1941610796

		NN1250-3668		19		1.3577820783		1.1097229873		1.2087241864

		NN1250-3668		19.1428571429		1.3873387286		1.1145306796		1.2135785554

		NN1250-3668		19.4285714286				1.1193383719		1.2281416622

		NN1250-3668		19.5714285714		1.3922648369		1.1241460642		1.2329960311

		NN1250-3668		19.7142857143				1.1385691411		1.2378740799

		NN1250-3668		19.8571428571		1.3971909453		1.1481845257		1.2476301774

		NN1250-3668		20		1.4267475956				1.2622643238

		NN1250-3668		20.1428571429		1.4415259207				1.2720204213

		NN1250-3668		20.2857142857				1.1577999104		1.2768984701

		NN1250-3668		20.4285714286		1.446452029		1.167415295

		NN1250-3668		20.5714285714				1.1722462128

		NN1250-3668		20.7142857143				1.1916636886		1.2817765189

		NN1250-3668		20.8571428571		1.4563042458		1.2013724264		1.2915326165

		NN1250-3668		21		1.4661564625		1.2110811643		1.3061667628

		NN1250-3668		21.1428571429		1.4710825709		1.2159355332		1.3208009091

		NN1250-3668		21.2857142857				1.23049864		1.3305570067

		NN1250-3668		21.4285714286				1.235353009		1.3354350555

		NN1250-3668		21.5714285714				1.2499161158		1.3403131043

		NN1250-3668		21.7142857143		1.4809347877		1.2547704847

		NN1250-3668		21.8571428571		1.4907870044		1.2741879604		1.3598252994

		NN1250-3668		22				1.2985782043		1.3744594457

		NN1250-3668		22.1428571429		1.5006392212		1.3229684482

		NN1250-3668		22.2857142857		1.5055653295		1.3327245458		1.3842155433

		NN1250-3668		22.4285714286				1.3376025946

		NN1250-3668		22.5714285714		1.5104914379		1.3619928385		1.3890935921

		NN1250-3668		22.7142857143		1.5154175463		1.371748936		1.4037277384

		NN1250-3668		22.8571428571		1.5203436547				1.4183618848

		NN1250-3668		23				1.3815528576		1.4282141015

		NN1250-3668		23.1428571429		1.525269763		1.3913567792		1.4331402099

		NN1250-3668		23.2857142857		1.5301958714				1.4380663183

		NN1250-3668		23.4285714286		1.5351219798		1.4109646223		1.4429924266

		NN1250-3668		23.5714285714		1.5548264133		1.4256705047		1.4577707518

		NN1250-3668		23.7142857143		1.5696047384		1.440376387		1.4626968601

		NN1250-3668		23.8571428571		1.5991613887		1.4550822694		1.4774751852

		NN1250-3668		24		1.6090136054		1.4599842301		1.487327402

		NN1250-3668		24.1428571429		1.6139397138		1.4844940341		1.4971796187

		NN1250-3668		24.2857142857		1.6188658222		1.4942979556		1.5021057271

		NN1250-3668		24.4285714286		1.6237919305		1.4991999164		1.5119579439

		NN1250-3668		24.5714285714		1.6336441473		1.509003838

		NN1250-3668		24.7142857143				1.5384156027		1.5316623774

		NN1250-3668		24.8571428571		1.6385702556				1.5513668109

		NN1250-3668		25		1.643496364		1.5581200362		1.566145136

		NN1250-3668		25.1428571429		1.6533973541		1.5679722529		1.5710712444

		NN1250-3668		25.2857142857		1.6632983442		1.5876766864

		NN1250-3668		25.4285714286		1.6781498294		1.5975289032

		NN1250-3668		25.5714285714		1.6832518702		1.6025794082

		NN1250-3668		25.7142857143		1.6938901681		1.6296064353		1.6081082814

		NN1250-3668		25.8571428571		1.7229599355		1.652333708		1.6533060215

		NN1250-3668		26		1.7505461424		1.7212992252		1.6996636374





conf_hypo_mean_cum_3668

		



IDeg_OD

IDeg_OD_FF

IGlar_OD

Time (Weeks)

Confirmed hypoglycaemia (n)




Grafico1

		0		0		0		0.0620733997		0.0620733997		0.0628066371		0.0628066371		0.0610300645		0.0610300645

		12		12		12		0.0613182421		0.0613182421		0.0520182152		0.0520182152		0.0562280125		0.0562280125

		16		16		16		0.0665552465		0.0665552465		0.0543264381		0.0543264381		0.0568530547		0.0568530547

		26		26		26		0.0682839499		0.0682839499		0.0577919876		0.0577919876		0.061060409		0.061060409



IDeg OD

IDeg OD FF

IGlar OD

HbA1c (%)

8.3771929825

8.5017467249

8.4117391304

7.4903508772

7.4065502183

7.337826087

7.3973684211

7.3152838428

7.2156521739

7.3109649123

7.2170305677

7.1473913043



hba1c_mean_over_time_3668

		TRL_ARM_SHORT_LB		week		mean		standard_error		trl_id		find_std_unit				TRL_ARM_SHORT_LB		week		mean		trl_id		find_std_unit

		IDeg OD		-1		8.4618421053		0.0634794422		NN1250-3668		%				IDeg OD		-1		68.9821223684		NN1250-3668		mmol/mol

		IDeg OD		0		8.3771929825		0.0620733997		NN1250-3668		%				IDeg OD		0		68.0569921053		NN1250-3668		mmol/mol

		IDeg OD		12		7.4903508772		0.0613182421		NN1250-3668		%				IDeg OD		12		58.3646947368		NN1250-3668		mmol/mol

		IDeg OD		16		7.3973684211		0.0665552465		NN1250-3668		%				IDeg OD		16		57.3484894737		NN1250-3668		mmol/mol

		IDeg OD		26		7.3109649123		0.0682839499		NN1250-3668		%				IDeg OD		26		56.4041855263		NN1250-3668		mmol/mol

		IDeg OD FF		-1		8.5855895197		0.0623449499		NN1250-3668		%				IDeg OD FF		-1		70.3345578603		NN1250-3668		mmol/mol

		IDeg OD FF		0		8.5017467249		0.0628066371		NN1250-3668		%				IDeg OD FF		0		69.4182399563		NN1250-3668		mmol/mol

		IDeg OD FF		12		7.4065502183		0.0520182152		NN1250-3668		%				IDeg OD FF		12		57.4488373362		NN1250-3668		mmol/mol

		IDeg OD FF		16		7.3152838428		0.0543264381		NN1250-3668		%				IDeg OD FF		16		56.4513871179		NN1250-3668		mmol/mol

		IDeg OD FF		26		7.2170305677		0.0577919876		NN1250-3668		%				IDeg OD FF		26		55.3775770742		NN1250-3668		mmol/mol

		IGlar OD		-1		8.5213043478		0.062621912		NN1250-3668		%				IGlar OD		-1		69.6319852174		NN1250-3668		mmol/mol

		IGlar OD		0		8.4117391304		0.0610300645		NN1250-3668		%				IGlar OD		0		68.4345469565		NN1250-3668		mmol/mol

		IGlar OD		12		7.337826087		0.0562280125		NN1250-3668		%				IGlar OD		12		56.6977513043		NN1250-3668		mmol/mol

		IGlar OD		16		7.2156521739		0.0568530547		NN1250-3668		%				IGlar OD		16		55.3625126087		NN1250-3668		mmol/mol

		IGlar OD		26		7.1473913043		0.061060409		NN1250-3668		%				IGlar OD		26		54.6164895652		NN1250-3668		mmol/mol
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GLA-300 GLA-100 GLA-300 GLA-100

Rate per patient-year 2.10 3.06 15.22 17.73 

RR (95% CI) vs U100 0.69 (0.57 to 0.84) 0.86 (0.77 to 0.97)

P value 0.0002 0.0116
-14%

EDITION 1-2-3 T2DM Pooled Analysis 

Maintenance Maintenance 

Nocturnal hypoglycemia (00:00–05:59 h) Hypoglycemia at any time of the day (24 h)
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PK-PD of Gla-300 and Gla-100 at Clinical Doses







Glycaemic control Hypoglycaemia Weight gain

Most subjects on 
basal insulin               

are not at               
target HbA1c

1,2

Hypoglycaemic
events are costly3 

and a barrier to 
achieving               

target HbA1c
4

Complex insulin 
regimens are a 

barrier to 
achieving               

target HbA1c
4

Weight gain is a 
barrier to 
achieving               

target HbA1c
5

U
n

m
et

 n
ee

d
s

Medical need for alternative options to intensify 
basal insulin in type 2 diabetes

1. Dale et al. Prim Care Diabetes 2010;4:85–9; 2. Giugliano et al. Diabetes Care 2011;34:510–17; 3. Hex et al. Diabet Med 2012;29:855–
62; 4. Peyrot et al. Diabet Med 2012;29:682–9; 5. Carver. Diabetes Educ 2006;32:910–17

Complexity





Insuline ed incretine: 
partnership vincente!

GLP-1 RA 
Liraglutide

Insulina
Degludec

IDegLira

GLP-1 RA 
Lixisenatide Insulina

Glargine 
100

IGlarLixi



Intensificare semplificando il regime 
terapeutico2

Intensificare con molecole associate ad un 
basso rischio di aumento del peso2

Intensificare con molecole associate ad un basso 
rischio di ipoglicemia 2

Barriere
all’intensificazione della

terapia insulinica 1

Ipoglicemia

Aumentopeso

Complessitàdel
trattamento

Aderenza

Una singola iniezione giornaliera potrebbe garantire
la comodità per il paziente e di conseguenza

l’aderenza alla terapia 2 

Barriere Potenziali soluzioni 

1- Russel-Jones D et al., Diabetes Obes Metab 2018;20:488-496
2 - Liakopoulou P, et al. Endocrine 2017;56:485−94.

Combinazioni a rapporto fisso di insulina basale + GLP-1 RA: 
quali opportunità per medici e pazienti ?



Complementary actions of basal insulin and GLP-1 analogue target the 
underlying pathophysiology of T2DM



 Reducing regimen complexity has the potential to curtail 
clinical inertia and, along with fewer adverse events, improve 
adherence and persistence to therapy, which may improve 
clinical outcomes



Body weight (Kg)RR of hypoglycemia

HbA1c (%)









Effetti complementari di insulina basale e analoghi GLP-1

HbA1c FPG PPG Peso Ipoglicemia

0

+

Insulina basale
GLP-1 RA monoterapia

GLP-1 RA/insulina basale in combinazione

Nausea–

Effetti collateraliEfficacia







Insulina basale e analoghi GLP-1: 
Effetti positivi sulla qualità di vita 



Once-weekly vs. once-daily insulin therapy

Improved (or similar) glycaemic control 
with low hypoglycaemia risk 

Reduced treatment burden

Easier to overcome clinical inertia

Clinical

Longer half-life

More stable PK/PD

Slower clearance rate

Molecular

Better treatment acceptance and adherence



Currently explored 
technologic 
approaches to 
increase half-life
of basal insulin

1. Moyers J et al. Preclinical Characterization of Once Weekly Basal Insulin Fc (BIFJournal of the Endocrine Society, Volume 5, Issue Supplement_1, April-May 2021, Page A442, 
https://doi.org/10.1210/jendso/bvab048.903; 2. Heise T et al. Basal Insulin Fc (BIF), A Novel Insulin Suited For Once Weekly Dosing For The Treatment of Patients With Diabetes Mellitus, 
Journal of the Endocrine Society, Volume 5, Issue Supplement_1, April-May 2021, Page A329, https://doi.org/10.1210/jendso/bvab048.672.

Acylated insulin: 20-carbon fatty diacid sidechain

High albumin binding

Reduced enzymatic degradation

Reduced insulin receptor-mediated clearance

Time-action profile (t½ = approx. 8 days) supports 
once-weekly dosing in humans
Currently in Phase 3 Trials

Novel single-chain variant of insulin fused to human 
IgG Fc domain

Homo-dimer

Reduced insulin receptor potency with full agonism

Time-action profile (t½ = approx. 17 days) supports 
once-weekly dosing in humans3

Currently in Phase 2 Trials

Insulin 
Icodec 1

Basal 
Insulin Fc 2





Insulin icodec
Designed to achieve a long half-life by changes to the 
human insulin molecule

*2x (oligoethylene glycol(OEG) γ-L-Glu) spacer.
1. Nishimura E et al. 2020 ADA Scientific Sessions 236–OR.

Three amino acid substitutions
• Molecular stability
• Reduced enzymatic degradation
• Reduced receptor-mediated clearance

C20 icosane fatty diacid
• Strong, reversible binding to albumin
• Reduced receptor-mediated clearance
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At steady state
Icodec mode of action

• After 3–4 injections, steady state* is achieved, giving 
the full effect of the icodec dose

• The icodec albumin-bound depot is sufficiently large 
enough to provide slow and continuous release of 
active icodec to achieve effective glucose lowering 
throughout the week

• At steady state, any variations in dosing time and 
amount lead to minimal changes in immediate 
glucose-lowering effects due to the slow release of 
icodec

*When the number of molecules dosed = number of 
molecules cleared. For illustrative purposes the albumin to 
icodec ratio have been considerably exaggerated (eg, 
in reality, at steady state, ~2000:1 albumin:icodec molecules).
1. Nishimura E et al. 2020 ADA Scientific Sessions 236–OR.

Insulin 
receptor 
activity

Glucose 
uptake
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Attributes
 Selective insulin receptor agonist

− Selectivity versus IGF-1 receptor
− Low mitogenicity potential

 Pharmacokinetic profile consistent with once 
weekly subcutaneous dosing

 Formulation compatible with single-use or 
multi-use devices

− Can be co-formulated with weekly 
incretins

 Low immunogenicity risk

Weekly Basal Insulin Fc (BIF)
 Weekly basal insulin Fc (BIF Weekly basal insulin Fc) s designed for once-weekly subcutaneous 

administration. BIF is comprised of a human insulin receptor (IR) agonist fused to a human immunoglobulin 
G2 (IgG2) fragment crystallizable (Fc) domain. Similar to other Fc-conjugated molecules, it is expected that 
the presence of the Fc domain, in combination with controlled IR-mediated clearance because of reduced 
IR affinity, will lead to prolonged half-life











100 anni dell’insulina: il percorso di Leonard



The option of 
weekly therapies

Weekly
insulin

Weekly
GLP-1 RA



 Potential alternative routes 
for the delivery of insulin, 
such as oral, nasal, buccal, 
transdermal, vaginal, and 
rectal routes

 These noninvasive insulin 
treatments remain of
interest and could represent 
new paradigms for the future
treatment of diabetes





“Although insulin therapy 
has been introduced 100 
years ago, the development 
of insulin has not come to an 
end. 
It is reassuring that ongoing 
insulin developments have a 
high potential of further 
improving the safety and 
efficacy of insulin therapy in 
the future”
  Tim Heise 
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