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Fixed dose combinations

Advantages
• Improved Adherence  

•Complementary MOA (eventually)

• ↓ Side Effects

•Side Effects «neutralization»

• Cost
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Why a Fixed Dose Combination ?
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Lokhandwala et al., 2016
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Complementary action:  Basal insulin & GLP-1RA

Nauck & Meier. J Nat Rev Endocrinol 2011;7:193-195. 
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GLP-1 agonists 
improve beta-cell 
function and increase 
insulin synthesis and 
release

Basal insulin
decreases hepatic
glucose production 
by targeting the
liver to decrease 
gluconeogenesis 
and glycogenolysis

Beta- and 
alpha- cell 

dysfunction
Hepatic glucose 
overproduction

Main Clinical correlate:
Fasting BG control

Main Clinical 
correlate:
Postprandial BG 
control

Optimal

Control

Complementary action:  Basal insulin & GLP-1RA
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Moderation / neutralization of side effects
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Moderation / neutralization of side effects

Moderation of insulin-associated hypo risk

Gough SC et al, Lancet Diabetes Endocrinol. 2:885–932, 2014
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Moderation / neutralization of side effects

Neutralization of insulin-associated weight gain

Gough SC et al, Lancet Diabetes Endocrinol. 2:885–932, 2014
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Moderation of insulin-associated hypo risk

Billings LK et al., Abstract at the 2017 ADA Study Sessions

Moderation / neutralization of side effects
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Neutralization of insulin-associated weight gain

Billings LK et al., Abstract at the 2017 ADA Study Sessions

Moderation / neutralization of side effects

Diapositiva preparata da Agostino Consoli e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Barriers to Insulin Treatment

More than half of T2D patients on basal insulin are not at target HbA1c
3

Hypoglycaemia1 Complexity1Weight gain2Hypoglycaemia1 Complexity1Weight gain2
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«Consumable»  sparing effect
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Dose sparing effect Gough SC et al.,  Diabetes Obes Metab. 2015;17:965
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Dose sparing effect

Billings LK et al., Abstract at the 2017 ADA Study Sessions
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Fixed dose combinations

Potential Problems

• Impossible to ascertain whether patient is responding to both drugs

• Might potentiate some AEs (i.e. Hypoglycemia)

• If a withdrawl is needed, both drugs are withdrawn

• Limited dose combinations

• Difficulties in titration

• Cost
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Confirmed hypoglycaemia over time
IDegLira (n=278)
IGlar (n=279)
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DUAL V: IDegLira vs IGlar in patients uncontrolled on basal insulin

JAMA. 2016;315(9):898-907
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Sheet1

		Week		IDegLira		Week2		IGlar

		0		0		0		0

		0		0.0036		0		0.00358

		0.1429		0.0036		0.1429		0.00358

		0.1429		0.00719		0.1429		0.00717

		0.2857		0.00719		0.2857		0.00717

		0.2857		0.01079		0.2857		0.01075

		0.4286		0.01079		0.4286		0.01075

		0.4286		0.01439		0.4286		0.02151

		0.8571		0.01439		0.5714		0.02151

		0.8571		0.02158		0.5714		0.02867

		1.1429		0.02158		0.7143		0.02867

		1.1429		0.02518		0.7143		0.03226

		1.2857		0.02518		0.8571		0.03226

		1.2857		0.02879		0.8571		0.03943

		1.7143		0.02879		1		0.03943

		1.7143		0.0324		1		0.06093

		2		0.0324		1.4286		0.06093

		2		0.03604		1.4286		0.07885

		2.2857		0.03604		1.5714		0.07885

		2.2857		0.03967		1.5714		0.08961

		2.5714		0.03967		1.7143		0.08961

		2.5714		0.05058		1.7143		0.1147

		2.7143		0.05058		1.8571		0.1147

		2.7143		0.05788		1.8571		0.12903

		2.8571		0.05788		2		0.12903

		2.8571		0.06154		2		0.13978

		3		0.06154		2.2857		0.13978

		3		0.06892		2.2857		0.14338

		3.4286		0.06892		2.4286		0.14338

		3.4286		0.07999		2.4286		0.14698

		3.8571		0.07999		2.5714		0.14698

		3.8571		0.08368		2.5714		0.15058

		4		0.08368		2.7143		0.15058

		4		0.08737		2.7143		0.15417

		4.1429		0.08737		2.8571		0.15417

		4.1429		0.09478		2.8571		0.16137

		4.4286		0.09478		3		0.16137

		4.4286		0.10219		3		0.16498

		4.5714		0.10219		3.2857		0.16498

		4.5714		0.1096		3.2857		0.1722

		4.7143		0.1096		3.4286		0.1722

		4.7143		0.12812		3.4286		0.17581

		4.8571		0.12812		3.5714		0.17581

		4.8571		0.13555		3.5714		0.18303

		5		0.13555		3.8571		0.18303

		5		0.14679		3.8571		0.19394

		5.1429		0.14679		4.1429		0.19394

		5.1429		0.15428		4.1429		0.20489

		5.2857		0.15428		4.2857		0.20489

		5.2857		0.16551		4.2857		0.21584

		5.4286		0.16551		4.4286		0.21584

		5.4286		0.16927		4.4286		0.21948

		5.5714		0.16927		4.5714		0.21948

		5.5714		0.17303		4.5714		0.22313

		5.7143		0.17303		4.7143		0.22313

		5.7143		0.18055		4.7143		0.23043

		6		0.18055		4.8571		0.23043

		6		0.19191		4.8571		0.23408

		6.1429		0.19191		5		0.23408

		6.1429		0.19949		5		0.24141

		6.2857		0.19949		5.1429		0.24141

		6.2857		0.21085		5.1429		0.2524

		6.4286		0.21085		5.2857		0.2524

		6.4286		0.21843		5.2857		0.27071

		6.7143		0.21843		5.4286		0.27071

		6.7143		0.22222		5.4286		0.2817

		6.8571		0.22222		5.5714		0.2817

		6.8571		0.23743		5.5714		0.28903

		7		0.23743		5.7143		0.28903

		7		0.24506		5.7143		0.29269

		7.1429		0.24506		5.8571		0.29269

		7.1429		0.25269		5.8571		0.29635

		7.2857		0.25269		6		0.29635

		7.2857		0.25651		6		0.30368

		7.4286		0.25651		6.1429		0.30368

		7.4286		0.26417		6.1429		0.30734

		7.7143		0.26417		6.2857		0.30734

		7.7143		0.27567		6.2857		0.31467

		7.8571		0.27567		6.4286		0.31467

		7.8571		0.2795		6.4286		0.31833

		8		0.2795		6.5714		0.31833

		8		0.28333		6.5714		0.34397

		8.1429		0.28333		6.7143		0.34397

		8.1429		0.28716		6.7143		0.35863

		8.2857		0.28716		6.8571		0.35863

		8.2857		0.29866		6.8571		0.36229

		8.4286		0.29866		7		0.36229

		8.4286		0.30632		7		0.36961

		8.5714		0.30632		7.1429		0.36961

		8.5714		0.31398		7.1429		0.38793

		8.7143		0.31398		7.4286		0.38793

		8.7143		0.31781		7.4286		0.40258

		8.8571		0.31781		7.5714		0.40258

		8.8571		0.32548		7.5714		0.41357

		9.1429		0.32548		7.8571		0.41357

		9.1429		0.3408		7.8571		0.43189

		9.2857		0.3408		8		0.43189

		9.2857		0.34846		8		0.43921

		9.4286		0.34846		8.1429		0.43921

		9.4286		0.35996		8.1429		0.4502

		9.5714		0.35996		8.2857		0.4502

		9.5714		0.37145		8.2857		0.46485

		9.7143		0.37145		8.4286		0.46485

		9.7143		0.39061		8.4286		0.4795

		10		0.39061		8.5714		0.4795

		10		0.4021		8.5714		0.50515

		10.1429		0.4021		8.7143		0.50515

		10.1429		0.42126		8.7143		0.51247

		10.4286		0.42126		8.8571		0.51247

		10.4286		0.43276		8.8571		0.52712

		10.7143		0.43276		9		0.52712

		10.7143		0.44042		9		0.53445

		10.8571		0.44042		9.1429		0.53445

		10.8571		0.44808		9.1429		0.56375

		11		0.44808		9.2857		0.56375

		11		0.45191		9.2857		0.57474

		11.1429		0.45191		9.4286		0.57474

		11.1429		0.46341		9.4286		0.58207

		11.2857		0.46341		9.5714		0.58207

		11.2857		0.46724		9.5714		0.60038

		11.4286		0.46724		9.7143		0.60038

		11.4286		0.47873		9.7143		0.61137

		11.5714		0.47873		9.8571		0.61137

		11.5714		0.4864		9.8571		0.62608

		11.7143		0.4864		10		0.62608

		11.7143		0.49406		10		0.63343

		11.8571		0.49406		10.1429		0.63343

		11.8571		0.50172		10.1429		0.64446

		12		0.50172		10.2857		0.64446

		12		0.50938		10.2857		0.66652

		12.1429		0.50938		10.4286		0.66652

		12.1429		0.51321		10.4286		0.68123

		12.4286		0.51321		10.5714		0.68123

		12.4286		0.52091		10.5714		0.70328

		12.7143		0.52091		10.7143		0.70328

		12.7143		0.53245		10.7143		0.72167

		12.8571		0.53245		10.8571		0.72167

		12.8571		0.54014		10.8571		0.72902

		13		0.54014		11		0.72902

		13		0.544		11		0.75476

		13.1429		0.544		11.1429		0.75476

		13.1429		0.5595		11.1429		0.77314

		13.2857		0.5595		11.2857		0.77314

		13.2857		0.57113		11.2857		0.78784

		13.4286		0.57113		11.4286		0.78784

		13.4286		0.58276		11.4286		0.8099

		13.5714		0.58276		11.5714		0.8099

		13.5714		0.60214		11.5714		0.82093

		13.7143		0.60214		11.7143		0.82093

		13.7143		0.61377		11.7143		0.83564

		14		0.61377		11.8571		0.83564

		14		0.62539		11.8571		0.8577

		14.1429		0.62539		12		0.8577

		14.1429		0.62929		12		0.89473

		14.2857		0.62929		12.1429		0.89473

		14.2857		0.64096		12.1429		0.90955

		14.5714		0.64096		12.4286		0.90955

		14.5714		0.65263		12.4286		0.93177

		14.7143		0.65263		12.5714		0.93177

		14.7143		0.65652		12.5714		0.9577

		14.8571		0.65652		12.7143		0.9577

		14.8571		0.66041		12.7143		0.97621

		15.1429		0.66041		12.8571		0.97621

		15.1429		0.67209		12.8571		0.98733

		15.4286		0.67209		13		0.98733

		15.4286		0.67599		13		1.00214

		15.5714		0.67599		13.1429		1.00214

		15.5714		0.68381		13.1429		1.01329

		15.7143		0.68381		13.2857		1.01329

		15.7143		0.69552		13.2857		1.02816

		15.8571		0.69552		13.4286		1.02816

		15.8571		0.71121		13.4286		1.04303

		16		0.71121		13.5714		1.04303

		16		0.71905		13.5714		1.06162

		16.1429		0.71905		13.7143		1.06162

		16.1429		0.73082		13.7143		1.08021

		16.2857		0.73082		13.8571		1.08021

		16.2857		0.74258		13.8571		1.09136

		16.4286		0.74258		14		1.09136

		16.4286		0.75827		14		1.0988

		16.5714		0.75827		14.1429		1.0988

		16.5714		0.76611		14.1429		1.10623

		16.7143		0.76611		14.2857		1.10623

		16.7143		0.77396		14.2857		1.12482

		16.8571		0.77396		14.4286		1.12482

		16.8571		0.7818		14.4286		1.13225

		17		0.7818		14.5714		1.13225

		17		0.78967		14.5714		1.1434

		17.1429		0.78967		14.7143		1.1434

		17.1429		0.81339		14.7143		1.15456

		17.2857		0.81339		14.8571		1.15456

		17.2857		0.81734		14.8571		1.15827

		17.7143		0.81734		15		1.15827

		17.7143		0.82129		15		1.17314

		17.8571		0.82129		15.1429		1.17314

		17.8571		0.8292		15.1429		1.18801

		18		0.8292		15.2857		1.18801

		18		0.8371		15.2857		1.19545

		18.1429		0.8371		15.4286		1.19545

		18.1429		0.84504		15.4286		1.2066

		18.2857		0.84504		15.5714		1.2066

		18.2857		0.84901		15.5714		1.22147

		18.4286		0.84901		15.7143		1.22147

		18.4286		0.85698		15.7143		1.23634

		18.5714		0.85698		15.8571		1.23634

		18.5714		0.86494		15.8571		1.26608

		18.7143		0.86494		16		1.26608

		18.7143		0.87291		16		1.28101

		18.8571		0.87291		16.1429		1.28101

		18.8571		0.88885		16.1429		1.2922

		19		0.88885		16.2857		1.2922

		19		0.89283		16.2857		1.32578

		19.1429		0.89283		16.4286		1.32578

		19.1429		0.89682		16.4286		1.34444

		19.5714		0.89682		16.5714		1.34444

		19.5714		0.9008		16.5714		1.35936

		19.7143		0.9008		16.7143		1.35936

		19.7143		0.90877		16.7143		1.37056

		19.8571		0.90877		16.8571		1.37056

		19.8571		0.91674		16.8571		1.38179

		20		0.91674		17		1.38179

		20		0.93267		17		1.40801

		20.1429		0.93267		17.1429		1.40801

		20.1429		0.93666		17.1429		1.42299

		20.2857		0.93666		17.2857		1.42299

		20.2857		0.94064		17.2857		1.43797

		20.4286		0.94064		17.4286		1.43797

		20.4286		0.94463		17.4286		1.4567

		20.5714		0.94463		17.5714		1.4567

		20.5714		0.94861		17.5714		1.47168

		20.7143		0.94861		17.7143		1.47168

		20.7143		0.95658		17.7143		1.48666

		20.8571		0.95658		17.8571		1.48666

		20.8571		0.96058		17.8571		1.50546

		21		0.96058		18		1.50546

		21		0.97258		18		1.52802

		21.1429		0.97258		18.1429		1.52802

		21.1429		0.97658		18.1429		1.55809

		21.2857		0.97658		18.2857		1.55809

		21.2857		0.98058		18.2857		1.56937

		21.5714		0.98058		18.4286		1.56937

		21.5714		0.98858		18.4286		1.57313

		21.7143		0.98858		18.5714		1.57313

		21.7143		0.99658		18.5714		1.58441

		21.8571		0.99658		18.7143		1.58441

		21.8571		1.00058		18.7143		1.60696

		22		1.00058		18.8571		1.60696

		22		1.00458		18.8571		1.63328

		22.1429		1.00458		19		1.63328
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Fixed dose combinations

Potential Problems

• Impossible to ascertain whether patient is responding to both drugs

• Might potentiate some AEs (i.e. Hypoglycemia)

• If a withdrawl is needed, both drugs are withdrawn

• Limited dose combinations

• Difficulties in titration

• Cost
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• Novel fixed-ratio combination of a basal insulin (insulin Glargine 100 U/mL
[iGlar]) and a GLP-1RA (Lixisenatide [Lixi]) available as a once-daily injection for
patients with T2DM

• Patient’s dose is adjusted according to their glargine needs

iGlar

iGlar

iGlar

iGlar

Lixi Lixi

Lixi Lixi

Fixed dose combinations
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MET + SU 
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*p<0.01, ***p<0.0001 vs. active comparator; †††p<0.0001 vs. placebo. [Active comparators vs. placebo not shown]. Data 
from core trials

LEAD-6
MET ± SU 

combination 

***

Lira vs. sita
MET 

combination 

***

***
Liraglutide 1.8 mgLiraglutide 1.2 mg Glimepiride

Rosiglitazone Glargine Placebo

Exenatide

Sitagliptin

8.3 8.28.68.58.48.58.58.4 8.48.3 8.4 8.4 8.4 8.3 8.2 8.1 8.4 8.4 8.58.3 8.48.3
Baseline 

HbA1c (%)

†††   

† ††   † ††   

†††   †††   

† ††   

LEAD: Liraglutide Effect and Action in Diabetes. Marre et al. Diabet Med 2009;26;268–78 (LEAD-1); Nauck et al. Diabetes 
Care 2009;32;84–90 (LEAD-2); Garber et al. Lancet 2009;373:473–81 (LEAD-3); Zinman et al. Diabetes Care 
2009;32:1224–30 (LEAD-4); Russell-Jones et al. Diabetologia 2009;52:2046–55 (LEAD-5); Buse et al. Lancet 
2009;374:39–47 (LEAD-6); Pratley et al. Lancet 2010;375:1447–56 (lira vs. sita)
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At
individualised 

target
Below target Above target

ADA guidelines recommend a fasting and pre-meal 
glucose goal of 4.4 to <7.2 mmol/L

IDegLira is dosed in accordance with patients’ needs based on 
pre-breakfast (fasting) blood glucose

fasting glycaemic target of 72 to 90 mg/dL

Safety and efficacy of IDegLira titrated once weekly versus
twice weekly in patients with type 2 diabetes uncontrolled on
oral antidiabetic drugs: DUAL VI randomized clinical trial

Harris SB et al., Diabetes Obes Metab. 2017;19:858
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Safety and efficacy of IDegLira titrated once weekly versus
twice weekly in patients with type 2 diabetes uncontrolled on
oral antidiabetic drugs: DUAL VI randomized clinical trial
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Conclusions

Efficacy

Convenience

Safety

Adherance

Doses
Titration

Doses
Titration
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