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Glycemic control matters but Insulin Initiation is often 
delayed due to clinical concerns

GLYCAEMIC CONTROL
MATTERS

INSULIN INITIATION
OFTEN DELAYED

BARRIERS TO 
INSULIN INITIATION

37% 14% 21%

1% mean HbA1c reduction results in:

Microvascular
complications

Myocardial
infarction

Diabetes-related
mortality

UKPDS1

25%

HbA1c ≤7% continuously for 1 year results in:

Diabetes-related 
treatment costs 

Retrospective database analysis2

UKPDS, UK Prospective Diabetes Study; 1. Stratton et al. BMJ 2000;321:405–12. 2. Shetty et al. J Manag Care Pharm 2005;11:559–64; 
3. Curtis & Lage. J Med Econ 2014;17:21–31; 4. Blak et al. Diabet Med 2012;29:e13–20; 5. Kunt & Snoek. Int J Clin Pract 2009;63(Suppl. 164):6–10; 
6. Vijan et al. J Gen Intern Med 2005;20:479–82; 7. Cuddihy et al. Diabetes Educ 2011;37:111–23 



Glycemic control matters but insulin initiation is often 
delayed due to clinical concerns

GLYCAEMIC CONTROL
MATTERS

INSULIN
IS OFTEN DELAYED

BARRIERS TO INSULIN INITIATION

50-70% β cell damaged during diagnoses 
and continuous use of  OAD as well

*7% discontinued; N/A, not applicable
1. Stratton et al. BMJ 2000;321:405–12. 2. Shetty et al. J Manag Care Pharm 2005;11:559–64; 3. Curtis & Lage. J Med Econ 2014;17:21–31; 
4. Blak et al. Diabet Med 2012;29:e13–20; 5. Kunt & Snoek. Int J Clin Pract 2009;63(Suppl. 164):6–10; 6. Vijan et al. J Gen Intern Med 2005;20:479–82; 
7. Cuddihy et al. Diabetes Educ 2011;37:111–23 



Guideline Initiation

IDF1 • Basal OD
• Premixed OD/BID

Diabetes Australia2 • Basal OD
• Premixed OD

Canadian Diabetes 
Association3

• Basal OD
• Premixed OD/BID

NICE4 • Basal OD/BID
• Premixed OD/BID

AACE5 • Basal 

1. IDF Clinical Guidelines Task Force. Global guideline for type 2 diabetes, 2012. www.idf.org/sites/default/files/IDF-Guideline-for-Type-2-Diabetes.pdf 2. The 
Royal Australian College of General Practitioners. RACGP, 2016. 3. Harper W, et al. Can J Diabetes. 2013;37(Suppl.1):S61–S68. 4. NICE guideline. December 
2015. 5. Garber AJ, et al. Endocr Pract. 2016;22(1):84–113.

AACE, American Association of Clinical Endocrinologists; BID, twice daily; EASD, European Association for the Study of Diabetes; GLP-1 RA, glucagon-like 
peptide-1 receptor agonist; IDF, International Diabetes Federation; NICE, UK National Institute for Health and Care Excellence; OD, once daily; TID, three-times 
daily; T2D, type 2 diabetes

Initiation in T2D: 
Summary of International Guidelines

• Co-formulation OD

• Co-formulation OD/BID

• Co-formulation OD/BID

• Co-formulation OD/BID



Basal insulin is not enough ……

Raccah D et al. Diabetes Metab Res Rev 2007; 23: 257–264
Riddle MC et al. Diabetes Care 2003; 26: 3080–3086



Glycemic control matters but basal insulin 
intensification is often delayed due to clinical concerns

Weight gain5 Lack of patient 
adherence6

GLYCAEMIC CONTROL
MATTERS

BASAL INTENSIFICATION
IS OFTEN DELAYED

BARRIERS TO BASAL
INTENSIFICATION

Simple strategies are required to overcome these barriers 

Complex 
regimens5

Hypoglycaemia5 Increased need for 
HCP resources7

There are understandable concerns when considering 
basal insulin intensification

HCP, healthcare professional
1. Stratton et al. BMJ 2000;321:405–12. 2. Shetty et al. J Manag Care Pharm 2005;11:559–64; 3. Curtis & Lage. J Med Econ 2014;17:21–31; 
4. Blak et al. Diabet Med 2012;29:e13–20; 5. Kunt & Snoek. Int J Clin Pract 2009;63(Suppl. 164):6–10; 6. Vijan et al. J Gen Intern Med 2005;20:479–82; 
7. Cuddihy et al. Diabetes Educ 2011;37:111–23 



Guideline Intensification

IDF1 • Basal-plus or basal−bolus

• Premixed insulin 

Diabetes Australia2 • Add GLP-1 RA

• Basal-plus or basal−bolus 
• Premixed BID or TID

Canadian Diabetes 
Association3

• Basal-plus or basal−bolus 

• Premixed BID

NICE4 • Basal-plus or basal−bolus 

• Premixed BID

AACE5 • Add GLP-1 RA or prandial insulin
• (Premixed among other options)

1. IDF Clinical Guidelines Task Force. Global guideline for type 2 diabetes, 2012. www.idf.org/sites/default/files/IDF-Guideline-for-Type-2-Diabetes.pdf 2. The Royal Australian College of 
General Practitioners. RACGP, 2016. 3. Harper W, et al. Can J Diabetes. 2013;37(Suppl.1):S61–S68. 4. NICE guideline. December 2015. 5. Garber AJ, et al. Endocr Pract.
2016;22(1):84–113.

AACE, American Association of Clinical Endocrinologists; BID, twice daily; EASD, European Association for the Study of Diabetes; GLP-1 RA, glucagon-like peptide-1 receptor agonist; 
IDF, International Diabetes Federation; NICE, UK National Institute for Health and Care Excellence; OD, once daily; TID, three-times daily; T2D, type 2 diabetes

Intensification in T2D: 
Summary of International Guidelines

• Co-formulation OD/BID

• Co-formulation OD

• Co-formulation OD/BID

• Co-formulation OD/BID



IDegAsp, insulin degludec/insulin aspart

• IDegAsp development and properties

• IDegAsp clinical trial programme

Simplifying insulin Initiation & Intensification 
through co-formulations



Co-formulation of degludec with rapid-acting 
insulin possible due to stable dihexamers in 
solution

In the subcutaneous depot

Slow 
dissociation

Subcutis

Capillary

Rapid 
dissociation

Degludec IAsp

Degludec dihexamers IAsp hexamers

In the formulation

IDegAsp = degludec (70%) + IAsp (30%) 
existing separately in one formulation

IAsp, insulin aspart; IDegAsp, insulin degludec/insulin aspart.

1. Havelund S, et al. Pharm Res 2015;32:2250–8.



Distinct prandial and basal glucose-lowering effects of 
IDegAsp at steady state
GIR of IDegAsp at steady state in patients with T1D

Prandial component

Basal component

IDegAsp 0.6 U/kg (n=22)
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GIR, glucose infusion rate; IDegAsp, insulin degludec/insulin aspart; T1D, type 1 diabetes.

1. Heise T, et al. Diabetes Ther 2014;5:255–65. 



Insulin-naïve 
T2D BID
STEP BY STEP

OD, once daily; T2D, type 2 diabetes.



Trial design

*Treatment intensification period was followed by 1 week washout period and then 30 day follow-up period
BID, twice daily; IAsp, insulin aspart; IDegAsp, insulin degludec/insulin aspart; IGlar, insulin glargine U100; OAD: Oral anti-diabetic drug; OD, once daily; TID, thrice daily; TZD: Thiazolidinedione
ClinicalTrials.gov identifier: NCT02906917
NN5401-4266; IDegAsp OD  vs. IGlar OD + IAsp OD after 26 weeks and IDegAsp OD/BID  vs. IGlar OD + IAsp (1-3 times daily) after 38 weeks in T2D

Randomisation 1:1

Open-label

Multinational

Treat to target

Inclusion criteria
• Type 2 diabetes 
• Age ≥18 years
• Treated with basal insulin regimen ≥90 days prior to screening ± OAD’s for at least 90 days 

(excluding TZD)
• HbA1c 7.0–10.0% (both inclusive)

IDegAsp
OD/BID 
± OAD*

IGlar OD + IAsp
OD/BID/TID

± OAD*

IDegAsp OD ± OAD

IGlar OD + IAsp OD ± OAD

Baseline

Patients 
with type 2 

diabetes 
(n=532)

0

Weeks End of treatment

Treatment 
intensification period

Treatment 
initiation period

26 32 38



Participating countries

ClinicalTrials.gov identifier: NCT02906917
NN5401-4266; IDegAsp OD  vs. IGlar OD + IAsp OD after 26 weeks and IDegAsp OD/BID  vs. IGlar OD + IAsp (1-3 times daily) after 38 weeks in T2D

Algeria

India

Czech Republic

Russia

Serbia

Turkey
United States



ClinicalTrials.gov identifier: NCT02906917
NN5401-4266; IDegAsp OD  vs. IGlar OD + IAsp OD after 26 weeks and IDegAsp OD/BID  vs. IGlar OD + IAsp (1-3 times daily) after 38 weeks in T2D

Treatment regimen over trial periods

100%

43% 37%

63%

100% 100% 100%

IGlar
OD

51%

IAsp
OD

57%

49%

IAsp
BID

100%

45%

IAsp
OD

23%

IAsp
BID

IDegAsp
OD

IDegAsp
BID

IDegAsp
OD

IDegAsp
BID

IGlar
OD

IAsp
OD

32%

IAsp
TID

Week 0 Week 26 Week 32

IDegAsp
(N=242)

IGlar + 
IAsp
(N =243)

IGlar
OD

IDegAsp
OD

OD

BID

TID



Key takeaways

BID, twice-daily; ETD, estimated treatment difference FPG, fasting plasma glucose; NS, not significant; OD, once-daily; RR, rate ratio
ClinicalTrials.gov identifier: NCT02906917
NN5401-4266; IDegAsp OD  vs. IGlar OD + IAsp OD after 26 weeks and IDegAsp OD/BID  vs. IGlar OD + IAsp (1-3 times daily) after 38 weeks in T2D

• The Step by Step trial confirms that OD IDegAsp is as effective as IGlar
OD + bolus insulin OD in terms of glycaemic control, but with 
significantly less nocturnal hypoglycaemia

• Stepwise intensification from IDegAsp OD to BID seems feasible with 
respect to glycaemic control and safety

Why pay 
attention to 
this trial?

HbA1c

Nocturnal-confirmed hypoglycaemia

Total daily insulin dose

Number of injections

vs

Similar

45% Lower with IDegAsp

12% Lower with IDegAsp

50% lower with IDegAsp

IDegAsp

IGlar U100 
+ bolus

Week 26 / week 38

Key Outcome



Summary

• For type 2 diabetic: OAD & Basal insulin alone is not 
enough for adequate glycemic control

• IDegAsp is an innovative combination which addresses most 
of the treatment gaps in insulin therapy

• IDegAsp has shown comparable or superior HbA1c control 
with less hypoglycaemia versus Basal & Basal-Bolus 
Regimen

• IDegAsp : Smart option for Initiation and Simple option 
for Intensification

HbA1c, glycated haemoglobin; IDegAsp, insulin degludec/insulin aspart




