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Learning Objectives:

ÅApply Key, clinically relevant data derived from 
pivotal trials of new and emerging basal insulin 
products.

ÅIdentify the potential place in therapy for new basal 
insulins

ÅIdentify how these indication compare to those of 
the previously available basal insulins.



Before Insulin

Å Before insulin was discovered in 1921, everyone with type 1 
diabetes died within weeks to years of its onset.

Å Remains the most effective treatment controlling blood 
glucose levels in type 1 diabetes but also in type 2. 

© 2004, John Walsh, P.A., C.D.E.

JL Before Insulin and 2 months later



Milestones in Insulin Development

Tattersall RB. In: Pickup JC, Williams G, eds. Textbook of Diabetes. 3rd ed. 

Blackwell Science: Malden, MA; 2003:1.1-1.22; Drugs@ FDA;

http://diabetes.webmd.com/news/20071018/pfizer-quits-inhaled-insulin-exubera.
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NPH insulin 
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Synthetic human 
insulin developed (1965)
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(1979)

Insulin pump 
developed (1978?)

Insulin pen 
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Insulin lispro approved 
in US (1996)

Insulin Glargine
approved in US 
(2000)
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Many Challenges with use of Basal Insulin

Provider

Å Knowledge of new & old basal 
insulins

Å Selection of the appropriate 
basal insulin 

Å Balancing control vsrisk of 
hypoglycemia

Å Time to address patient issues 
or fears with insulin use

Å Prescribing / dispensing errors

Patient

ÅFears of Injections, fears of 
hypoglycemia and fears to 
insulin

ÅAppropriate administration 
techniques

ÅComplexity of the regiment

ÅCost

ÅAbility to problem solves 
issues with their regimen



Desired Characteristics of Replacement 
Basal Insulin

ÅMimics natural pancreatic basal insulin secretory pattern

ÅNo distinct peak effect

ÅContinued effect over 24 hours

ÅMinimizes risk of nocturnal hypoglycemia

ÅAdministered once daily for optimal patient adherence

ÅReliable absorption pattern



Ultra ςLong Basal Insulin: Place in Therapy

ÅPatients who need a better basal insulin, often include people 
with:

ïNocturnal hypoglycemia or overall hypoglycemia

ïShift workers

ïComplaints of variability of glucose levels

ïPatients with adherence issues

ïSplit Basal Insulin user ( ~ 10 to 20% of patients )  

ïLarge Basal user ( >50 units / day), Small Basal user 

(< 10 units / day)



Basal Insulins

Insulin Type Product Onset Peak Duration

Human NPH HumulinN 
NovolinN

1.5 to 4 hrs 4 -12 hrs Upto 24 hrs

Detemir
Glargine

Levemir
Lantus/
Basaglar

45 min to 4hrs Minimalpeak 
depending on 
the Dose

Upto 22 hrs

GlargineU ς
300

Tougeo - 6hrs Up to 36 hrs

DegludecU-
100 or U-200

Tresiba 1 hr Up to 42 hrs



Pharmacodynamics Profiles of Basal Insulin 
Analogs Glargine U ς100 & Detemir

Glucose Infusion Rates (GIR) after Basal Insulin Injection
T1D = type 1 diabetes; T2D = type 2 diabetes

Garber AJ, Diabetes Obesity Metab, 2014; 16:483-491

Glargine Detemir



Variability of Effect

ÅVariability in effects of an insulin can cause 
unexplainable variations in glucose control from day 
to day

Adapted from: Rossetti P, et al. Diabetes ObesMetab, 2014: 16:695-706;Becker RHA, et al. Diabetes Obes
Metab, 2015: 17:261-7

Insulin Within Subject Variability  
(CV% of AUC GIR)

NPH 68

Glargine U-100 48-99

Detemir 27

Glargine U-300 34.8

Degludec 20



Glargine Molecule

ÅSoluble at pH = 4.0 in vial or pen
ÅForms precipitate at ph = 7.4



Addition of Basal Insulin to Oral Therapy 
Treat-to-Target Trial

756 Patients with Type 2 Diabetes on 1 or 2 Oral Agents

With permission from Riddle MC, et al. Diabetes Care. 2003;26:3080-3086.
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U ς300 Glargine has 2/3 less Volume than U ς
100 Glargine

ÅThree ςfold more concentrated formulation of glargine

ÅReduced volume (1/3) and reduced surface area (1/2) 
of subcutaneous depot

ÅSlower and more constant rate of absorption
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EDITION studies Glargine U300 vsU100 design 
was consistent across all 4 trials

Participants
Randomized 

1:1

Glargine U300 ±
OADs or mealtime 

insulin

Glargine U100 ±
OADs or mealtime 

insulin

Å Randomized 1:1, open ςlabel, parallel ςgroup, multinational study

Å The EDITION clinical studies had a similar design and titrate ςto ςtarget 
protocol across the program

ÅPrimary endpoint: No inferiority of Glargine U300 to Glargine U100 in A1C 
reduction

6 months



Summary of Edition Trials

Statistically Significant p < .05     Hypoglycemia < 54 mg/dL



Edition Trials Nocturnal Hypoglycemia: Percent 
Reduction in U300 vsU100 Glargine

Edition 4
T1DM onBasal Bolus

Edition 1
T2DM Previously on 

Basal Bolus

Edition 2
Previously on Basal 

Insulin +OAD

Edition 3
Insulin Naiveplus OAD

10% 21%* 23%* 11%
* Statistically Significant p<.05



EDITION Trials Summary

Å Efficacy
ï Insulin glargine U300 achieved comparable glycemic control to insulin 

glargine U100 in patients with T1DM and T2DM

Å Safety
ïLess, or comparable, nocturnal hypoglycemia with insulin glargine 

U300 vs U100
ïComparable hypoglycemia at any time of day with insulin glargine 

U300 vs U100

Å Comparable, or lower, weight gain with insulin U300 vs U100

Å Higher dose with insulin glargine U300 vs U100 by the end of 6 month 
studies

Riddle MC, et al. Diabetes Care. 2014;27:2755-2762; Yki-JarvinenH, et al. Diabetes Care. 2014;37:3235-3243; BolliGB, et al. 
DiabetObes. Metab. 2015; Home PD, et al. Diabetes 2014;63(Suppl1):LB19(abstr80-LB); RitzelRA et al Diabetologia2014;57(Suppl1):S394-395



DegludecMolecule



Insulin degludec 

injected

Long multi -hexamers 
assemble

Phenol       Zn2+

Insulin Degludec
Multi ςHexamerformation after injection

As phenol from the vehicle diffuses 
degludec hexamers link up via single 

side -chain contacts



Insulin Degludec
Multi ςHexamerformation after injection



Kurtzhals et al. Diabetes2011;60(Suppl . 1):LB12 (Abstract 42-LB) (NN1250-1993 + MOA)

Insulin degludec multi-hexamers visible 
with transmission electron microscopy

Main picture shows elongated insulin degludec structures in absence of phenol; inset shows absence of 
elongated insulin degludec structures in presence of phenol 

SC DEPOTSOLUTION


