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Objectives 

•   Fears of insulin use and how to overcome      
them 

•   Dealing with potential risk: Hypoglycemia 

•   Role of analogues in current setting 

•   Review of data on new insulins 

•   Discuss inhaled insulin 



Insulin use is delayed despite elevated HbA1c:  
a retrospective cohort study of 80,000 patients 

OAD: oral antidiabetics 

Khunti et al. Diabetes Care 2013; 36(11):3411-3417 

Clinical Inertia in DM2: 
It can take up to 7 
years to initiate 

insulin therapy, even 
in the presence  

of elevated HbA1c  
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Selected barriers to insulin injection 
therapy among patients, providers,  

and health care systems 

Strategies for Insulin Injection Therapy in Diabetes 
Self-Management 

American Association of Diabetes Educators, 2011. 



Patient Barriers 

Psychological resistance 

•   Myth-based fear of insulin 

•   Fear of hypoglycemia 

•   Concern about weight gain 

•   Fear of needles and pain 

•   Self-blame 

•   Loss of control 

•   Social stigma 

•   Poor self-efficacy 



Patient Barriers 

Lifestyle 

•   Time-consuming; inconvenient 

•   Travel issues 

Physical/mental 

•   Poor recall/cognitive impairment 

•   Visual/hearing/dexterity impairment 

•   Learning difficulties; low literacy/numeracy skills 

Financial 

•   Reimbursement issues 



Provider Barriers 

•   Perceived patient resistance 

•   Patient’s adherence behavior 

•   Belief that patient’s improved status negates need to  
  start insulin therapy 

•   Concerns about adverse effects 
  (hypoglycemia; weight gain) 

•   Provider time constraints 
  (instruction; titration) 

•   Lack of resources/ organizational structure to facilitate  
  guideline adherence 



System Barriers 

•   Overburdened workload among providers 

•   Access to education 

•   Limited training of providers in injection technique 

•   Underutilization of resources 
        (within clinical practices, hospitals, and community) 

•   Reimbursement issues 

•   Poor follow-up system 

•   Suboptimal team collaboration; poor chronic care model 



Funnell MM. Overcoming barriers to the initiation 
of insulin therapy. Clin Diabetes. 2007;25:36-38 



Funnell MM. Overcoming barriers to the initiation 
of insulin therapy. Clin Diabetes. 2007;25:36-38 



Hypoglycemia is a problem with 
diabetes therapy 
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95% of all endocrine emergency hospitalizations in people 
>65 years are caused by Hypoglycemia 

Medications most commonly associated with emergency hospitalisation 

Data given are number and percentage of annual national estimates of hospitalisations. Data from the NEISS-
CADES project. 
ER visits n=265,802/Total cases n=12,666. ER, emergency room 

Budnitz et al. N Engl J Med 2011;365:2002–12 



http://www.qualityandsafety.va.gov/ChoosingWiselyHealthSafetyInitiative/Images/HYPOGLYCEMIA_RISK.png 



Potential Complications and Effects of  
Severe Hypoglycemia 
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1. Landstedt-Hallin L et al. J Intern Med. 1999;246:299–307. 

2. Cryer PE. J Clin Invest. 2007;117:868–870. 

Arrythmia1 Neuroglycopenia2 
§  Abnormal prolonged 

cardiac 
repolarization — ↑ 
QTc and QT 
dispersion 

§  Sudden death 

§  Cognitive impairment 
§  Unusual behavior 
§  Seizure 
§  Coma 
§  Brain death 



● Patients with asymptomatic or symptomatic hypoglycemia 
should ingest carbohydrates. 15 to 20 grams of oral glucose is 
typically sufficient.  
Glucose may be ingested in the form of tablets, juice, milk, other 
snacks, or a meal.  
● For the treatment of hypoglycemia in a person with impaired 
consciousness and no established intravenous (IV) access, 
administer glucagon, The usual dose is 0.5 to 1.0 mg given SC or 
IM. Education and training for clinicians, friends, and family on the 
recognition and treatment of severe hypoglycemia, including the 
use of glucagon kits, is necessary.  
●IV dextrose (25 g of 50% glucose [dextrose]) can be 
administered to treat hypoglycemia in patients with impaired 
consciousness and established IV access (typically in a hospital).  
●A subsequent glucose infusion (or food, if patient is able to eat) 
is often needed, depending upon the cause of the hypoglycemia, 
to prevent recurrence of symptoms.  

            Uptodate 

Management of Hypoglycemia 



Severe events often require hospitalisation and 
inpatient care 

Leese et al. Diabetes Care 2003;26:1176–80 



Glucose variability and the risk of 
Hypoglycemia 
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Vora & Heise. Diabetes Obes Metab 2013;15,701−12 

Hypoglycemia zone 
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Glucose variability and the risk of 
Hypoglycemia 

Vora & Heise. Diabetes Obes Metab 2013;15,701−12 



Weiss MA. Design of ultra-stable insulin analogues for the developing world. J Health Spec 2013;1:59-70 





Current basal analogs: less hypoglycemia but still 
room for improvement 

Most of the time I feel fine, but sometimes my 
blood glucose values are all over the place 

without any apparent reason 
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Intra-patient daily profiles 

Heise et al. Diabetes 2004;53:1614–20 

Intra-patient 
variability 
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Insulin degludec: rationally designed, beyond 
sequence modification 



Insulin degludec injected 

Long multihexamer chains 
assemble 

[    Phenol;      Zn2+] 

Insulin degludec: immediately after injection 

Phenol from the vehicle             
diffuses quickly, and insulin 

degludec links up via single side-
chain contacts 

Jonassen et al. Pharm Res 2012;29:2104–14 



Insulin degludec: slow release following injection 

[Zn2+       ] 

Insulin degludec  
multihexamers 

Zinc diffuses slowly causing individual 
hexamers to disassemble, releasing 

 monomers  

Subcutaneous depot 

Monomers are absorbed from 
the depot into the circulation 

Jonassen et al. Pharm Res 2012;29:2104–14 



Half-life of insulin degludec is twice as long 
as that of insulin glargine 
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IDeg 0.8 U/kg 
IGlar 0.8 U/kg 

*Insulin glargine was undectable after 48 hours 

Results from 66 patients with type 1 diabetes (T1D) 

IDeg, insulin degludec; IGlar, insulin glargine 

Heise et al. Diabetes 2011;60(Suppl. 1):LB11; Heise et al. Diabetologia 2011;54(Suppl. 1):S425  

Insulin degludec Insulin glargine 

0.4 U/kg 0.6 U/kg 0.8 U/kg 0.4 U/kg 0.6 U/kg 0.8 U/kg 

Half-life (hours) 25.9 27.0 23.6 11.5 12.9 11.9 

Mean half-life 25.4 12.1 



Insulin Glargine U300 



Basaglar 

27 

Biosimilar medications are "highly similar" to an already FDA-
approved biological product. 
 
The FDA determined that Basaglar was sufficiently similar to 
Glargine to justify approval based on the safety and 
effectiveness of Glargine as well as certain Basaglar-specific 
data. 
 
Basaglar was approved in Europe as a biosimilar last year. The 
FDA is calling the product a "follow-on" biologic rather than a 
biosimilar. 
 



         Inhaled Insulin 

•  A rapid-acting insulin that is  
inhaled instead of injected.  

•  This inhaled insulin uses the  
pocket-sized Dreamboat inhaler.  
The insulin is powdered and encased 
in a matrix of FDKP, a material that  
dissolves almost instantly, releasing  
the insulin, when its inhaled. This  
delivery system helps insulin enter  
the bloodstream nearly as fast as  
an injection. 

•  Patients with obstructive lung disease should not use inhaled insulin, and 
acute bronchospasm is a potential side effect. 

•  Patients with cancer are also warned not to take the drug. 



Inhaled Insulin 
Dosing 
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Pharmacokinetic/pharmacodynamic profile of Technosphere inhaled 
insulin (TI) versus a Rapid Acting Analog (RAA) 
Tricia Santos Cavaiola,  Steven Edelman,  
Inhaled Insulin: A Breath of Fresh Air? A Review of Inhaled Insulin 
Clinical Therapeutics, Volume 36, Issue 8, 2014, 1275–1289 

 



Continuous subcutaneous Insulin Infusion (CSII) 
Pump 



Closed Loop Insulin Delivery 

http://www.fda.gov/ 

http://www.diabetes.co.uk 
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Artificial Pancreas 

http://www.diabetesforecast.org/2014/mar/images/v67n03_p42.jpg 



Continuous Glucose Monitoring Systems 
(CGMS) 



CGMS report 



CGMS report 



CGMS (AGP) report 

AGP=Ambulatory Glucose Profile 
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