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Objectives

• Review the different modifications in the insulin molecule to obtain insulin analogues 
that mimics normal pancreatic insulin release.  

• Discuss insulin analogues more physiologic PK and PD profiles.

• Present the advantages of insulin analogues clinical use for the appropriate patient.

• Compare the different profiles of prandial and basal insulin analogues as onset of action, 
time to peak and duration when used in diabetes management.

• Explain the rationale of using concentrated insulins, specially in the very insulin resistant 
patient.













Prandial Insulin Analogues

• Rapid acting

• Ultra rapid acting

• Inhaled insulin



Rapid Acting Analogues: lispro, aspart and 
glulisine





Fast Insulin Aspart Ultra Rapid Lispro (aabc)



Inhaled Insulin Powder
• Rapid acting
• Easy to use with small device
• Needs basal in T1D and very 

insulin deficient T2D
• Fixed doses
• Expensive
• Not widely available
• No commercial support in PR
• Needs assessment of PFT’s
• Contraindicated in patients with 

respiratory pathology







Basal Insulin Analogues

• Long acting: glargine, detemir

• Ultra Long acting: U300 glargine, degludec

• Weekly insulin (not available yet): icodec, BIF



Glargine: First True Basal Insulin: Lauched 2000



Glargine: First True Basal Insulin: Lauched 2000



Insulin detemir

C14



Insulin Detemir



Glargine U300: concentrated but classified as ultra basal



Glargine U300: concentrated but classified as ultra basal



Insulin Degludec
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Insulin Degludec



Insulin Degludec



Insulin Degludec





new max 
pen offers 
160 units 
/shot

U100 vial
now available



Coming soon... weekly basal insulins 



Coming soon... weekly basal insulins 



Coming soon... weekly basal insulins 



(already discussed as an ultrabasal insulin)





U200 lispro





U200 degludec





U500 regular insulin PK and PD





Despite advantages of insulin analogues over human 
insulin, it is not clinically meaningful for most patients

• Most of these are for the adequately insurance patient with good access in formularies.

• Most advantages are: compatibility with pumps, PPBS control and decreased 
hypoglycemia risk (specially nocturnal).

• Human insulin is ok if cost is an issue: use with caution and goals not as aggressive to 
prevent hypoglycemia.

• Most T2D patients can reach control with basal insulin, if used correctly with orals, 
decreasing the needs for complicated insulin regimens and costs.

• Individualization and patient education is the rule.





Conclusions
• Modifications in the insulin molecule has lead to the development of more physiologic 

insulin regimens that mimics normal pancreatic insulin secretion with some advantages 
for our diabetic patients in need for insulin replacement.

• In those patients with adequate access to this better profile but costly insulin analogues, 
we should offer this opportunity. If not an option based on costs: human insulin is ok.

• Only U500 concentrated regular insulin is approved for insulin resistant patients requiring 
> 200 units of insulin daily.

• Discussion with patients about the mode and time of administration (vial, pen or 
pumps), onset, time to peak and duration of action of insulin therapy should be 
encouraged in daily clinical practice.

• Individualize therapy based on clinical judgement, patient characteristics and costs.
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