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Question

• A 14 year old male patient calls you because his sugar is 478 mg/dL.  
He was diagnosed with Type 1 Diabetes four years ago and currently 
uses an insulin pump.  His last A1c in clinic was 7.6%.  He cannot 
figure out why his sugar is high and won’t come down because he 
feels he is doing everything as usual.  He feels fine with no 
symptoms.

• What is the most likely issue?

• What is the intervention?

• What might happen without the intervention?



Diabetes Technology Timeline

• 1920’s: 
• Insulin

• 1970’s: 
• first pumps

• 1980’s: 
• Insulin pens
• recombinant human insulin

• 1990’s: 
• Insulin pumps become readily available
• Rapid acting insulin

• 2000’s: 
• Long acting insulins
• Sensors

• Now: 
• Commercial integrated pump/sensor products
• Smart phone app integration



What’s new in Diabetes Technology?

• Interoperable Insulin Pump (2/14/19)

• Implantable Continuous Glucose Monitoring System (6/6/19)

• New glucagon formulations
• 6/24/19: Baqsimi intranasal glucagon

• 7/24/19: Gvoke prefilled pen

• iLet (insulin + glucagon closed loop system) gets breakthrough 
device recognition from FDA (12/10/19) 



Glucose Sensors





Continuous Glucose Sensors

Eversense
Change Implant every 3 
months
Reattach patch daily

Libre
Change sensor every 14 days

Dexcom
Change sensor every 10 days

Medtronic 
Guardain Sensor 3



Is Implantable CGM the Future?

• Advantages: Accuracy, physical stability, ease of use.

• Disadvantages: Currently replaced every 3 months, requires meter 
calibration, tetracycline antibiotic interaction



Insulin Pumps



Multiple Daily Injections vs. Insulin Pump

NEJM 366;17. April 26, 2012.



Who needs an Insulin Pump?
Diabetes Control and Complications Trial

(began enrollment in 1983)



Insulin Pumps



Do I have Everything?!

• Tube Pump: Pump is attached to child

• Tubeless Pump: Need to keep track of controlling device

• Tip: If something falls off an you aren’t 100% confident, don’t throw 
it away.



Original Omnipod vs. Dash
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Integrated Pumps/Sensors



Medtronic 670G and Tandem Control-IQ



Limitations of Integrated Pump/Sensor 
Technology
• Minimum requirement that patient wear a fully functioning pump 
and glucose sensor at all times.

• Is not an “artificial pancreas”

• Potential for patient to spend more time with technological trouble 
shooting





Closed-Loop Pump + Sensor

• Significantly more time in range in the closed-loop group

• Not perfect: Average A1c reduction of 0.3%, with 7% of patients in 
closed-loop group seeing increase in their A1c

• Same technology limits apply: DKA occurred in a closed-loop 
participant due to bad site

NEJM 2019; 381:1707-17.



Closed-Loop Pump + Sensor

NEJM 2019; 381:1707-17.



Closed-Loop Pump + Sensor

NEJM 2019; 381:1707-17.



More Flexible Device Interaction in the Future?

• Alternate controller enabled (ACE) insulin pump:  Ability to interact 
with different devices that meet FDA “special controls” standards 



Do-it-yourself Artificial Pancreas?

+ +



FDA Warning About Unapproved Devices
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