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‘Unspeakably wonderful!’ Elizabeth Hughes 1907-1981



Cause of death in diabetes

% total mortality
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Marble, Diabetes, 1977: 2 s2: 632
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24-hour plasma glucose and insulin profiles in healthy 

individuals

Owens DR et al. Lancet 2001;358:739–746

©Elsevier Science. Reproduced with permission from Elsevier Science (The Lancet, 2001, Vol 358, pages 739–

746).





Severe Hypoglycaemia: prevalence
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Coma and or seizure
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Freestyle Libre 2

46 countries

>2 million users





Libre criteria

• Checking > 8 times per day

• Cystic fibrosis diabetes

• Pregnancy: for a 12 months period

• If carers are required to support self monitoring

• Occupational or psychosocial reasons for a 6 month trial

• Severe hypoglycaemia or impaired awareness of hypoglycaemia

• Frequent admissions with Diabetic ketoacidosis

• Previous self funders who would have met criteria and have shown 
improvement in HbA1c



NICE update 2022

• Offer adults with type 1 diabetes a choice of real-time 

continuous glucose monitoring (rtCGM) or intermittently 

scanned continuous glucose monitoring (isCGM, commonly 

referred to as 'flash'), based on their individual preferences, 

needs, characteristics, and the functionality of the devices 

available. 















How to measure glucose 

control: time in range 

HbA1c TiR



Validation of TiR

Beck et al, Diabetes Care. 2019 Mar; 42(3): 400–405.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6905478/


Insulin pumps



Insulin pumps

Medtronic 780G Omnipod dash T:slim X2

weight 102g 26g 113g

Waterproofing 3.6m for 24 hours 7.6m for 60 mins 1.3m for 30 mins

Capacity 180 or 300 units 200 units 300 units

CGM integration Guardian link and 

enlite sensors

x Dexcom G6

Min basal 0.025 units 0.05 units (0.0 units) 0.1 units

Bolus settings Min 0.025 0.05,0.1, 0.5 

increments

0.05 units





Continuous Glucose 

Monitoring criteria

• Disabling hypoglycaemia despite optimal self-mangement

supported by secondary care team

• Dangerously erratic glucose levels leading to 

decompensated high glucose and diabetic ketoacidosis

• Inability for recognise hypoglycaemia due to age or 

communicate about symptoms of hypoglycaemia (e.g. 

cognitive or neurological disabilities)

• Pregnancy



NICE update 2022

• Offer adults with type 1 diabetes a choice of real-time 

continuous glucose monitoring (rtCGM) or intermittently 

scanned continuous glucose monitoring (isCGM, commonly 

referred to as 'flash'), based on their individual preferences, 

needs, characteristics, and the functionality of the devices 

available. 



Dexcom G6

• 10 days sensor

• No calibration

• Share with up to 10 followers

• Customisable alarms



Medtronic guardian 

connect

• Predictive low alerts

• 6 day sensor life

• Care partners can receive SMS 

alerts



Eversense XL  90 day implantable glucose sensor



Hybrid closed loops



780G hybrid closed loop



780G hybrid closed loop







Tandem Control IQ



Omnipod 5 - 2023



Dual hormone pump



Medtronic inpen

Paired with the Inpen app which 

is also linked with guardian 

sensor

Dose advice

Dose calculator

Dose reminder

Carb counting support





DIY artificial pancreas





Immediate future

• Mobile phone bolusing:  Tandem Mobi

• Smaller insulin pumps

• Smaller continuous glucose monitors dexcom G7

• Patch continuous glucose monitors 



Summary

• There has been huge incremental progress in diabetes self-
management technologies

• Type 1 diabetes still requires injected insulin Fastidious 
ongoing self-management without respite

• Innovation needs to combine education with technology even 
for closed loop 

• Evidence needed for all potential user groups assess breadth of 
biomedical / psychosocial outcomes




