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Agenda

• Partha Kar Where are we now and how did we get here?

• Iain Cranston Technology “Nuts & Bolts”

• All Discussion
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Is it possible? 
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Real world data…working WITH NICE



CGM access / 
Dexcom One / 

Freestyle 
Libre



Diabetes Tech “Nuts & Bolts”
Iain Cranston



How can technology help?

GLUCOSE CONTROL IN T1 DIABETES IS THE MOST CHALLENGING TASK 
IN ALL CHRONIC DISEASE MANAGEMENT



What Technology is there?

• Glucose Monitoring Technology
• CGM / Flash (isCGM) 

• Insulin Delivery Technology
• Connected Pens / Insulin Pumps / Patch Pumps

• Insulin Technology
• New longer-acting basal insulins / New Shorter-acting meal-time insulins

• Other Stuff (mainly computer or phone-related!)
• AI-influenced dosing algorithms → Closed Loop Algorithms

• Data Projection Software / Educational On-line Materials

• Bolus Calculators



Smart Phones and diabetes tech
A phone is central to most of modern diabetes tech, so encourage your consultees to learn about the 

communications features of their device, if they are to benefit. Some common useful tips are…

Leave the app running in the background – don’t shut it down!

Settings Bluetooth (NFC) ‘always on’
Battery saving ‘off’
buy a back-up charger! SAVE 
passwords !!!

Wi-Fi When entering the hospital, 
encourage to join NHS wifi as 
a routine

Security Location ‘always allow’ 
generally required to set up 
device links
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What is technology for?

Simplicity   or    Performance

or does it vary from person to person?



Is all technology the same?

• Appearances can be deceptive

• Testing in practice is critical

• What features do I want?

• How do I use it?

• Do I need a PhD to understand it?

• Choices Matter!

Cheap      Advanced Reliable



Can technology sometimes be a barrier?
Technology is now involved in all aspects of diabetes care, from information gathering to effector 

medication administration 

Heart Rate
Activity
Note-keeping

Smart Watch

CGM device
SMBG data
Alarms
Atrial ECG sensor

Medical Device

Insulin Pump
Pacing Wire

Connected Pen
Bolus Advisor

Medical Device

Assessment of Progress
Change Strategies

Didactic Therapy Advice

Consultation

Inputs          Analytics and decisions           Outputs

Human vs Algorithmic vs Machine Learning 20



Where can I find information?
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ABCD.care



Dexcom (rt-CGM)  Medtronic (rt-CGM)

FreeStyle Libre (flash)               FreeStyle Libre 2 (flash)  

What is CGM? (& how does it work?)

ALL systems have 4 main components:

A software platform to view data in detail on a PC 

most commonly the ‘receiver’ 
is now a smart phone



CGM accuracy has improved over the last 15 years 
and is now similar to SMBG accuracy*

* although now similar overall, the sources of inaccuracy are different between SMBG and CGM

i-Sens1(10.42%)



What additional data can CGM offer over SMBG?
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CGM devices show a full pattern across the day AND can given information regarding which way the glucose is going



Using CGM to create benefit…
Immediate benefit

• More frequent scanning

• using the arrows &..

• using the line – to 
predict change

• setting alarms to warn 
regarding extremes of 
glucose

• avoiding admissions!

Long-term benefit

• using display software 
at home and in 
consultations to review 
previous patterns and 
plan changes 

• progressively altering 
my targets to achieve 
more time in range and 
less time below range

FIGURE'1:'
FreeStyle'Libre'
READERS'

PERSONAL'VERSION'''''''''''''PROFESSIONAL'VERSION'

FIGURE	15	
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“reactive action”     ”pro-active action”



What do the arrows mean?

Rate of change How long to change 
by 1 mmol/L

How much will it change 
in 30 mins

 > 0.11 mmol/L  / min Average 7 mins at least 3 mmol/L

 Between 0.11 and 0.06 
mmol/L  / min

Average 15 mins 2-3 mmol/L

➔ Less than 0.06 
mmol/min

More than 20 mins < 2 mmol/L

 Between 0.11 and 0.06 
mmol/L  / min

Average 15 mins 2-3 mmol/L

 > 0.11 mmol/L  / min Average 7 mins at least 3 mmol/L

26The Academy | ABCD (Diabetes Care) Ltd. (n.d.). https://abcd.care/dtn/academy

Kudva, Y. C., Ahmann, A. J., Bergenstal, R. M., Gavin, J., Kruger, D. F., Midyett, L. K., Mi l ler, E., & Harris, D. R. (2018). Approach to Using Trend Arrows in the FreeStyle Libre Flash Glucose Monitoring Systems in Adults. Journal of the Endocrine Society, 2(12), 
1320–1337. https ://doi.org/10.1210/js.2018-00294



Evidence for CGM use
Using CGM (flash and r-t) instead of 
SMBG has been associated with:

• reduced risk for hypoglycaemia

• improved overall control (time in 
range and HbA1c)

• improved well-being / confidence / 
treatment satisfaction

• reduced risk for hospital admission

mainly in people with diabetes using 
multiple daily doses of insulin



All averages are not equal: The Time in Range Concept



CGM TiR targets for most with T1D and T2D 

High risk individuals (with complications or comorbidities & pregnancy) have different targets
  Battelino T, Danne T, Bergenstal RM, et al. Diabetes Care 2019;42:1593–1603

TiR >70%    70–180 mg/dl 

     3.9–10.0 mmol/l

TaR <25%    >180 mg/dl 

     >10.0 mmol/l

T1D and T2D
TaR <5%    >250 mg/dl 

     >13.9 mmol/l

TbR <4%      <70 mg/dl 

     <3.9 mmol/l

TbR <1%      <54 mg/dl 

     <3.0 mmol/l
Level 2 Hypoglycemia 

Level 1 + Level 2  Hypoglycemia 

In target

Level 1 + Level 2 Hyperglycemia

Level 2 Hyperglycemia 

TaR = Time Above Range 
TiR  = Time In Range
TbR = Time Below Range



Connected Pens (as Available 2023)

Medtronic InPen      NovoPen 6 / EchoPlus

Bespoke App
For use with Medtronic CGM 
Bolus Calculator
CareLink

Widely available in UK
NFC connection
Glooko / LibreLink compatible

Bluetooth Connections



Putting it All together – ‘UK loops evidence’





Are all loops the same?

Table 5 DTN Best Practice Guide (ABCD.care)

NO!



Summary

• Technology in diabetes (as in other aspects of our lives) is all around 
us (and is increasingly tied to smart phone use)

• Which devices (and how) we choose to use depends on a range of 
personal factors

• For the first time technology in diabetes care has been focused on 
reducing burden / workload rather than just biomedical targets

• Combining CGM and insulin pump technologies intelligently offers the 
possibility for both improved outcomes and reduced self-
management burden

• Effective use of technology requires us to understand and work with it



Questions / Discussion
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