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Plan

• Why is understanding CGM accuracy important? How might it 
impact your day to day practice?

• The importance of assessing CGM accuracy
• CE marking
• MARD
• Consensus error grids
• Study design

• The importance of benchmarking/calibration



Why is understanding CGM 
accuracy important?



Scenario

• Bill comes to see you in clinic to discuss his diabetes 
management

• He has bought a CGM device that was advertised to him online, 
and tells you that he finds it really helpful

• The device has a CE mark, MARD is reported as 9.1%
• He checks the readings it gives him against fingerprick 

readings, and in his experience they are usually pretty close.
• The device is cheaper to buy than Freestyle Libre 2, so Bill 

suggests that the NHS could save money by switching to this 
device and says that you should make it available to your 
population

• What do you do?



Benefits of CGM



Type 1 diabetes is 
challenging to manage

Calculating 

insulin doses 

Slide courtesy Professor Emma Wilmot



CGM benefits HbA1c and hypoglycaemia 

JAMA 2017;317(4):371-378

Control group CGM group

Lancet 2018;391:1367-1377



Works both for MDI and those using pumps

Diabetes Care 2020;43(1):37-43



Improvements in both TIR and TBR

Diabetes Care 2020;43(1):37-43



Benefit of CGM from diagnosis

Diabetes Care 2022;45(3):750-753



So we want people to have access 
to CGM devices.

How can we know if a device is 
any good?





What about CE marking?

• Any device with a CE mark can be marketed in the UK and 
Europe

• What are the issues with CE marking?

• There does not need to be transparency about the data used 
to assess a submission
• Data may be publicly available but this is not a 

requirement
• If data are not publicly available then they cannot be 

independently assessed, which means that CE marking 
alone is not sufficient to guarantee accuracy



What about MARD?

• Accuracy – how close is the reading to the reference standard?

• Precision – how close are sensor readings to each other?

• MARD – measures average accuracy but not precision

• A consensus error grid allows visualization of precision as well
Ajjan RA, Wilmot EG et al. Diab Vasc Dis Res. 2018;15(3):175-184

Slide courtesy Professor Emma Wilmot



Consensus error grid

• 5 zones which reflect clinical 
relevance:

• Zone A: no effect on clinical action
• Zone B: altered clinical action but 

little/no effect on clinical outcome
• Zone C: altered action, likely to 

affect outcome
• Zone D: significant medical risk
• Zone E: erroneous treatment, 

could have dangerous 
consequences

Parkes JL et al. Diabetes Care 2000;23:1143-1148

Slide courtesy Professor Emma Wilmot
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Limitations of MARD

Ajjan RA, Wilmot EG et al. Diab Vasc Dis Res. 2018;15(3):175-184

Slide courtesy Professor Emma Wilmot



Slide courtesy Professor Emma Wilmot



CGM measures interstitial glucose

Arch Dis Child Educ Pract Ed 2022;107:188-193





Studies to assess accuracy







Key study criteria

• Should include at least 100 people, at least 70% with type 1 
diabetes

• Tested throughout the sensor wear period
• Each anatomical site should be included
• At least 3 sensor lots
• Should include meal and insulin challenges
• At least 8% of readings less than 4.4 mmol/l
• At least 5% of readings over 16.7 mmol/l
• Data should be disclosed publicly for each intended population
• Minimum number of paired readings for each anatomical site

• 2500 younger children
• 10000 adults



Type 2 v type 1

Slide courtesy Professor Emma Wilmot



An example

• MARD reported as 9.08%

• Multicentre study with 120 participants

• However:
• Only 14 people (11.3%) included with type 1 diabetes

• Only 57 people (49.6%) using insulin

• No sensor day 1 readings evaluated

• No meal or insulin challenge







Key criteria – distilled down

1. Is the data publicly available?

2. Is the data sufficient?
a. Are there sufficient participants?
b. Do at least 70% have type 1 diabetes?
c. Are there enough paired data points?

3. Does the study include meal and insulin challenges?

4. Are there sufficient low glucose data points?

5. Are there sufficient high glucose data points?



Use the DSN forum comparison chart!



Study design score



Fingerprick readings

• Fingerprick glucose is advised:
• To confirm hypoglycaemia  (and hyperglycaemia)
• When sensor glucose does not match symptoms

• For some systems, fingerprick glucose is also required to 
support decisions about insulin dosing. Where this is not 
required, the device has a “non-adjunctive indication”



Study design score



The importance of benchmarking



Time in range

• Time in range (3.9–10.0 mmol/l) is an increasingly important 
measure

• It is often used to assess glycaemia (and therefore diabetes 
management) both by people with diabetes and clinicians

• HbA1c is standardized and machines are calibrated

• Is TIR comparable between CGM systems?



Comparing different systems



Comparing different systems



Comparator is important

Slide courtesy John Pemberton



So, back to the beginning…



What are you going to say?

• Bill comes to see you in clinic to discuss his diabetes 
management

• He has bought a CGM device that was advertised to him online, 
and tells you that he finds it really helpful

• The device has a CE mark
• He checks the readings it gives him with his fingerprick 

readings, and in his experience they are usually pretty close.
• The device is cheaper to buy than Freestyle Libre 2, so Bill 

suggests that the NHS could save money by switching to this 
device and says that you should make it available to your 
population

• What do you do?



Summary

• Why is understanding CGM accuracy important? How might it 
impact your day to day practice?

• The importance of assessing CGM accuracy
• CE marking
• MARD
• Consensus error grids
• Study design

• The importance of benchmarking/calibration



Thanks for your attention
Any questions?
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