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In 30 minutes time you should be able to 

• Know what accuracy standards to hold CGM products 

to, and what questions to ask the companies! 

 

• Explain to patients the benefits of each system. 

 

• Give practical advice that helps your patients be 

successful with Flash GM / CGM. 
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What is the difference between blood glucose and CGM? 

 



What is the difference between finger prick and CGM? 

 



Evidence: ACDC Consensus Guideline 2017 

http://www.a-c-d-c.org/ 

• If used >70% of the time: 

– Improved Hba1c 0.5 – 2.0% (6 – 24mmol/mol) 

 

– Alarmed CGM = Reduction in hypoglycaemia 20—40% 

 

– Improved quality of life 

 

– The more you use proactively the greater the benefit 

• Corrections between meals, temp basals, 

• Preventing hypos 









How to measure accuracy? 

 

• MARD % – Mean Average Relative Difference % 

 

• Consensus Error Grid – Zone A  

– Number of readings within 20% accuracy 

 

• FDA iCGM Criteria – 15%/15mg/dl or 15%/0.8mmol/l 
– <4.0mmol/l - >85% of the time 

– 4.0 -10.0 mmol/l - >70% of the time 

– >10.0mmol/l > 80% of the time 



What is MARD – Mean Average Relative difference? 
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CGM Devices MARD % 

 Device MARD % 

Dexcom G6 –10 days 

Zero calibrations - (Garg 2018) 

 

Dexcom G5 - 7 days 

2 Calibrations 

9.8% Adults,  

7.7% Children 

 

9.0%Adults 

10% Children 

Freestyle Libre – 14 days 

Zero calibrations Adults (Bailey 2015), Children (Edge 2016) 

 

New Algorithm 2019 –  

awaiting peer review and new CE mark indication and submission to 

FDA - (2019 DDG poster)  

Adults 11.4% 

 Children 13.9% 

 

Adults 9.5%,  

Children 9.4% 

640G / Guardian Mobile - 6 days- 2-4 Calibrations 

Christiansen et al (2017)  

 

670G – 6 days 2-4 Calibrations 

Garg et al (2017); Florenza et al (2019) 

>14yrs 9.5% 

<14yrs 13-14.0% 

 

9% - 4 calibrations 

10% - 2 calibrations 



Consensus Error Grid – Zone A = +/-20% 

 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwih0qjE5qfkAhVUolwKHabZASEQjRx6BAgBEAQ&url=https://communities.sas.com/t5/Graphics-Programming/How-to-draw-a-Parkes-Consensus-Error-Grid/td-p/185592&psig=AOvVaw2ec-3QJPGOAZT6HBBaLvnv&ust=1567158490154310




Consensus Error Grid – Zone A = +/-20% 

 
Device % Zone A 

Dexcom G6 –10 days 

Zero calibrations - (Garg 2018) 

 

 

Adults – 93% 

Children – 96% 

 

Freestyle Libre – 14 days 

Zero calibrations Adults (Bailey 2015), Children (Edge 2016) 

 

New Algorithm 2019 –  

awaiting peer review and new CE mark indication and 

submission to FDA - (2019 DDG poster)  

Adults – 83% 

Children – 82% 

 

Adults – 90% 

Children – 90% 

 

640G / Guardian Mobile - 6 days- 2-4 Calibrations 

Christiansen et al (2017)  

 

670G – 6 days 2-4 Calibrations 

Garg et al (2017); Florenza et al (2019) 

>14yrs– 93% 

<14yrs – 80% 

 

Adults – 85% 

Children – 85% 





New FDA iCGM standards 

 Class II medical devices 

 

Sensor Glucose 

Range 

Percentage of 

sensor glucose 

readings within 15% 

(above 4.0mmol/l) or  

within 0.8mmol/l 

(below 4.0mmol/l) 

of reference 

glucose for 

readings 

Percentage of sensor 

glucose readings 

within 40% (above 

4.0mmol/l) or  within 

(2.2mmol/l below 

4.0mmol/l) of 

reference glucose 

for readings 

Percentage of 

sensor glucose 

readings within 

20% reference 

glucose for 

readings 

<4.0mmol/l >85% >98% >87% 

4.0 -

10.0mmol/l >70% >99% >87% 

>10.0mmol/l >80% >99% >87% 



 

 

• Dexcom G6 meets the iCGM requirement 

 

• Abbott Libre and Medtronic Guardian CGM systems do not qualify for reclassification.  

 

• Senseonics (Eversense) likely to get approval but waiting. 

 

• Abbott Libre new DDG data is with the FDA for consideration 

Who meets the FDA iCGM standards? 

 



CGM Devices MARD & finger stick replacement? 

 
Device Finger stick replacement 

Dexcom G6 –10 days 

Zero calibrations - (Garg 2018) 

 

Dexcom G5 - 7 days 

2 Calibrations 

FDA Approval & CE Mark full replacement for adults and 

children 

  

G6 = Zero calibration 

G5 = 2 Calibrations 

Freestyle Libre – 14 days 

Zero calibrations Adults (Bailey 2015), Children (Edge 2016) 

 

New Algorithm 2019 –  

awaiting peer review and new CE mark indication and 

submission to FDA - (2019 DDG poster)  

CE Mark Adults and children –  

Partial replacement  

 

FDA Approval on adults 10 days (do not trust on day 1) –  

Partial replacement 

640G / Guardian Mobile - 6 days- 2-4 Calibrations 

Christiansen et al (2017)  

 

670G – 6 days 2-4 Calibrations 

Garg et al (2017); Florenza et al (2019) 

No approval – all treatment decisions to be confirmed with a 

fingerstick 

 

No approval – all treatment decisions to be confirmed with a 

fingerstick 



Freestyle Libre 



Minimed 640G 

 



MM640G Smart guard 

 



MM670G: AUTO mode 

 



Dexcom G6 Urgent low soon 

 



T-slim with Basal IQ – Control 

IQ to come 
 



It’s a TRIAL: Outcomes 
Outcome goals to be achieved at 6 months  and on-going: 
  
1. 
  
2. 
 
 
Process  goals to be achieved at 1 month, 6 months  and on-going: 
  
1. Attend the three education sessions 
 
2. Have data capture of more than 70% (>5 days a week) 
 
3. Test blood glucose if feel symptomatically different to CGM reading 
 
4. Respond appropriately to high and low glucose alerts 
 
5. Keep a record of insulin doses administered  and carbohydrate eaten – Dexcom APP Events or via insulin pump upload. 
 
6. Review download information and make proactive adjustments to therapy every two weeks  



blood glucose vs sensor glucose 
https://youtu.be/P5jRZnF7Mbg  

 

When glucose level is stable 

When glucose level is rising 
after eating 

When glucose level is falling  
after insulin or exercise 

https://youtu.be/P5jRZnF7Mbg


What do the arrows mean? 



Diabetes Team Guidance 
  

• A BG test is required in the below circumstances due to the lag time and inaccuracies in low 
and high glucose ranges 

 
– Hyperglycaemia: more than 13.9mmol/l 

• Libre inaccurate 30-40% of the time leading to over and under corrections 
 
– Hypoglycaemia: less than 4.0mmol/l 

• Libre inaccurate 50-60% of the time leading to treating hypos when not hypo 
 
– If  arrow straight up or down at a meal time 
 
– When symptoms do not match the CGM reading 

 



Overview 

2 
Applicator with Sensor 

Sensor applicator inserts 

sensor under your skin 

Sensor gets glucose 

information 

Wear for 10 days 

 

Transmitter 

Sends glucose 

information from 

sensor to Dexcom 

G6 app 

Use for 3 months 

 

Dexcom G6 app* 

Shows glucose 

information 
 

*For a list of compatible 

devices see: 

dexcom.com/compatibility 



Your Settings 
 

· High Alert = 14.0mmol/l 
– If on a insulin pump give a correction dose 
– If on MDI only correct if 3 hours since last insulin 
 

· High Repeat = 90 minutes 
– · If still above 14.0mmol/l in 90 minutes MUST check ketones 
 

· Low Alert = 4.0mmol/l 
– · Treat as hypoglycaemia 
 

· Low Repeat = 20 minutes 
– · If still below 4.0mmol/l in 20 minutes repeat hypo treatment 
 

· When will the Urgent Low Soon sound?  
  

  

 



What do the arrows mean? 



Preventing hypos 



Adjusting bolus amounts 



Write in your bolus adjustments and 
answer the questions? 

 
•  If your meal time insulin 

dose came to 5 units: 
– How much would you 

give if  the arrow was 
straight up “Rising”? 

 
• If your meal time insulin 

dose came to 7units: 
– How much would you 

give if  the arrow was 
angled down “Slowly 
Falling”? 

 
 



Name & 

Activity Joe Bloggs P.E. 45

Sensor 

Glucose 

level 

Rate of glucose change  

trend arrow & action to 

take

Carbohydrate 

grams for 

designated time

Lucozade 

Original 

(8.9g/100ml)

Coke or 

lemonade 

(11g/100ml)

<4.0 

mmol/l
No exercise: Treat 

hypoglycaemia

15 169 136

34 387 313

26 290 235

Test blood glucose and use 

with the arrow(s)

17 193 156

14 161 130

11 121 98

6 64 52

26 290 235

17 193 156

14 161 130

11 121 98

6 64 52

OR
11 121 98

6 64 52

        OR           OR

      OR             

Check ketones: If less than 

0.6mmol.l 

Check ketones: If 0.6mmol/l or 

above 

Dextrose (3g 

each)

5

Minutes until next sensor test 

or time of the total exercise

6.5 - 9.9 

mmol/l

9

6

5

2

4

4.0 - 6.4 

mmol/l

11

9

6

5

4

2

>14.0 

mmol/l

10.0 - 13.9 

mmol/l

Ok to exercise

No exercise and contact parents/guardian or diabetes team 

4

2



How to assess CGM 

downloads? 





AGP Report 
Data Capture % 

0-70% 70-90% 90-100% 

 
1 

     % In target: 4-10mmol/l %  
0-50% 50-70% 70-100% 

 
1 

    % High: 10.0mmol/l and Higher  
40-100% 25-40% 0-25% 

      % Low: less than 4.0mmol/l  
7 - 30% 4-7% 0-4% 

 
1 

 
   % Very Low: less than 3.0mmol/l  

3-10% 1-3% 0-1% 

 
1 

  





 



Extra insulin  

for Pizza  
Superbolus 

for toast 



GCSE 

SMBG 

A-Level 

CGM 

Bachelors 
Degree 

APS Basal 
adjustment 

Masters 
Degree 

APS DIY 
Looping 

APS 

PhD 

APS Dual 
Hormone 
CGM 

Back to school? 

 



 

 

 

 

• https://drive.google.com/open?id=1Jz_sjQ9g

ZG89iH2v43dP29CiOPvHyCaR  

https://drive.google.com/open?id=1Jz_sjQ9gZG89iH2v43dP29CiOPvHyCaR
https://drive.google.com/open?id=1Jz_sjQ9gZG89iH2v43dP29CiOPvHyCaR

