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Overview 

• Advances in glucose monitoring –

• Continuous glucose monitoring and flash 
monitoring options – NICE guidance and selecting 
the right option

• Selecting the right technology for the individual 

person –

• NICE guidance when to offer a hybrid closed loop, 

options and optimisation



Continuous Glucose Monitoring 
vs Flash glucose Monitoring





Guardian 

Connect

780G Dexcom G6/G7 Dexcom One Freestyle Libre 2

Sensor life 7 days 10 days 10 days 14 days

Real-time 

CGM
Yes Yes Yes No

Size (cm) 1.93 x 1.14 x 0.97 (s)

3.56 x 2.79 x 0.76 (t)

3.8 x 2.3 x 1.2 (G6)

2.4 x 2.73 x 0.46 (G7) 

3.8 x 2.3 x1.2 3.5: diameter; x 0.5

Site Arm; abdomen Arm; abdomen Arm; abdomen Arm

Measurement 

frequency
5 minutes 5 minutes 5 minutes 5 minutes

Alarms Multiple Multiple High/low alert High/low alert

Calibration None None None None

MARD 8.6% 8.2% (G7 arm), 9.0% 9.0% 9.7%



New Glucose Sensors

DEXCOM G7

LIBRE 3



Real-time CGM 
or
Libre?



ABCD Freestyle Libre Audit
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Deshmukh H et al. Diabetes Care 2020;43(9):2153–2160



CGM RCTs – systematic review

Maiorino I et al. Diabetes Care 2020;43:1146-56.

rtCGM

isCGM

SAP



FLASH-UK Trial
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Leelarathna L et al. N Engl J Med 2022;387:1477-87.

N = 78 each arm
11.0± 6.2 scans/day
9% TiR ↑
3% TbR ↓



FLASH-UK Trial

Leelarathna L et al. N Engl J Med 2022;387:1477-87.



FSL 1 vs 2 real-life study

• Lothian region

• 672 patients converted – 12 months follow-up

• 410 reported on use of alarms
• 308 actively used low-glucose alarms

• 225 actively used high-glucose alarms

• TbR: reduced from 3.0% to 2.0% (89 to 77 minutes)

• TaR: increased from 42.0 to 45.0%

Gibbs et al. EASD 2022



CORRIDA real-life study

• 191 adults, mean HbA1c 65 mmol/mol

• 81 started CGM, 110 started FGM

• HbA1c: 54.1 mmol/mol (CGM) vs 61.2 mmol/mol (FGM)

• TiR: 67.5% vs 57.8%

• TbR: 4.3% vs 6.4%

• Time below 3.0 mmol/L: 0.9% vs 2.3%

Radovnicka L et al. Diab Tech Ther 2022 published online 25.11.22.



ALERTT1 study

• 254 patients using FGM

• Randomly assigned to FGM (127) or CGM (127)

• 122 FGM and 124 CGM participants completed

• HbA1c at baseline 7.4% in both groups

• HbA1c: 7.4% in FGM, 7.1% in CGM group at 6 months

• Severe hypoglycaemia events: 30 FGM, 3 CGM

Visser M et al. Lancet 2021;397:2275-83.



Yorkshire and the Humber
Guidance for Implementing NICE 
CGM Recommendations



Criteria for choice of advanced rt-CGM rather than prescribable FGM / 

CGM for adults with Type 1 diabetes

Background

The updated NICE guideline, NG17, has recommended that all adults with 

type 1 diabetes should be offered either flash glucose monitoring (FGM) or 

continuous glucose monitoring (CGM) as their primary tool for monitoring 

glucose levels. FGM or Dexcom One can be regarded as the default 

monitoring technology with more advanced real-time continuous glucose 

monitoring (rt-CGM), as the more expensive technology, being considered 

when certain additional criteria are met. The guideline advised considering 

the following factors when making a decision as to which monitoring 

technology to offer:



• Accuracy of the device

• Whether the device provides predictive alerts or alarms and if these need to be shared with anyone else (for example, a carer)

• Whether using the device requires access to particular technologies (such as a smartphone and up-to-date phone software)

• How easy the device is to use and take readings from, including for people with limited dexterity

• Fear, frequency, awareness and severity of hypoglycaemia

• Psychosocial factors

• The person's insulin regimen or type of insulin pump, if relevant (taking into account whether a particular device integrates

with their pump as part of a hybrid closed loop or insulin suspend function)

• Whether, how often, and how the device needs to be calibrated, and how easy it is for the person to do this themselves

• How data can be collected, compatibility of the device with other technology, and whether data can be shared with the 

person's healthcare provider to help inform treatment

• Whether the device will affect the person's ability to do their job

• How unpredictable the person's activity and blood glucose levels are and whether erratic blood glucose is affecting their 

quality of life

• Whether the person has situations when symptoms of hypoglycaemia cannot be communicated or can be confused (for 

example, during exercise)

• Clinical factors that may make devices easier or harder to use

• Frequency of sensor replacement

• Sensitivities to the device, for example local skin reactions

• Body image concerns



Default glucose monitoring systems

The default glucose monitoring systems are the Freestyle Libre or the Dexcom One, both of which can be prescribed on an 

FP10 prescription, and the person with diabetes should be offered whichever of these two devices they prefer.    

We would recommend that Dexcom One is the preferred option to Freestyle Libre for the following indications:

• For MDI users who are not achieving target glycaemic control - people using multiple daily injections (MDI) and FGM 

who have HbA1c > 69 mmol/mol should be switched to Dexcom One and if there is still no improvement in glycaemic 

control then insulin pump therapy should be considered in line with NICE TA 151

• For people experiencing recurrent DKA (diabetic ketoacidosis):  a switch to Dexcom One should be considered after a 

second episode of DKA whilst using FGM with MDI or pump therapy.  If episodes continue then a switch to advanced 

rt-CGM should be considered.

• For those with occupational factors, dexterity issues or caring requirements which mean that DEXCOM One provides 

them and/or their carers with more consistent information about their glucose status than intermittent scanning with 

FGM would.

• Women planning pregnancy: if Dexcom One is used pre-pregnancy women can then use Dexcom G6 (or G7 when 

available) during pregnancy, for the 12 months of NHS funded advanced rt-CGM, and then revert to Dexcom One post-

partum.

These two devices should be offered and prescribed via an FP-10, unless the person with type 1 diabetes meets the 

criteria below.



Criteria for offering advanced rt-CGM* rather than FGM (Freestyle Libre)/DEXCOM One

• Problematic hypoglycaemia:

o Recurrent episodes of severe hypoglycaemia – at least two events in 12 months, or

o Impaired hypoglycaemia awareness – GOLD score > 4

o High volume of hypoglycaemia on FGM/DEXCOM One > 7% time below range < 4 

mmol/L, or >1% < 3 mmol/L

• For use in a hybrid closed loop (HCL) system:

o People using an insulin pump and FGM where HbA1c remains > 69 mmol/mol after at 

least 6 months using these technologies together.  For continued use of an HCL the 

user must show an improvement in glucose control as evidenced by a fall in HbA1c of 

at least 5 mmol/mol and/or and increase in Time in Range of 10%

• Where an adolescent with type 1 diabetes is transitioning to adult services already using 

advanced rt-CGM



Proposal for implementation of continuous glucose monitoring for people with Type 2 diabetes

Background

The updated NICE guideline, NG28, has made the following recommendations:

1. Offer intermittently scanned continuous glucose monitoring (isCGM, commonly referred to as 'flash' or 

FGM) to adults with type 2 diabetes on multiple daily injections if any of the following apply:

• they have recurrent hypoglycaemia or severe hypoglycaemia

• they have impaired hypoglycaemia awareness

• they have a condition or disability (including a learning disability or cognitive impairment) that means 

they cannot self-monitor their blood glucose by capillary blood glucose monitoring but could use an 

isCGM device (or have it scanned for them)

• they would otherwise be advised to self-measure at least 8 times a day.

2. Offer isCGM to adults with insulin-treated type 2 diabetes who would otherwise need help from a care 

worker or healthcare professional to monitor their blood glucose.

Consider real-time continuous glucose monitoring (rt-CGM) as an alternative to isCGM/FGM for adults with 

insulin-treated type 2 diabetes if it is available for the same or lower cost.



Local implementation of NICE guidance

Continuous glucose monitoring options for people with type 2 diabetes are the Freestyle 

Libre or the Dexcom One, both of which can be prescribed on an FP10 prescription. These 

should be offered to anyone who is giving two or more insulin injections per day and fulfils 

any of the above NICE criteria (see flowchart*).

Consideration should be given as to whether the use of CGM in these scenarios can be time-

limited if the problem is solved by management changes prompted by the use of CGM.  For 

example CGM could be prescribed for 3 months to optimise insulin doses and dietary habits 

to help people:

• With poor glycaemic control achieve an HbA1c target of <69 mmol/mol suitable for 

surgery

• Reduce the occurrence of problematic hypoglycaemia

• Discharged from hospital due to hyper- or hypoglycaemia to stabilise their glucose 

control, to help prevent re-admission



Selecting the Right Technology 
for the Individual
When to offer Hybrid Closed Loop



Diabetes 
Technology 

Pathway

DUK. Type 1 Diabetes Technology: A consensus 
guideline
Available on www.diabetes.org

http://www.diabetes.org/


Automated Hybrid Closed Loop 
Insulin Delivery



Automated Insulin Delivery Systems

Figure adapted with permission from Lewis D, Automated Insulin Delivery, ISBN 9781797763699, 
https://www.artificialpancreasbook. com Dana Lewis 2019 and  taken from

Marshall, Holloway, Korer, Woodman, Brackenridge, Hussain, Diabetes Ther. 2019



Automated Insulin Delivery Systems

Figure adapted with permission from Lewis D, Automated Insulin Delivery, ISBN 9781797763699, 
https://www.artificialpancreasbook. com Dana Lewis 2019 and  taken from

Marshall, Holloway, Korer, Woodman, Brackenridge, Hussain, Diabetes Ther. 2019

AIDS
APS –Artificial pancreas system
AID system
HCL – hybrid closed loop







ADAPT

• 82 patients on MDI + FGM with HbA1c > 64 mmol/mol

• Randomly assigned (1:1) to continue or switch to AHCL

• Medtronic AHCL – equivalent to 780G

• 39 control, 36 AHCL completed study

Choudhary P et al. Lancet Diabetes Endocrinol 2022;10:720-31.



ADAPT

Choudhary P et al. Lancet Diabetes Endocrinol 2022;10:720-31.



ADAPT
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ADAPT – PROMS

Choudhary P et al. Lancet Diabetes Endocrinol 2022;10:720-31.



NHSE Pilot

• 570 pilot patients – 520 HCL users

• At baseline on CSII + FGM for at least 6 months and HbA1c > 69 
mmol/mol

• 69% female; 39% from 2 most deprived quintiles

• 46% Medtronic 780G

• 37% Tandem Control IQ

• 96% time spent in closed loop

Crabtree T et al. Pending publication.



NHSE Pilot – HbA1c

78.9

62.1

Crabtree T et al. Pending publication.



NHSE Pilot

Crabtree T et al. Pending publication.



NHSE Pilot vs ADAPT
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NHSE Pilot - Targets

Crabtree T et al. Pending publication.



NHSE Pilot - PROMS

Crabtree T et al. Pending publication.



NHSE Pilot

Crabtree T et al. Pending publication.



Draft NICE Guidance – MTA AHCL



Draft NICE Guideline



Using Closed Loop Systems





Indications for Hybrid Closed Loop Therapy

• All those meeting NICE TA 151 criteria for insulin pump therapy
• All those meeting future NICE technology appraisal guidance
• Individuals with high diabetes distress/burden of diabetes care
• Individuals on MDI with suboptimal glycaemic control despite high-level 

management
• Pregnant women of those planning for pregnancy (licensed devices?)
• Individuals with severe hypoglycaemia, impaired awareness or disabling 

fear of hypoglycaemia
• Those with other types of diabetes on MDI and CHO counting meeting any 

of the above criteria
• Those with other complicating factors warranting consideration eg

gastroparesis, insulin allergy, needle phobia, insulin resistance or significant 
lipohypertrophy



Understanding HCL systems

• C – how does each system Calculate insulin delivery

• A – which parameters can be Adjusted

• R – when should users Revert to traditional pump settings

• E – critical Education points

• S – key aspects of the Sensor and Sharing capabilities of the system





Choosing an AHCL system





Commercial Closed Loop Systems
Medtronic 780G Tandem Control IQ Cam APS Omnipod 5

Pump

CGM *

Target 5.5 (default), 

6.1 or 6.7 mmol/L

Range 6.3-8.9 mmol/L 

daytime; 6.3-6.7 mmol/L 

overnight; 7.8-8.9 mmol/L 

activity

Personalised target: 4.4-11.0 

mmol/L – default 5.8 mmol/L

Personalised target: 6.1-8.3 

mmol/L

Variables Active insulin time

I:C ratio

I:C ratio

Insulin sensitivity factor

Basal rates

I:C ratio Active insulin time

I:C ratio

Can give manual correction

Insulin 

delivery

Basal insulin adjusted 

every 5 minutes

Basal insulin adjusted only 

if SG predicted to exit 

range

Basal insulin set to zero: 

extended bolus given every 

10-12 minutes

Basal insulin adjusted every 

5 minutes

Connectivity Minimed Mobile and 

Carelink Connect App

Carelink

Glooko-Diasend CAMAPS FX App – Android 

only

Glooko-Diasend

Glooko-Diasend

CE license 

(age)

>7 years >6 years >1 years

Pregnancy

>2 years

* Recently licensed in UK for Ypsomed and FSL3



Medtronic 780G: How it works



CamAPS: How it works



CamAPS LEARNING

• Analysis of previous day’s data

• Analysis of day divided into multi-hour periods

• Analysis of bolus outcome

• Specific learning from hypos

• Forgetting



Control IQ: How it works



Control IQ



Omnipod 5

Forlenza D et al. Diabetes Tech Ther 2021; 23:410-24 

72.5%

72.5%

64.9%

71.2%





Structured education and Closed loops

• An understanding of the principles of insulin delivery is crucial to 
optimising closed loop delivery AND in the event of system failure, 
either reverting to manual mode or to subcutaneous insulin injection

• Whilst looping need to understand how to manage:
• Meals
• Exercise

• Use of temporary targets
• When to activate and de-activate
• Manual mode/Pump-off scenarios
• Caution with carbs

• Alcohol
• Don’t challenge the system too much!
• Carbohydrate intake
• Use of temporary targets

• Sick days



Boughton CK et al. J Diab Sci Technol 2022;16:218-23.



Conclusion

• Continuous glucose monitoring
• Broader indications as per updated NICE guidance

• RT-CGM offers advantages over FGM for both problematic hypoglycaemia and 
above target HbA1c

• Closed loop insulin delivery
• NHSE pilot shows benefit for those on CSII and FGM not achieving HbA1c < 69 

mmol/mol

• Draft NICE guidance supports broader access

• User education remains crucial to safe and optimal usage 


