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Technology



Background

DCCT. New England Journal Medicine 1993 Hypoglycemia in the DCCT. Diabetes Care 1997



Continuous Glucose Monitoring



Continuous Glucose Monitoring

Pickup J et al. BMJ 2011



GOLD Study



Continuous Glucose Monitoring

JAMA. 2017;317(4):379-387. doi:10.1001/jama.2016.19976
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Continuous Glucose Monitoring

• Compared with SMBG, CGM improved:
• Time <3.9, <3.0mmol/L
• Number episodes <3.9, <3.0mmol/L
• SD
• CV
• MAGE
• Daytime, night-time and overall

DOI: 10.1089/dia.2017.0363



DIAMOND Study



Continuous Glucose Monitoring

JAMA. 2017;317(4):371-378. doi:10.1001/jama.2016.19975
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Continuous Glucose Monitoring
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HypoDE Study



Continuous Glucose Monitoring

http://dx.doi.org/10.1016/S0140-6736(18)30297-6



Continuous Glucose Monitoring

• In a high risk population, 
compared with SMBG, CGM 
significantly improved
• Low glucose events 

<3.0mmol/L
• Nocturnal 

hypoglycaemia
• %time <3.9mmol/L
• %time <3.0mmol/L
• Duration <3.9mmol/L
• Duration <3.0mmol/L
• Glucose CV
• LBGI



CONCEPTT

• Number needed to treat (NNT) with CGM
• 6 pregnant women NNT to prevent one NICU admission

• 6 pregnant women NNT to prevent one large for gestational age

• 8 pregnant women NNT to prevent one case of neonatal hypoglycemia

• From 2020 all pregnant women with type 1 diabetes will be offered 
CGM

Feig et al. Lancet 2017. http://dx.doi.org/10.1016/S0140-6736(17)32400-5



DCCT

DCCT. New England Journal Medicine 1993 Hypoglycemia in the DCCT. Diabetes Care 1997



Changing the relationship between HbA1c 
and hypoglycaemia

Oliver et al. https://doi.org/10.2337/dc19-0977

• Combined HypoDE and 
DIAMOND studies

• Older adults

• All MDI

• Above target

• Impaired awareness of 
hypoglycaemia/ SH
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DCCT

DCCT. New England Journal Medicine 1993 Hypoglycemia in the DCCT. Diabetes Care 1997



Continuous Glucose Monitoring

• Mean HbA1c reduction of > 0.4%

• Reduction in exposure to hypoglycaemia

• Reduced severe hypoglycaemia in people at highest risk

• Permits any level of HbA1c without changing hypo risk

• Effectiveness independent of insulin modality

• (Improves maternofetal outcomes in T1DM pregnancy – CONCEPTT)

• (Sustained for 3 years – COMISAIR)

• (Reduced hospital admissions – Belgium real world data)

• (Reduced work absenteeism - Belgium real world data)



Flash Glucose Monitoring

 No alerts or alarms
• Continuous glucose recorder (‘Flash 

glucose monitoring’)
• Glucose value
• Trend arrow
• 8 hours retrospective continuous 

data
• 14 days wear
• No ability to calibrate



IMPACT study



IMPACT study



Real world data

Dunn et al. Diabetes Res Clin Pract. doi.org/10.1016/j.diabres.2017.12.015 Miller at al. Diabetes Care 2013 Jul; 36(7): 2009-2014



Flash cost effectiveness

Hellmund R et al. https://doi.org/10.1016/j.diabres.2018.01.028 



Flash glucose monitoring

• Reduction in time spent below 3.9mM in well-controlled group

• No HbA1c reductions in RCTs (type 1 or type 2 diabetes)

• Real world data may show small HbA1c benefit

• Possible increase in treatment satisfaction

• Budget impact neutral for very small group of people



Insulin Pumps

Infusion setPatch or tubeless

• Short acting insulin only
• Continuous infusion of small amounts
• Personalised daily insulin pattern
• Temporary rates for illness, exercise, 

stress, alcohol
• Injections shapes with food can be 

changed



HbA1c

Severe hypoglycaemia and glycaemic control in Type 1 diabetes: meta-analysis of multiple daily insulin injections compared with 

continuous subcutaneous insulin infusion. Pickup JC, Sutton AJ. Diabetic Medicine 2008;25:765-774



Hypoglycaemia

Severe hypoglycaemia and glycaemic control in Type 1 diabetes: meta-analysis of multiple daily insulin injections compared with 

continuous subcutaneous insulin infusion. Pickup JC, Sutton AJ. Diabetic Medicine 2008;25:765-774



Insulin Pumps 

• Mean HbA1c reduction of > 0.4%

• Reduction in exposure to hypoglycaemia

• Reduced severe hypoglycaemia in people at highest risk

• Reduce 24 hour insulin requirements

• Weight neutral

• Cost effective for hypoglycaemia reduction and HbA1c lowering (NICE 
TA151 2008)



Hybrid Closed Loop



Hybrid Closed Loop



Hybrid Closed Loop

• 6-month randomized, multicenter trial

• 2:1 randomisation to closed-loop system (closed-loop group) or a 
sensor-augmented pump (control group)

• N =168 (112 closed-loop; 56 control group)

• 14 to 71 years

• HbA1c 5.4 to 10.6%



Hybrid Closed Loop

Mean adjusted difference, 
11 percentage points; 95% 
confidence interval
[CI], 9 to 14; P<0.001



Summary

Pumps CGM Flash

Reduced HbA1c Reduced HbA1c with pump or pens Reduced hypoglycaemia in some

Reduced hypoglycaemia Reduced hypos with pump or pens Reduced HbA1c in some data

Improved quality of life Reduced hypoglycaemia fear Fingerprick replacement

Reduced glucose variability Reduced glucose variability Cost pressure in most users

Weight neutral Reduced hospital admissions

Cost effective Can share data with carers

Can talk to CGM Cost effective in high risk 

Can talk to pumps


