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Guidance 
 
Recommendations 
 
� It is recommended that Individual Funding Request Funding for the following patient 

groups with diabetes is appropriate for Real Time Continuous Glucose Monitor (RT-
CGM) use: 
� Patients with type 1 diabetes who have persistent problems with hypoglycaemia 

unawareness who are unresponsive to conventional insulin dose adjustment. 
 

� Prior to funding being approved for RT-CGMs, patients should provide evidence that 
they have not been able to manage their diabetes through conventional means, in 
accordance with NICE guidance. 

 
� Funding for RT-CGMs should be for short term assessment of diabetic control or 

hypoglycaemia awareness training (not long-term management) and therefore be 
time-limited. Furthermore, RT-CGM use should be overseen by a Consultant in 
Diabetes and/or Endocrinology. 

 
 
Background 
 
Continuous glucose monitoring (CGM) systems are used to continuously check glucose 
levels in tissue fluid. Although there are many variations, devices typically consist of a 
sensor which is subcutaneous, and a wireless monitor. A transmitter sends information 
about glucose levels via radio waves from the sensor to a wireless monitor. The figure below 
illustrates an example of a CGM device.  

 
 



 
Advantages and Disadvantages of CGM use 
 
Advantages of CGM use include the following: 
 

• Glycaemic profiles and trend information from frequent measures can be useful, 
particularly useful for patients with nocturnal hypoglycaemia and asymptomatic 
hypoglycaemia. 

• Improve glycaemic control as a result of frequent measures/information supporting 
patient self-management. 

• Alarm warning to patients with diabetes who are near hypo/hyperglycaemic. 
 
Disadvantages of CGM use include the following: 
 

• Not suitable for all patients. There is a strong association between CGM compliance 
and lower HbA1c levels; therefore CGM use is only likely to benefit patients who 
demonstrate motivation to participate in the control of their diabetes. Patients also 
need to be technologically adept. 

• Lag time. Due to the way glucose moves through the body, there is a lag-time of 5-15 
minutes using CGM, compared to SMBG. 

• Regular calibration (e.g. via SMBG) is necessary to ensure the CGM device is as 
accurate as possible. 

• Sensors need to be replaced. RT-CGM sensors need replacing every 3 – 7 days and 
R-CGM sensors last 12-18 months (costs detailed below). 

• Uncomfortable and invasive. Devices need to be attached subcutaneously to the 
patient, and can have been reported to be uncomfortable and the alarms can be 
disruptive. 

 
 
 
Literature Review and Evidence Summary 
 
The table below summarises the seven systematic reviews identified.   
 

 Study 
Populatio

n 
Interventio

n 
Comparato

r 
Outcome 

1 

Poolsup et 
al (2013) 
[4] 

T1DM 
(<18 
years)  
N = 817,  
 
 
 
or T2DM 
(>18 
years) N = 
161 

CGM 
device for 
minimum 8 
weeks 

SMBG T1DM: overall CGMs no more 
effective at reducing HbA1c, yet 
RT-CGM more effective than 
SMBG (mean diff -0.18% 
(95%CI -0.35% to -0.02%)). 
 
T2DM: overall CGMs show 
significant reduction (mean diff  
-0.31% (95%CI -0.6% to -
0.02%)). 

2 

Voormolen 
et al 
(2013) [2] 

Pregnancy 
(T1DM, 
T2DM, 
and 
gestationa
l diabetes) 
N = 539 

CGM 
device (no 
time limit) 

SMBG Contradictory results found from 
systematic review; 
acknowledged as likely to be 
due to limited number of small 
studies conducted. No evidence 
on cost-effectiveness found. 
 



3 

Szypowsk
a et al 
(2012) [5] 

T1DM 
N = 948 

RT-CGM 
device for 
minimum 12 
weeks  

SMBG RT-CGM associated with 
significant reduction in HbA1c 
for T1DM (mean diff -0.25% 
(95%CI -0.35% to  
-0.17%)). 

4 

Gandhi et 
al (2011) 
[6] 

T1DM and 
T2DM in 
outpatient 
setting 
N = 1,801 
 

CGM 
device for 
minimum 8 
weeks  

SMBG CGM associated with significant 
reduction in HbA1c  (weighted 
mean diff -0.27% (95%CI -
0.44% to -0.1%)). Sub-group 
analysis reported significant 
reduction for adults (TIDM and 
T2DM) but no significant effect 
noted in children.  
 

5 

Wojciecho
wski et al 
(2011) [7] 

T1DM 
N = 1,268 

CGM 
device for 
minimum 12 
weeks 

SMBG CGM associated with significant 
reduction in HbA1c ((mean diff  
-0.26% (95%CI -0.34% to -
0.19%)).similar effect size for 
adults and children reported. 
Pooled results from 4 studies 
showed RT-CGM associated 
with reduction in hypoglycaemic 
event (mean diff  
-0.32 (95%CI -0.52 to -0.13)). 
 

6 

Hoeks et 
al (2011) 
[8] 

T1DM and 
T2DM 
N = 1,589 

RT-CGM 
device for 
minimum 18 
months 

SMBG RT-CGM associated with 
significant reduction in HbA1c 
for adults (decrease 0.3-0.7%, 
or 3-8 mmol/mol) 
 

7 

Golicki et 
al (2008) 
[9] 

T1DM 
children 
N = 131 

CGM 
device (no 
time limit) 

SMBG No association found (mean diff  
-0.02% (95%CI -0.29 to 
0.25%)).; acknowledged as 
likely to be due to small number 
of participants and 
methodological limitations of 
included studies 
 

 
 
A Cochrane Review in 2012 examined the evidence for CGM systems and T1DM [10].  
 

• The review noted that there is limited evidence for the effectiveness of real-
time CGM use in children, adults and patients with poorly controlled T1DM. 
However higher compliance with CGM devices was associated with improved 
HbA1c control.  

• The review noted that the largest improvements in glycaemic control were 
seen for sensor-augmented insulin pump therapy in patients with poorly 
controlled diabetes who had not used an insulin pump before.  

• Although the risk of severe hypoglycaemia or ketoacidosis was not 
significantly increased for CGM users, due to the rarity of such events these 
results have to be interpreted cautiously.  

 
 



NICE guidance on Type 1 diabetes (CG15) notes the following for children [11]:  
 
“Children and young people with type 1 diabetes who have persistent problems with 
hypoglycaemia unawareness or repeated hypoglycaemia or hyperglycaemia should be 
offered continuous glucose monitoring systems” 
 
 
NICE guidance on Type 1 diabetes (CG15) notes the following for adults [11]:  
 
“Continuous glucose monitoring systems have a role in the assessment of glucose profiles in 
adults with consistent glucose control problems on insulin therapy, notably: 

• repeated hyper- or hypoglycaemia at the same time of day 

• hypoglycaemia unawareness, unresponsive to conventional insulin dose adjustment.” 
 
At the time of writing this report it should be noted that CGMs have not yet been appraised 
and recommended by NICE. Consequently there is no requirement for the NHS to fund it. 
NICE clinical guidance 87 (2010) on the management of type 2 diabetes does not make 
reference to CGMs. 
 
 
Scottish Intercollegiate Guidelines Network have national clinical guideline (2010) which note 
[12]: 
 

• Continuous monitoring of interstitial glucose (CMG) is an alternative for people with 
type 1 diabetes who have persistent problems with glycaemic control. 

• Systems using continuous monitoring of glucose … generally only considered for use 
by patients who experience difficulties in maintaining normal glucose levels or who 
have transferred to continuous subcutaneous insulin therapy. 

 
Cost Effectiveness 
 
There are a number of costs associated with CGM use: 

• Hardware costs (such as the receiver and transmitter) varies from around £1,000 to 
£2,500, and typically are recommended to be replaced every 9-12 months [1,2]. 

• RT-CGM disposable sensors can cost £40 - £60 per sensor and each sensor lasts 5 
- 7 days (however many users find they can wear their sensors for longer periods of 
time) [1,2]. 

• R-CGM disposable sensors can cost £800 per sensor and each sensor lasts 12-18 
months (depending on the frequency of use) [2]. 

• Additional costs include expenses and time for training, education and guidance for 
healthcare professionals and patients using CGM devices [2]. 

 
A UK cost-effectiveness study estimated the impact of CGM compared to SMBG on both 
health and economic outcomes of patients with TIDM [3]: 

• Model assumptions included average baseline HbA1c of 10%, reduction of -1.49% 
versus -0.62% HbA1c (for CGM and SMBG respectively), UK specific diabetes 
related complication costs and discount rates were applied on both clinical and 
economic outcomes. A major problem with this study is that none of the systematic 
reviews listed below show these assumptions are correct and the true effect size is 
likely to be approximately 0.2 to 0.3 difference between the two groups. The 
assumption of baseline HbA1c of 10% is also rather high.  

• The incremental cost-effectiveness ratio (ICER) was £17,932/QALY.  

• Additional CGM related costs were partially offset by the savings due to the reduction 
in diabetes related complications and the lower frequency of SMBG tests. Remaining 



extra costs due to CGM were on average £1,361 per year. 

• In a one-way sensitivity analysis considering no effect on the rate of major 
hypoglycaemic event for CGM, the ICER was £23,067/QALY.  
 

Overall this study reported that CGM use is cost-effective in the UK. However the 
assumptions used in the study do not reflect the systematic review findings reported in this 
review; therefore it is unclear at present whether CGM is cost-effective. 
 
 
Discussion 
 
This review has identified evidence that CGM devices can be supportive in the assessment 
of glycaemic profiles for patients with diabetes, and furthermore are associated with 
improved glycaemic control (measured by HbA1c levels). There is some evidence 
suggesting CGMs may reduce hypoglycaemic events and there is a lack of clarity on cost-
effectiveness. Current evidence suggests that RT-CGMs, are more advantageous than R-
CGMs. However the benefits to be gained from using CGM devices largely depend upon 
patient compliance and knowledge of how to use the information. 
 

 
Glossary of Terms 
 
Continuous Glucose 
Monitors (CGM) 
 

CGMs are sensors which measure glucose in interstitial fluid. 
By providing multiple readings a day, CGMs can help patients 
with diabetes to know when to adjust their insulin dosage in 
order to manage their glucose levels. Two types of CGMs 
exist; real-time and retrospective. 
 

Real-Time Continuous 
Glucose Monitors  
(RT-CGM) 
 

RT-CGMs record multiple measures of glucose in interstitial 
fluid; in addition the user can view readings on a monitor 
allowing immediate insulin adjustments. 

Retrospective 
Continuous Glucose 
Monitors (R-CGM) 
 

R-CGMs record and store multiple measures of glucose in 
interstitial fluid; however they do not display this information 
contemporaneously. 

Type 1 Diabetes Mellitus 
(T1DM) 
 

Type 1 diabetes develops when the insulin-producing cells in 
the body have been destroyed and the body is unable to 
produce any insulin. 
 

Type 2 Diabetes Mellitus 
(T2DM) 
 

Type 2 diabetes develops when the insulin-producing cells in 
the body are unable to produce enough insulin, or when the 
insulin that is produced does not work properly (known as 
insulin resistance). 
 

Self-Monitoring of Blood 
Glucose (SMBG) 
 

Self-monitoring of blood glucose refers to home blood glucose 
testing for people with diabetes.  

Glycated haemoglobin 
(HbA1c) 
 

The most common test is the HbA1c test, which indicates 
blood glucose levels for the previous two to three months. The 
HbA1c measures the amount of glucose that is being carried 
by the red blood cells in the body. 
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