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EXECUTIVE SUMMARY 

CLINICAL BENEFITS  

Diabetes is a highly prevalent chronic disease.1 A quarter of a million New Zealanders are currently 
diagnosed with diabetes206 and a further 90,000207 are affected but not yet diagnosed  In total diabetes 
affects 7% of the New Zealand population. Poorly controlled diabetes may cause serious acute and 
chronic complications that negatively impact quality of life and increase healthcare utilisation and costs  
The total direct health care costs for a person with diabetes are approximately three times those for 
people without diabetes 204 Diabetes can lower life expectancy by up to 13 years2; it is the seventh 
leading cause of death in New Zealand, and the fifth leading cause of death in people less than 50 
years of age 215  

There is no reliable data to determine the split between the number of people with Type 1 diabetes and 
Type 2 diabetes in New Zealand  The Ministry of Health suggests most people with diabetes aged 0–24 
years will have type 1 diabetes, while around 90+ percent of those aged 25 years and over are 
expected to have type 2 diabetes 206 This would mean about 29,000 New Zealanders have type 1 
diabetes. The Ministry of Health strategic plan Living Well with Diabetes acknowledges it is vital to 
recognise the specific needs of people with type 1 diabetes 204 Type 1 is usually diagnosed in childhood 
or adolescence, and throughout their lives Type 1 diabetics are dependent on insulin for survival and 
the support of their family and other carers in school, work and social settings  The Living with Diabetes 
plan aims to “Support access to technology that provides more effective insulin therapy and to help with 
self-management, for example ‘apps’ and insulin pumps. Further, the plan identifies that “Parents need 
to help their child to manage glucose levels, insulin therapy and hypoglycaemia”. 

Intensive therapy that lowers average glucose levels has been shown to reduce the risk of the long
term complications of diabetes but also increases the risk of hypoglycaemia.3-5 Fear of hypoglycaemia 
is the most important barrier to achieving optimal glycaemic control and is strongly associated with poor 
adherence to prescribed insulin regimens.6-9 In addition to compromising diabetes management, fear of 
hypoglycaemia impairs quality of life for both patients and their family members 10 14 

Recurrent hypoglycaemia induces a maladaptive response that impairs the ability of patients to detect 
the early warning signs of hypoglycaemia, a condition known as impaired awareness of hypoglycaemia 
(IAH). IAH significantly increases the risk of severe hypoglycaemia, which requires assistance from a 
third party to treat15 and often requires costly emergency medical care 16 Tools are needed that can 
help patients on insulin therapy achieve target glucose levels without increasing their risk of 
hypoglycaemia  

Real-time continuous glucose monitoring (RT-CGMa) is advanced glucose monitoring technology that 
continuously measures interstitial glucose levels and displays the current blood glucose level, direction, 
and rate of change; and uses alarms and alerts to inform patients when blood glucose is exceeding or 
falling below specified thresholds 17,18 This complete picture of glycaemic activity helps guide disease 
management decisions (e.g., insulin dosage adjustments, changes in diet) to avoid glycaemic 
excursions.17,18 For patients with IAH, the alarm function of the RT CGM device may be their only 
warning of emerging hypoglycaemia. In contrast, traditional fingerstick self-monitoring of blood glucose 
(SMBG) as well as flash glucose monitoring, which provides intermittent and limited information about 
blood glucose concentrations at single points in time,17,19 may fail to detect potentially dangerous 
glycaemic excursions even when diligently performed 17,18 Whereas RT CGM continuously transfer 
sensor data in real-time to a receiver, flash glucose monitoring systems rely on intermittent scanning of 
the sensor with the reader   

The Dexcom G5™ Mobile CGM System (G5) and Dexcom G6™ Continuous Glucose Monitoring 
System (G6) are the only continuous real time CGM (RT CGM) devices approved for therapeutic 
decision making as a replacement of SMBG by the United States Centers for Medicaid & Medicare 
(CMS). Ruling CMS 1682 R (https://www cms gov/Regulations and
Guidance/Guidance/Rulings/Downloads/CMS1682R.pdf), which designates therapeutic CGM 

                                                      
a Personal RT-CGM technology displays real-time glucose values and is used by patients in the home setting to self-manage 

diabetes on an ongoing basis  This technology also stores blood glucose values, which can be downloaded to analyze patterns of 
care and optimize treatment. The term RT-CGM used in this dossier exclusively refers to personal use of RT-CGM technology. 
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reimbursable under Medicare Part B, designated the G5 as the only RT-CGM meeting criteria as 
therapeutic CGM  The G6 is currently under review by Medicare for the same classification  

 

The G5 is also the only CGM System with CE (Conformité Européenne) certification for both adults and 
children 2 years and older with two approved sensor placements. 

The G6 is first RT CGM indicated by the FDA for use as both a standalone RT CGM device and for 
integration into automated insulin dosing systems. The G6 is compatible with medical devices and 
electronic interfaces, including automated insulin dosing systems, insulin pumps, blood glucose meters, 
and other electronic devices used for diabetes management. 

With wireless Bluetooth® technology built into the device transmitter, the G5 and G6 are the only fully 
mobile RT-CGM systems that send glucose data directly to a smart device, freeing users from the need 
to carry a separate receiver  The device transmitter securely sends glucose information every five 
minutes directly to an app on iOS and Android enabled devices (see Appendix 1) for real-time diabetes 
management  The G6 can be used as a standalone device when insulin is administered as basal bolus 
injections or in conjunction with continuous subcutaneous insulin infusion.  

The Dexcom Share® feature allows users to select up to five designated recipients or "followers" who 
can remotely monitor the user's glucose information and receive alert notifications for added protection 
and peace of mind, particularly for parents of children and for loved ones of elderly individuals who may 
not be able to reliably measure their own blood glucose values and make insulin dosing decisions on 
their own  Children and elderly diabetes patients who use the G6 and have at least 1 follower have 
significantly better adherence to RT-CGM, lower mean blood glucose levels, and less exposure to 
hypoglycaemia than patients without any followers.20-22  

The overall accuracy of the G6 is equivalent to or better than that of the G5 and Dexcom G4 
PLATINUM™ with 505 software (G4 with 505 software)  In addition, the G6 offers a longer duration of 
sensor life (10 days) and better usability due to its improved sensor membrane technology, 30% thinner 
and contoured wearable sensor, improved applicator, no calibration requirement, and acetaminophen 
blocking capability. For these reasons, the health outcomes demonstrated for the G5 and G4 with 505 
software are expected to be improved in the G6   

Three recently published randomized controlled trials (RCTs), the DIAMOND, GOLD, and HypoDE 
trials, have shown that RT CGM using the G5 or G4 with software 505 in conjunction with multiple daily 
injections (MDI) therapy significantly improves glycaemic control in insulin-treated patients with 
diabetes23 25 and reduces the incidence of hypoglycaemic events in high risk adults with T1DM26 
compared with conventional SMBG. The DIAMOND trial evaluated the effectiveness of RT-CGM in 
patients with poorly-controlled T1DM or insulin-treated T2DM who were treated with MDI 23,24 After 24 
weeks, RT-CGM reduced HbA1c by 0.6% (p<0.001) in patients with T1DM and by 0.3% in patients with 
insulin-treated T2DM compared with patients who received conventional blood glucose monitoring  The 
multicentre, randomized, open-label GOLD trial utilized a crossover design to compare RT-CGM versus 
SMBG in 161 patients with poorly controlled T1DM who were treated with MDI 25 The mean HbA1c was 
0.43% lower (p<0.001), and time spent in daytime and nocturnal hypoglycaemia significantly less (both 
p<0.001), during 26 weeks of RT CGM use than during conventional blood glucose monitoring 25,27 The 
HypoDE RCT evaluated whether RT-CGM reduces the incidence of hypoglycaemic events compared 
with SMBG in 149 high-risk adults (history of IAH or severe hypoglycaemia) with T1DM treated by MDI 
compared with SMBG.26 RT-CGM reduced the incidence of hypoglycaemic events by 72% (incidence 
rate ratio [IRR] 0 28, 95% CI 0 20 0 39, p<0 0001), the incidence of nocturnal hypoglycaemic events by 
65% (IRR 0.35, 95% CI 0.22-0.56, p<0.0001), and the incidence of severe hypoglycaemic events by 
64% (IRR 0.36 (95% CI 0 15 0 88, p=0 0247)  

Data from three recently published studies show that RT-CGM used in conjunction with MDI is as 
effective as the combination of RT CGM and insulin pump therapy for improving glycaemic control 28 30  

The majority of RCTs conducted to date have not been designed or powered to detect significant 
changes in the rate of severe hypoglycaemic events, have often excluded individuals with recurrent 
severe hypoglycaemia from the study samples, and have not robustly measured hypoglycaemic 
episodes 31 An exception was the recently published HypoDE RCT which demonstrated that RT CGM 
reduced the incidence of severe hypoglycaemia events by 64% in high-risk patients who were treated 
with MDI 26 Additional evidence that RT CGM can substantially reduce the incidence of severe 
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hypoglycaemia is provided by the IN CONTROL trial and extension phase of the Juvenile Diabetes 
Research Foundation (JDRF) clinical trial  The IN CONTROL trial was a randomized, open label, 
crossover study conducted in adults with poorly-controlled T1DM and IAH.32 In this study, RT-CGM 
reduced the incidence of severe hypoglycaemia by 59% compared with SMBG  In a 6 month, open
label, extension study of the JDRF clinical trial, children and adults with poorly-controlled T1DM 
receiving intensive insulin treatment who were initiated on RT CGM experienced a 46% reduction in the 
incidence of severe hypoglycaemia.33  

 

ECONOMIC BENEFITS (PLACEHOLDER) 

 

CONCLUSIONS 

 

Real Time Continuous Glucose Monitoring is expected to reduce the short- and long-term complications 
associated with diabetes by decreasing average blood glucose levels, glycaemic variability, and the 
incidence of hypoglycaemia. A strong body of evidence has demonstrated the efficacy of RT-CGM for 
reducing HbA1c levels and glycaemic variability in children and adults with T1DM, and a recently 
published RCT showed that RT-CGM significantly reduces HbA1c in adults with poorly-controlled 
insulin-treated T2DM  In addition, data show that RT CGM reduces the incidence of severe 
hypoglycaemia by 64% in particularly vulnerable T1DM patients (those with a history of severe 
hypoglycaemia or IAH).26 RT CGM is estimated to confer cost savings over 1 year by reducing the 
incidence of costly emergency treatment of severe hypoglycaemia in insulin-treated patients with IAH. 
Additional cost savings would be expected to accrue over a patient’s lifetime as RT CGM has been 
shown to significantly reduce HbA1c, which is strongly associated with the risk for developing long-term 
microvascular and neuropathic complications of diabetes   

RT-CGM is an evolving technology that is becoming the standard of care for insulin-treated patients 
with poorly controlled diabetes. Initial FDA approval of the G5 as a replacement of SMBG for 
therapeutic decision making was made based on the recommendations of a full FDA panel hearing.34 In 
addition, results from the REPLACE-BG study,35 a multicentre, randomized, non inferiority clinical trial, 

confirmed that the use of CGM without confirmatory blood glucose monitoring measurements is as safe 

and effective as using CGM adjunctive to blood glucose monitoring in well controlled adults with T1DM  
Subsequent FDA approval for the G6 as a replacement for SMBG with no calibration and for integration 
with compatible medical devices demonstrates the rapid evolution in this technology    

A recent study found that the G5 has better overall accuracy than many blood glucose meters. The 
overall accuracy of 17 point of-care SMBG blood glucose meters, as measured by the mean average 
relative difference (MARD), which represents the difference between RT-CGM readings and 
contemporaneous blood glucose values assessed by a laboratory standard, ranged from 5 6% to 
20.8%, with 9 of the 17 meters having a MARD exceeding 10%.36 In assessing the safety of insulin 
dosing based on RT-CGM data, the threshold for accuracy has been recognized at less than 10%.37 
The G5 and G6 have an overall MARD of 9.0%. The high accuracy of these devices may enhance 
patients’ confidence in the device’s blood glucose readings and encourage patients to take more 
aggressive actions in response to this information.38 

The G6 is as accurate as the G5 while offering improved usability due to its improved sensor membrane 
technology, 30% thinner and contoured wearable sensor, improved applicator, no calibration 
requirement, 10-day sensor duration, and acetaminophen blocking capability  
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1. PRODUCT INFORMATION AND DISEASE DESCRIPTION 

1.1 PRODUCT DESCRIPTION 

The G6 is a real-time, continuous glucose monitoring device indicated for the management of diabetes 
in persons aged 2 years and older. 

The G6 is intended to replace fingerstick blood glucose testing for diabetes treatment decisions  
Interpretation of the G6 results should be based on the glucose trends and several sequential readings 
over time  The G6 also aids in the detection of episodes of hyperglycaemia and hypoglycaemia, 
facilitating both acute and long-term therapy adjustments. 

The G6 is also able to autonomously communicate with digitally connected devices, including 
automated insulin dosing) systems. The G6 can be used alone or in conjunction with these digitally 
connected medical devices for the purpose of managing diabetes  

The G6 consists of three major components: sensor, transmitter, and a smart phone or device (iOS or 
android) for data display  

 

 
1. Sensor:  The sensor is a flexible, round, miniature wire that is placed just under the skin to read 
glucose levels (Figure 1)  The Sensor is inside the applicator and can be inserted with the push of a 
button. The sensor attaches to the skin with its adhesive patch.  
 

FIGURE 1. G6 SENSOR AND APPLICATOR 

 

 

 
2. Transmitter: The transmitter (Figure 2) wirelessly sends glucose information to the smart device. 
The transmitter snaps into the transmitter holder on the sensor   
 

FIGURE 2  G6 TRANSMITTER 

 

 

  

rel
ea

se
d under 

the

Offic
ial

 In
form

ati
on Act



G6™ CGM System PHARMAC Submission 

 

CONFIDENTIAL AND PROPRIETARY: DO NOT FORWARD WITHOUT WRITTEN PERMISSION OF DEXCOM INC  

P a g e  | 9 

3. Display Device:  Data collected by the sensor is processed and displayed using a smart device 
running the G6™ Mobile Application (Figure 3)  

FIGURE 3. SMART DEVICE WITH G6 MOBILE APPLICATION 

 

 

The sensor wire, transmitter holder, and transmitter are all that remain on the patient’s skin during each 
sensor wear period (Figure 4). 

FIGURE 4. SENSOR AND TRANSMITTER ON PATIENT 
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As shown in Figure 5, Dexcom Share® in the Dexcom G6 Mobile Application allows patients to share 
their data with up to five people (“followers”). After being invited by the “sharer,” and downloading the 
Dexcom Follow® App, an individual becomes a “follower ” The user determines what a follower can see, 
including the user’s sensor glucose readings, trends, alarm/alerts when the user’s glucose is low or 
high, and messages   

 

FIGURE 5. DEXCOM SHARE® 

 
 

 

Dexcom Clarity® is a data management software program that allows the transfer of glucose data from 
the Dexcom G6™ System to remote servers for data management. The cloud-based Dexcom Clarity® 
software is intended for use by both home users and healthcare professionals to assist people with 
diabetes in the review, analysis, and evaluation of historical CGM data to support effective diabetes 
management. The software provides summary reports, which include average glucose, frequency of 
calibrations, and patterns of low and high glucose (Figure 6). Healthcare professionals can use the 
retrospective information presented in Dexcom Clarity® to modify their recommendations for a patient’s 
diabetes management plan.  
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Dexcom Share (Share) lets you send your sensor information from your app to your Followers’ smart 
devices  Read the indications, warnings, and precautions below to find out how you can safely use this 
app feature. 

• Keep Followers Informed 
Use Share to send your sensor information from your smart device to your Followers’ smart 
devices  

• Use as Secondary Notice 
The information on your smart device is sent directly from your G6 transmitter  After it is on your 
device, Share sends it to your Followers. So your Followers’ information is always older than 
yours  Use your current information to manage your diabetes, not your Followers’ possibly 
outdated information. Your Followers can use the information they get to reach out to you and 
support you in managing your diabetes  The information they get is not meant to be used for 
treatment decisions, analysis, or teaching. Followers can’t change your information. 

The Dexcom G6 System can also autonomously communicate with digitally connected devices, 
including automated insulin dosing (AID) systems. The Dexcom G6 System can be used alone or in 
conjunction with these digitally connected medical devices for the purpose of managing diabetes. 

Contraindication 

No MRI/CT/Diathermy 
Don’t wear your CGM (sensor, transmitter or smart device) for magnetic resonance imaging (MRI), 
computed tomography (CT) scan, or high frequency electrical heat (diathermy) treatment. The G6 
hasn’t been tested in those situations. The magnetic fields and heat could damage the components of 
the G6, which may cause it to display inaccurate G6 sensor glucose readings (G6 readings) or may 
prevent alerts  Without G6 readings or alarm/alert notifications, you might miss a severe low or high 
glucose event. 

Warnings 

• Read User Materials 
Before you use your G6, carefully read the materials included with it  If you don’t, you might not use 
the G6 correctly, not understand G6 information, or affect how well it works 

• Don’t Ignore Low/High Symptoms 
Don’t ignore how you feel. If your glucose alerts and G6 readings don’t match what you’re feeling, 
use your blood glucose meter (meter) to make diabetes treatment decisions or, if needed, seek 
immediate medical attention. When in doubt, get your meter out. 

• No Number, No Arrow, No CGM Treatment Decision 
If your G6 doesn’t show a number or arrow, or your readings don’t match your symptoms, use your 
meter to make diabetes treatment decisions  No number, no arrow, no treatment decision  When in 
doubt, get your meter out. 

• Don’t Use If  
Do not use the G6 if you are pregnant, on dialysis, or critically ill. It is not known how different 
conditions or medications common to theses populations may affect performance of the system  
G6 readings may be inaccurate in these populations. 

• Use Meter During Startup 
When you start a new sensor, you won’t get any G6 readings or alarm/alerts until you enter your 
sensor code or two calibrations  Use your meter to make treatment decisions during the 2 hour 
sensor warmup period. 

• Don’t Wait  Calibrate!  
If you have not used the calibration code, you must manually calibrate your G6 using values 
obtained from a blood glucose meter and fingersticks daily  You must calibrate immediately when 
the G6 notifies you. If you haven’t calibrated when notified, your G6 may not be accurate, so use 
your glucose meter to make treatment decisions until you calibrate your G6  

• Use Fingertips 
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Use fingertips only to calibrate from your BG meter. Blood from other places may be less accurate 
and not as timely  

• Sensor Wire Breaks Off 
Don’t ignore broken or detached sensor wires  A sensor wire could remain under your skin  If this 
happens, please contact our 24/7 Technical Support. If a sensor wire breaks off under your skin 
and you can’t see it, don’t try to remove it  Contact your HCP  Also seek professional medical help 
if you have symptoms of infection or inflammation – redness, swelling, or pain – at the insertion 
site  

• Where to Insert: Belly or Buttocks? 
All patients can use their bellies (abdomen)  Patients 2 to 17 years old can also choose their upper 
buttocks. Look for a place on your belly or upper buttocks where you have some padding. The 
sensor is not tested or approved for other sites  Talk to your HCP about the best site for you  

• Sensor Insertion Risks 
It’s uncommon, but inserting the sensor can cause infection, bleeding, or pain, and wearing the 
adhesive patch can irritate your skin. Only a few patients in the G6 clinical studies got slight 
redness and swelling  No sensor wires broke in the clinical studies; however, there is a remote 
chance a sensor wire could break or detach and remain under your skin. Sterile broken sensor 
wires usually don’t pose a significant medical risk  If a sensor wire breaks off or detaches and 
remains under your skin, contact your HCP and Technical Support (24/7). 

• Where to Store Sensors 
You can store your sensors at room temperature or in your refrigerator – as long as it’s between 2° 
C and 30° C  Don’t store sensors in the freezer  

• Inspect the Transmitter 
Don’t use a damaged or cracked transmitter. A damaged transmitter could cause injuries from 
electrical shocks and may make the G6 not work correctly. 

• Use as Directed 
The transmitter is small and may pose a choking hazard. Don’t put it in your mouth or let children 
hold it without adult supervision. 

• Check Smart Device Settings 
When using your smart device, you should confirm that your volume is turned up, your phone is 
not muted, and you do not have headphones plugged in. If your volume is not turned up, the 
device is muted, or headphones are plugged in, you will not hear the sound of any notifications, 
including important alarms. When you have headphones connected to your Android®, alarm/alerts 
will sound through the headphones and the speaker  On your Apple, they will sound only in the 
headphones. 

Some notifications are silent during the first visual and vibrate notification and then make a sound 
on the second notification. If you don’t clear the alert, it repeats at half volume after 5 minutes and 
at full volume after 10 minutes. Your alarm and important alerts sound and display information 
even when your volume is low or muted. Specifically, if your smart device is on mute, only these 
notifications make a sound: 

• Glucose Alarm/Alerts: 
• Urgent Low 
• Urgent Low Soon 
• Low Glucose 
• High Glucose 
• Rise Rate 
• Fall Rate 
• No Readings Alert 

• System Alerts: 
• Calibration Required (after 2 hour sensor warmup, only appears when a sensor code is not 

used) 
• Calibration Error (only appears when a user enters a calibration; calibration is not required) 
• Sensor Expired 
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• Replace Sensor 
• Transmitter (not working) 
• No Storage Error 
• App Stopped  
• Exceptions: On Apple® devices, Signal Loss doesn’t sound when your volume is low or 

muted  

• Bluetooth: Your transmitter talks to your app with Bluetooth. Make sure your smart device 
Bluetooth is on  If not, you will not get alarm/alerts or CGM information  

• Notifications: 
• Make sure your smart device settings allow Dexcom app notifications to show on your Lock 

screen. This will allow you to see notifications without unlocking your phone. 
• Apple: During G6 setup, enable Dexcom app notifications or you won’t get alarm/alerts  

• Battery: The app must always be running in the background and may drain your smart device 
battery  Keep the battery charged  

• Compatibility: Before upgrading your smart device or its operating system, check 
dexcom com/compatibility  Automatic updates of the app or your device operating system can 
change settings or shut down the app. Always update manually and verify correct device 
settings afterward  

• Time: Let the date and time on your smart device automatically update when you travel across 
time zones or switch between standard and daylight saving times  Don’t manually change your 
smart device time, because it can make the time on the trend screen wrong and the app may 
stop displaying data  

• Use USB Cable as Directed 
Use USB cable only as directed, and store safely. Misuse of the USB cable can be a strangulation 
risk. 

• Use Your G6 to Make Treatment Decisions 
Don’t use Share information for treatment decisions, like treating for a low or dosing for a high. Use 
the sensor information on your G6 instead  

• Take HCP Advice 
Has your HCP given you self-monitoring tasks? Keep doing them  Having Followers doesn’t 
replace them. 

• Share Followers Must Follow and You Must Share 
You have to turn Share on to make it send your sensor information to your Followers. Followers 
have to download the Dexcom Follow app to see what you send  

Precautions 

• Avoid Sunscreen and Insect Repellent 
Some skin care products, such as sunscreens and insect repellents, can make the plastic used in 
your G6 crack. Before using your G6, make sure there are no cracks in your transmitter, and 
transmitter holder. If you find a crack, please contact Technical Support. Do not allow these skin 
care products to contact your G6. After using skin care products, wash your hands before touching 
your G6. If any skin care products get on your G6, immediately wipe with a clean cloth 

• Use Correct Sensor Code 
When you start a new sensor, you must enter a code into your display device to use the G6 
without fingerstick calibrations. Each sensor has its own code printed on the back of the adhesive 
patch. Do not use a code from a different sensor or make up a code. If you do not enter the correct 
code, your sensor will not work as well and could be inaccurate. If you lost the sensor code, you 
may calibrate the G6 using fingersticks. 

• Be Accurate, Be Quick. 
Enter the exact BG value displayed on your meter within five minutes of using your meter. Don’t 
enter the G6 reading as a calibration.  

• Don’t Use Sensors if Expired 
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Don’t use expired sensors, because they may give incorrect results. Check the package label for 
the expiration date  It’s in YYYY MM DD (Year Month Day) format  

• Check Sensor Package 
Don’t use sensor if its sterile package has been damaged or opened, because it might cause an 
infection. 

• Clean and Dry Skin 
Clean and dry your hands and your insertion site before inserting your sensor. Wash your hands 
with soap and water, not gel cleaners, and then dry them before opening the sensor package  If 
your hands are dirty when you insert the sensor, you may get germs on the insertion site and get 
an infection  Clean your insertion site with alcohol wipes to prevent infections  Don’t insert the 
sensor until your skin is dry. If your insertion site is not clean and completely dry, you run the risk 
of infection or the transmitter holder not sticking well  
Make sure you don’t have insect repellent, sunscreen, perfume, or lotion on your skin. 

• Where to Insert Sensor: Things to Check 
Keep the safety guard on until you put the G6 applicator against your skin. If you remove the 
safety guard first, you may hurt yourself by accidentally pushing the button that inserts the sensor 
before you mean to. Change your insertion site with each sensor. Using the same site too often 
might not allow the skin to heal, causing scarring or skin irritation. 

Sensor placement is important. Choose a site: 
• At least 8 centimetres from insulin pump infusion set or injection site 
• Away from waistband, scarring, tattoos, irritation, and bones 
• Unlikely to be bumped, pushed, or laid on while sleeping 

• Reuse – Don’t Throw Away the Transmitter 
When ending a session, don’t throw away the transmitter  The transmitter is reusable until the G6 
notifies you that the transmitter battery is about to expire. 

• Use Correct Transmitter, Receiver Device, and Sensor 
G6 components are not compatible with any previous Dexcom products. Do not mix transmitters, 
receivers, and sensors from different generations  

• Going Through Security Check Point 
When wearing your G6 ask for hand-wanding or full-body pat down and visual inspection instead 
of going through an Advanced Imaging Technology scanner (also called a millimetre wave 
scanner) or putting any part of the G6 in the baggage x ray machine  You can wear the G6 for the 
walk-through metal detector. If you do, use your meter for treatment decisions until you leave the 
security area. Because we have not tested every x ray and scanner, we do not know if they 
damage the G6. 
Not sure what kind of machine it is? Be safe  request either hand wanding or full body pat-down  

• Keep Transmitter Close to Display Device 
Keep your transmitter and display device within 20 feet with no obstacles (like walls or metal) 
between them. Otherwise, they might not be able to communicate. If water is between your 
transmitter and the display device  for example, if you’re showering or swimming  keep them 
closer to each other. The range is reduced because Bluetooth® doesn’t work as well through 
water  

• Get Alarm/Alerts on Display Device You Use 
To get your alarm/alerts, set them on the display device you use  Your receiver smart device won’t 
get the alarm/alerts you set on your app. Likewise, your app won’t get the alarm/alerts you set on 
your receiver device  

• Is It On? 
If the smart device is turned off (shut down), it will not show G6 readings or alarm/alerts  Make 
sure your display device is turned on. 

• Check Accessory Devices 
Do you use headphones with your smart device? What about Bluetooth speakers or a smart 
watch? When using peripherals, keep in mind you may get your alarm/ alerts on only one device or 
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peripheral, not all. After connecting any peripheral devices, make sure that your smart device 
settings allow you to continue receiving alarms or alerts  

• Test Speaker and Vibrations 
You have to hear or feel alarm/alerts to react to them, so test your receiver smart device speaker 
and vibrations regularly. 

• Followers Don’t Manage Your Diabetes, You Do 
Don’t rely on your Followers to let you know you need to make a treatment decision. Stay on top of 
your diabetes management  Look at your G6 often  Respond to alarm/alerts  Don’t wait for a 
Follower to reach out – they may not be getting your sensor information because of a technical 
issue  

• Check Your Smart Device and Your Followers’ Smart Devices 

• Internet access required: Both smart devices need to be connected to the Internet to use Share. 
Try sending your Follower an email from your device. If your Follower gets it on their device, both 
smart devices are connected  

• Batteries charged: Make sure the smart device batteries are charged. If either your or your 
Followers’ smart device batteries aren’t charged, Share won’t work  

• Check Your Smart Device 
App on: Whenever you power on your smart device, tap the G6 app to open it  If the app isn’t 
open, Share won’t work. 

• Check Followers’ Smart Devices 

• Sounds on: Followers must keep their smart device volume on, or at least the keep vibration on, 
so they can hear and/or feel alarm/alerts  Smart device settings trump Follow app settings 

• Sharing gaps: Followers won’t get your sensor information when their smart device is off, not 
connected to the Internet, or in Do Not Disturb or Airplane mode. When the Followers fix those 
issues, they’ll start getting the current information but they won’t get the information they missed 

• Cell carrier supports simultaneous voice and data: Most cell service carriers support using voice 
and data at the same time. Check yours and have Followers check theirs. If it’s not supported, 
Share won’t work during phone calls  Share will restart when the call is over and send any waiting 
notifications 

• Customise Share So Followers Can Support You 

• Customise Share to make sure your Followers have the information they need to help you 
manage your diabetes 

• Delay feature: Your Follower won’t get notified until after the delay time you set 

• Not Share feature: You can stop sharing with a Follower any time by choosing Not Share  That 
Follower will stop getting any of your sensor information until you choose to Share again 

Interactions 

Paracetamol/Acetaminophen Blocking 
In previous generations of Dexcom CGM systems (G4/G5), paracetamol/acetaminophen could affect 
sensor readings, making them look higher than they really were. However, with the G6, you can take 
a standard or maximum paracetamol/acetaminophen dose of 1 gram (1,000 mg) every 6 hours and 
still use the G6 readings to make treatment decisions. Taking higher than the maximum dose of 
paracetamol/acetaminophen (eg. >1 gram every 6 hours in adults) may affect the G6 readings, 
making them look higher than they really are   
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1.6 SUMMARY OF MAIN THERAPEUTIC CLAIMS AND PROPOSED USE 

The G6™Mobile CGM System is a real-time, continuous glucose monitoring (RT-CGM) device 
indicated for the management of diabetes in persons aged 2 years and older  

The G6 is intended to replace fingerstick blood glucose testing for diabetes treatment decisions. 
Interpretation of the G6 results should accordingly be based on the glucose trends and several 
sequential readings over time. The G6 also aids in the detection of episodes of hyperglycaemia and 
hypoglycaemia, facilitating both acute and long-term therapy adjustments, which may minimise these 
excursions and their associated adverse health consequences. 

The G6 is also able to autonomously communicate with digitally connected devices, including 
automated insulin dosing) systems. The G6 can be used alone or in conjunction with these digitally 
connected medical devices for the purpose of managing diabetes  

The G6 RT-CGM technology represents a significant advance over SMBG alone because this 
technology reports glucose every 5 minutes, which facilitates the detection of impending low or high 
glucose levels that may otherwise be missed with intermittent data captured by SMGB or flash glucose 
monitoring 162 Nocturnal hypoglycaemia, which accounts for half of all severe hypoglycaemia events,163 
is the primary concern motivating prescription of RT-CGM in two thirds of cases.164 Most of these 
hypoglycaemic episodes are asymptomatic and remain undetected by standard SMBG, as fingerstick 
glucose or flash glucose measurements are rarely performed at night.18 For patients with impaired 
awareness of hypoglycaemia (IAH), the alarm function of RT-CGM devices may be their only warning of 
emerging hypoglycaemia.  

RT CGM technology provides information on the direction, rate, and trend in glycaemic activity, thereby 
offering additional data to guide disease management decisions (eg., insulin dosage adjustments, 
changes in diet), which enables patients to reduce glycaemic variability and increase the time spent in 
the target glucose range.17,18  

Dexcom G5 and G6 are the only continuous RT CGM devices approved in the United States for making 
treatment decisions and the replacement of confirmatory SMBG. Although the FreeStyle LibreTM is 
approved for treatment decisions without confirmatory SMBG, the device only provides glucose 
readings when patients scan their sensors with the reader; thus, the intermittent patient-activated 
glucose data provided by the FreeStyle Libre cannot alert individuals to potentially dangerous glucose 
excursions when they are asleep or otherwise not actively checking their sensor readings. A 
randomized trial comparing the G5 (n=20) and FreeStyle Libre (n=20) in patients with T1DM and IAH 
found that patients treated with G5 spent significantly less time in hypoglycaemia (<3.9 mmol/L: 6.2% 
vs  11 0%, p=0 01; <3.5 mmol/L: 3 5% vs  8 2%, p=0 004; <3 3 mmol/L: 2 4% vs  6 8%, p=0 006; <2 8 
mmol/L: 0.9% vs. 3.8%, p=0.003) and had significantly less fear of hypoglycaemia (p=0.02) than 
patients treated with intermittent flash glucose monitoring 165  

Evidence from REPLACE-BG, a multicentre, randomized, noninferiority, clinical trial, demonstrated that 
the use of the earlier Dexcom G4 CGM device with 505 software (which has equivalent accuracy to the 
G5) without confirmatory BGM is as safe and effective as using RT-CGM adjunctive to BGM in well-
controlled adults with T1DM.35 Mean time in 3 9 10 0 mmol/L (primary endpoint) was 63 ±13% at both 
baseline and 26 weeks in the RT-CGM-only group and 65 ± 13% and 65 ±11% in the RT-CGM + BGM 
group (adjusted difference 0%; one sided 95% CI 22%)  No severe hypoglycaemic events occurred in 
the RT-CGM-only group, and one occurred in the RT-CGM + BGM group. These results indicate that 
patients using the G5 and G6 devices can reduce their burden of multiple daily finger sticks when using 
RT CGM without loss of efficacy or safety, and that the cost of RT-CGM may be lowered by reducing 
the number of BGM test strips required  

The Dexcom Share® feature allows users to select up to five designated recipients or "followers" who 
can remotely monitor the user's glucose information and receive alert notifications for added protection 
and peace of mind, particularly for parents of children and for loved ones of elderly individuals who may 
not be able to reliably measure their own blood glucose values and make insulin dosing decisions on 
their own. Children and elderly diabetes patients who use the G5 and have at least 1 follower have 
significantly better adherence to RT CGM, lower mean blood glucose levels, and less exposure to 
hypoglycaemia than patients without any followers.20 22  

Three recently completed RCTs (the DIAMOND, GOLD, and HypoDE trials) have shown that RT CGM 
in conjunction with MDI therapy significantly improves glycaemic control in T1DM and insulin-treated 
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T2DM patients compared to MDI,23-25 and reduces the incidence of hypoglycaemic events in T1DM 
individuals with IAH or severe hypoglycaemia,26 compared with conventional blood glucose monitoring  
The DIAMOND RCT evaluated the effectiveness of RT-CGM in patients with poorly-controlled T1DM 
(n=158) or insulin treated T2DM (n=158) who were treated with MDI 23,24 After 24 weeks, RT CGM 
reduced HbA1c by 0.6% (p<0.001) in patients with T1DM and by 0.3% in patients with insulin-treated 
T2DM compared with patients who received conventional blood glucose monitoring  T1DM patients who 
received RT-CGM also spent significantly less time in hypoglycaemia (p=0.002), had less diabetes 
distress (p<0 001) and hypoglycaemic fear (p=0 02), and had better hypoglycaemic confidence 
(p<0.001) and well-being (p=0.01), compared with conventionally-monitored patients.23,166  

The GOLD trial, a 26-week, multicentre, randomized, open label, crossover study conducted in 161 
patients with poorly-controlled T1DM treated with MDI, evaluated the impact of RT-CGM on glycaemic 
outcomes, well being, diabetes distress, and hypoglycaemic fear and confidence 25,27 Mean HbA1c was 
0.43% lower (p<0.001), and time spent in daytime and nocturnal hypoglycaemia significantly less 
(p<0 001), during RT CGM use than during conventional blood glucose monitoring. In addition, during 
treatment with RT-CGM, patients reported better well-being (p=0.02) and hypoglycaemia confidence 
(p<0 001) compared to when treated with conventional SMBG  

The HypoDE study, a 6-month, multicentre, open-label, parallel, randomized controlled trial, was 
conducted to determine whether RT CGM reduces the incidence of hypoglycaemic events compared 
with SMBG in 149 high-risk adults (history of IAH or severe hypoglycaemia) with T1DM treated by 
MDI 26 Compared with SMBG, RT CGM reduced the incidence of hypoglycaemic events by 72% 
(incidence rate ratio [IRR] 0.28, 95% CI 0.20-0.39, p<0.0001) and the incidence of nocturnal 
hypoglycaemic events by 65% (IRR 0 35, 95% CI 0 22-0.56, p<0 0001)  RT-CGM also significantly 
reduced glycaemic variability, hypoglycaemia-related distress, and satisfaction with glucose monitoring 
compared with SMBG  

Data from three recently published clinical studies show that RT-CGM used in conjunction with MDI is 
as effective as the combination of RT CGM and insulin pump therapy for improving glycaemic control 28

30  

The results of these recent RCTs and real world studies support the findings of earlier RCTs, including 
the landmark JDRF studies, which established the efficacy of RT-CGM in T1DM patients treated with 
either MDI or insulin pump therapy.167 171,33,172,173 These studies have shown that, compared to SMBG, 
RT-CGM significantly reduces HbA1c, glycaemic excursions, and glycaemic variability without 
increasing hypoglycaemic episodes in children and adults with poorly-controlled T1DM and in adults 
with well-controlled T1DM who are receiving MDI or insulin pump therapy.167,171,33,172,173 Similar 
improvements in glycaemic control are seen when RT-CGM is continued or initiated in a routine clinical 
practice environment.169,170,33 The greatest reductions in HbA1c occur in patients who consistently use 
RT CGM 167,174,23,170,171,33,25  

The majority of RCTs conducted to date have not been designed or powered to detect significant 
changes in the rate of severe hypoglycaemic events, have often excluded individuals with recurrent 
severe hypoglycaemia from the study samples, and have not robustly measured hypoglycaemic 
episodes 31 An exception was the recently published HypoDE RCT which demonstrated that RT CGM 
reduced the incidence of severe hypoglycaemia events by 64% in high-risk patients who were treated 
with MDI.26 Additional evidence that RT CGM can substantially reduce the incidence of severe 
hypoglycaemia is provided by the IN CONTROL trial and extension phase of the Juvenile Diabetes 
Research Foundation (JDRF) clinical trial  The IN CONTROL trial was a randomised, open label, 
crossover study conducted in adults with poorly-controlled T1DM and IAH.32 In this study, RT-CGM 
reduced the incidence of severe hypoglycaemia by 59% compared with SMBG  In a 6 month, open
label, extension study of the JDRF clinical trial, children and adults with poorly-controlled T1DM 
receiving intensive insulin treatment who were initiated on RT CGM experienced a 46% reduction in the 
incidence of severe hypoglycaemia.33  

Thus, a strong body of evidence supports the efficacy of highly accurate RT CGM, used in conjunction 
with MDI or insulin pump therapy, to significantly reduce HbA1c, time spent in hypoglycaemia and fear 
of hypoglycaemia and improve well being and quality of life in patients with insulin-treated diabetes  
Burgeoning data also suggest that this technology can significantly reduce the incidence of dangerous 
and costly severe hypoglycaemic events in high risk patients  
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3.2 BURDEN OF DISEASE 

3.2.1 Clinical Presentation and Course 

T1DM 

There is considerable variability in the initial presentation of T1DM in children and adults 53 T1DM is 
usually diagnosed based on the classic catabolic symptoms suggestive of insulin deficiency, 
including polyuria, polydipsia, weight loss, and marked hyperglycaemia.53  

Chronic complications of diabetes, including retinopathy, nephropathy, and neuropathy, rarely have 
been reported in prepubertal children and children with T1DM duration of only 1-2 years, but may 
occur after the onset of puberty or after 5-10 years of T1DM.53  

Most older adults with T1DM have longstanding disease 53 Some may have advanced complications, 
as detailed below, while some may live with diabetes for many years without the development of 
complications 53 CVD risks for people with type 1 diabetes are substantially higher than for people 
with type 2 diabetes (50 percent higher in men and up to 90 percent higher in women).212 

Insulin is the requisite treatment for all individuals with T1DM 54 

T2DM 

T2DM is often undetected for many years because hyperglycaemia develops gradually and at earlier 
stages is often not severe enough for the patient to notice any of the classic symptoms of diabetes 47 
Although some patients with T2DM are diagnosed after developing the classic acute symptoms, the 
first symptoms in others are nonspecific, (e.g., fatigue, poor wound healing, dry mouth) and may not 
be recognized as diabetes.58  

In general, children and adolescents diagnosed with T2DM present with glycosuria without 
ketonuria, mild thirst, some increase in urination, and little-to-no weight loss; however, up to 33% will 
have ketonuria at diagnosis, with 5% to 25% having ketoacidosis unrelated to stress, illness, or 
infection.58  

Due to the progressive nature of T2DM, many people with the disease eventually require insulin.47  

Insulin Use in New Zealand  

A total of 51,934 people with either T1DM or T2DM regularly used insulin in 2016, that is, 22% of all 
diagnosed diabetics. Insulin use was highest in the 0–24-year age group with diabetes, with 62% of 
these regularly dispensed insulin  206 

3.2.2 Complications of Diabetes 

a. Hypoglycaemia 

The ADA defines hypoglycaemia as “any abnormally low plasma glucose concentration that 
exposes the subject to potential harm” with a proposed threshold plasma glucose value <70 mg/dL 
(<3.9 mmol/L).15 Mild hypoglycaemia is associated with the presence of autonomic symptoms 
manifested as a cause of activation of the sympathetic nervous system and include trembling, 
palpitations, sweating, anxiety, hunger, nausea, and tingling; individuals are able to self-treat mild 
hypoglycaemia 59 Moderate hypoglycaemia is associated with both autonomic and 
neuroglycopenic symptoms, and the individual is also able to self-treat.59 Neuroglycopenic 
symptoms are manifested in response to decreased levels of glucose to the brain and include 
difficulty concentrating, confusion, weakness, drowsiness, vision changes, difficulty speaking, 
headache, dizziness and tiredness 59 Severe hypoglycaemia requires the assistance of another 
person to treat and can lead to seizures, coma, and even death.15 

Hypoglycaemia is the most common and serious adverse event caused by insulin treatment60 and 
is a major barrier to optimal diabetes management.61 Large landmark randomised clinical trials 
(RCTs) have shown that intensive diabetes therapy, which aims to achieve lower average blood 
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glucose results, increases the risk of severe hypoglycaemia by 2- to 3-fold in patients with T1DM 
and T2DM 62,63,4,64  

Health Consequences of Hypoglycaemia  

Recurrent and severe hypoglycaemia can cause significant morbidity and mortality. Profound and 
prolonged hypoglycaemia may cause transient or persistent neurological deficits. Repeated 
episodes of severe hypoglycaemia are associated with impaired cognitive function in children, and 
can have potentially deleterious and cumulative long term effects on intellectual function.65 Severe 
hypoglycaemia in older patients has been associated with an increased risk of dementia.66 A 
recent history of severe hypoglycaemia is the single most significant factor associated with driving 
collisions for drivers with diabetes,67,68 and severe hypoglycaemia may contribute to fatal vehicular 
accidents by impairing cognitive, motor, and perceptual functioning.69,68 Among patients who 
receive emergency inpatient treatment for severe hypoglycaemia, 22% experience persistent 
neurological deficits that cause disability after discharge.70 

Among individuals with T1DM, 4-10% of all deaths are attributed to severe hypoglycaemia,71,72 and 
risk of death 5 years after an episode of severe hypoglycaemia is 3 4 fold in those who report 
severe hypoglycaemia.73 Severe hypoglycaemia is associated with an increased risk of 
cardiovascular events and sudden cardiac death, although it is not yet clear whether 
hypoglycaemia is causally linked to cardiovascular risk or is marker of frailty and predictor of 
adverse outcomes in patients with diabetes.74  

Diabetes is the 7th leading cause of death in New Zealand, and the 5th leading cause in New 
Zealanders less than 65 years of age 213 

Quality of Life 

Regardless of severity, hypoglycaemia substantially reduces well-being and impairs quality of life 
by interfering with physical, mental and social functioning, sleep, work productivity, and enjoyment 
of recreational and leisure activities.11,12,61 A literature review found that studies consistently 
demonstrate a lower health related utility associated with hypoglycaemia.10 Studies also have 
demonstrated that health-related quality of life decreases with increasing severity and increasing 
frequency of non severe hypoglycaemic episodes.10 Nocturnal hypoglycaemia, a particularly feared 
event, negatively affects well-being and increases fatigue 75 

The negative emotional and physical impact of hypoglycaemia extends beyond the individual with 
diabetes to their family members. A survey of 2,057 family members of people with diabetes found 
that 61% experienced distress over a family member experiencing a hypoglycaemic event.13 
Parents of children with diabetes worry about their child's ability to detect/report hypoglycaemia 
and factors that impacted their child's blood glucose levels and over which they could exercise little 
control, including leaving their child with other caregivers who could not be trusted to detect 
hypoglycaemia, difficulties remotely monitoring and regulating their child's food consumption and 
activity, and physical and social changes accompanying childhood development.14 

Fear of Hypoglycaemia 

The development of fear of hypoglycaemia is associated with both the severity and frequency of 
past episodes of hypoglycaemia.10,76 Fear of hypoglycaemia is associated with psychological 
distress, particular increased anxiety,77,78 which can make it difficult for patients to differentiate 
anxiety and hypoglycaemic symptoms78 and consequently delay or prevent the patient from 
responding appropriately to hypoglycaemia to prevent a more severe hypoglycaemic episode.10 

In addition to causing psychological distress, fear of hypoglycaemia can have a negative impact on 
diabetes management and metabolic control. Fear of hypoglycaemia is strongly associated with 
poor adherence to prescribed insulin regimens.8,9 The impact of hypoglycaemia and fear of future 
hypoglycaemic episodes was assessed via a self-administered survey in 202 patients with T1DM 
and 133 patients withT2DM.7 Following a mild or moderate hypoglycaemic episode, 37.8% of 
T1DM and 29.9% of T2DM patients reported increased fear of future episodes; and 74.1% and 
43 3%, respectively, reported modifying their insulin dose  After episodes of severe 
hypoglycaemia, most patients with T1DM and T2DM expressed fear of future events (63.6% and 
84.2%, respectively) and reduced their doses of insulin. A survey of 1,404 employed individuals 
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with diabetes across the US, UK, Germany, and France found that, of the 1,024 individuals taking 
insulin, 25% decreased their insulin dose following a non severe hypoglycaemic episode 6 

Fear of hypoglycaemia is also common among the parents of children with diabetes.79. Scores on 
the behaviour scale of the Hypoglycaemia Fear Survey, particularly of mothers, suggest that they 
may maintain slightly higher than optimal glucose levels in their children to avoid 
hypoglycaemia 80,81 

Fear of hypoglycaemia is a major contributor to the decrease in health-related quality-of-life of 
patients with diabetes  Patients with hypoglycaemia symptoms report more fear and worry of 
hypoglycaemia and are more affected by their diabetes compared with those without 
hypoglycaemia symptoms 82 

Incidence of Non-Severe Hypoglycaemia 

In a survey of 3,859 people with diabetes in 7 European countries, rates of non-severe 
hypoglycaemia were 1.8 episodes per week for patients with T1DM and 0.4-0.7 episodes per week 
for patients with insulin-treated T2DM.83 These figures likely represent underestimates of the true 
rate of non severe hypoglycaemia as a majority of respondents in this study had either impaired or 
absent ability to recognise symptoms of hypoglycaemia. 

Prevalence and Incidence of Severe Hypoglycaemia 

Approximately 30-40% of adults with T1DM,84-87 22% of insulin-treated adults with T2DM,88 and 6% 
of youth with insulin-treated T2DM84 experience at least 1 severe hypoglycaemic event annually. 

Five studies of children and adolescents with T1DM have reported rates of severe hypoglycaemia 
ranging from 0.16 to 0.38 episodes per patient-year.89-92 Incidence rates for severe hypoglycaemia 
in adults with T1DM range from 0.5 to 3.2 events per patient year, with most studies reporting an 
incidence of 1 episode per patient-year 93,85,83,86,94,87,95,96 

The incidence of severe hypoglycaemia in children and adolescents with insulin treated T2DM is 
0.12 episodes per patient-year.97 A systematic literature review (1998-2014) of 11 studies involving 
6851 adults with insulin treated T2DM found that the incidence of severe hypoglycaemia was 1.0 
episodes per patient-year.98 

Impaired Awareness of Hypoglycaemia and Risk of Severe Hypoglycaemia 

IAH is an acquired complication of insulin therapy whereby patients lose the ability to perceive the 
early, largely neurogenic, warning symptoms of developing hypoglycaemia 99,100 The prevalence of 
IAH increases with diabetes duration, and is found in 10 58% of adults with T1DM,101 108,83,86,109,94,87 
21 29% of children and adolescents with T1DM,110,91 and 8 20% of adults with insulin treated 
T2DM.111,107,83,94,112 

The reduced ability to detect the acute autonomic warning symptoms of hypoglycaemia creates a 
vicious cycle of recurrent hypoglycaemia and increases the risk of severe hypoglycaemia.113,114 
IAH is associated with a 3-10 times greater incidence of severe hypoglycaemia in patients with 
T1DM110,101,103,115,104,116,107,83,94 and a 2 17 times greater incidence of severe hypoglycaemia in 
patients with insulin-treated T2DM 111,107,94,112  

Data from a randomized clinical study of RT-CGM versus SMBG in adults with T1DM and IAH 
demonstrated that there is an inverse association between HbA1c and both the number of severe 
hypoglycaemic events and CGM assessed hypoglycaemia.117 Thus, reaching target HbA1c values 
comes with a higher risk of severe hypoglycaemia in this high risk group  

b. Chronic Microvascular Complications 

The microvascular complications of diabetes include retinopathy, nephropathy, and neuropathy.47 
After 15 or more years of disease, 85% of persons with insulin dependent diabetes will develop 
diabetic retinopathy and 20% will develop vision-threatening proliferative diabetic retinopathy.118 
Diabetic retinopathy is the leading cause of blindness in adults aged 20 74 years 119 Approximately 
20-30% of people with diabetes will develop nephropathy.120 In T1DM, overt nephropathy will 
progress to renal failure in 50% of patients within 10 years and 75% within 20 years 120 
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Approximately 20% of patients with T2DM who develop overt nephropathy will progress to renal 
failure within 20 years 120 Diabetic neuropathy affects up to 70% of people with diabetes and is 
responsible for 60% of all non-traumatic lower-extremity amputations.121 There were 448 diabetes 
related lower limb amputations in New Zealand public hospitals in 2016  

Chronic Macrovascular Complications and Mortality 

Cardiovascular disease is the most common cause of diabetes-related death and disability.122 US 
adults with diabetes have a 1.5 to 1.8 times increased risk of heart attack, stroke, and death from 
CVD compared with those without diabetes.121 Heart disease and stroke account for 68% and 16% 
of diabetes related deaths, respectively, in the US119  

c. Prevalence of Poor Glycaemic Control  

Despite adoption of intensive diabetes therapy as the standard of care in diabetes treatment, data 
from NHANES 2007 2010 indicate that 48% of US adults with diabetes have poor glycaemic 
control (A1c ≥7.0%).134 Individuals aged 18-44 years with complications who were receiving less 
intensive diabetes therapy had the lowest rate of achieving target HbA1c levels (28%), while 70% 
of adults aged 45-64 years and 84% of those aged ≥65 years with complications who were 
receiving moderately intensive therapy achieved their HbA1c targets.134 A lower proportion of older 
adults with diabetes have poor glycaemic control, with 38% of those aged ≥65 years compared 
with 51% aged <65 years achieving HbA1c of ≥7.0% in NHANES 2003-3006.135 

A 2007-2008 retrospective claims analysis of a large US managed care organization (MCO) 
revealed poor rates of glycaemic control among adults with diabetes, with 68% and 44% of 
individuals with T1DM and T2DM, respectively, at or above the HbA1c target of 7.0%.136  

In the SEARCH Study, 56% of US youth with T1DM and 46% with T2DM had poor glycaemic 
control, as defined by failing to meet the age-specific ADA target or, for individuals aged <6 years, 
having an HbA1c ≥8.5%.137 

Recent data from the US T1D Exchange Registry indicate that about more than three quarters of 
children and two thirds of adults with T1DM fail to achieve target glucose levels (Figure 7).138 

d. Effects of Glycaemic Control on Risk of Long-term Diabetes Complications 

Landmark RCTs, such as the Diabetes Control and Complications Trial (DCCT)4 and the 
Stockholm Diabetes Intervention Study (SDIS) in T1DM and the UKPDS (United Kingdom 
Prospective Diabetes Study)125 and Kumamoto study126 in T2DM, have established that intensive 
diabetes therapy, which aims to reduce HbA1c, delays or prevents long term diabetes 
complications. In all studies, glycaemic control was directly related to the risk of diabetes 
complications. For example: 

• In the DCCT, a 10% reduction in HbA1c was associated with a 35% risk reduction for 
retinopathy and a 25-44% risk reduction for nephropathy 127  

• In the UKPDS, each 1% decrease in HbA1c was associated with a 37% reduction in the risk 
of microvascular complications, a 16% reduction in heart failure, and a 21% reduction in 
diabetes-related and all cause mortality.128 

An observational follow-up study to the DCCT, the Epidemiologic Diabetes Interventions and 
Complications (EDIC) study, demonstrated the importance of achieving early glycaemic control in 
reducing the risk of long-term complications. During the EDIC study, patients who had received 
conventional treatment during the DCCT were encouraged to switch to intensive diabetes therapy 
and those who had received intensive therapy in the DCCT continued receiving this care.129 During 
the first 7 years of the EDIC, metabolic control converged between the former DCCT treatment 
groups (HbA1c of 8.1% for the intensive and 8.3% for the conventional group).129 Despite the 
delayed improvement in HbA1c in the former DCCT conventional treatment group, patients in the 
former DCCT intensive therapy group continued to experience a significantly reduced risk of 
developing microvascular complications during the EDIC.130 132 This prolonged protective effect of 
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Glucose Monitoring Recommendations 

Patients who are receiving MDI or insulin pump therapy should perform SMBG prior to meals and 
snacks, at bedtime, occasionally postprandially, prior to exercise, when they suspect low blood 
glucose, after treating low blood glucose until they are normoglycaemic, and prior to critical tasks 
such as driving.154 For many patients, this will require testing 6 10 (or more) times daily,154 causing 
both inconvenience and expense which would be averted by RT-CGM.  

Guidelines and consensus statements from a range of international diabetes societies regarding 
the use of RT-CGM for monitoring glucose in patients with diabetes are described in detail in 
Section 10 1 and are summarised below  RT CGM should be available to all insulin treated 
patients with diabetes.157 In addition, patients with IAH, other patients at risk from hypoglycaemia, 
including the elderly, patients with renal impairment, and athletes would also benefit from RT
CGM.157  

HbA1c tests should be performed at least twice yearly for patients who meet treatment goals and 
have stable glycaemic control.154 HbA1c tests should be performed quarterly for patients whose 
therapy has changed or who are not meeting glycaemic control goals.154  

Intensive insulin therapy (MDI or insulin pump therapy) is the standard recommended 
pharmacologic treatment for patients with T1DM.54 Most patients with T2DM can be successfully 
treated with lifestyle intervention and oral antidiabetic agents after initial diagnosis.54 However, as 
noted above, many patients will eventually require insulin.54 

3.3.2 Place in Therapy of Dexcom G6 RT-CGM System 

The potential uses of the G6 System summarised below are consistent with the policies of large 
commercial health plans in the USA regarding coverage of RT-CGM.158 160 

The G6 should be considered as replacement to conventional SMBG in people aged ≥2 years with 
diabetes, and is particularly appropriate in insulin treated people with diabetes who meet any of the 
following criteria: 

• Suboptimal glycaemic control, as evidenced by HbA1c exceeding the target specified by 
consensus guidelines 

o The ADA has defined suboptimal glycaemic control in adults and children as HbA1c >7.0% 
(53 mmol/mol) and >7.5% (58 mmol/mol), respectively.154 

• Wide fluctuations in blood glucose levels regardless of A1c 

o Research indicates that the combination of ambient hyperglycaemia, glucose variability, and 
hypoglycaemia (the “glycaemic triumvirate”) accelerates the development and progression of 
diabetes complications more so than the additive contribution of the individual glycaemic 
disorders.161 

• Frequent hypoglycaemia 

o Hypoglycaemia includes all episodes of an abnormally low plasma glucose concentration that 
expose the individual to potential harm.61 

o All episodes of hypoglycaemia substantially increase the risk of subsequent hypoglycaemia 61 

• Severe hypoglycaemia 

o Severe hypoglycaemia is defined as an event requiring assistance of another person to 
actively administer carbohydrate, glucagon, or other resuscitative actions 61  

• Impaired awareness of hypoglycaemia (IAH) 

o IAH is defined as the diminished ability to detect the early neurogenic warning symptoms of 
hypoglycaemia.61 The presence of IAH increases the risk of severe hypoglycaemia by 3 10 
times in patients with T1DM110,101,103,115,104,116,107,83,94 and 2-17 times in patients with insulin-
treated T2DM.111,107,94,112 
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3.3.3 Expected Uptake of Dexcom G6 System in New Zealand  

The projected uptake of the G6 RT-CGM system in New Zealand consistent with the access criteria 
proposed in Section 2 1 is based on sales of the system in Australia, where it is reimbursed through 
the National Diabetes Services Scheme under the following eligibility criteria: 

Children and young people with type 1 diabetes aged less than 21 years who: 

• Are expected to benefit clinically from the use of CGM; and 

• have the willingness and capability to use CGM; and 

• have the commitment to actively participate in a diabetes management plan which 
incorporates CGM  

And fulfil one of more of the following criteria: 

• frequent significant hypoglycaemia—more than one episode a year of significant 
hypoglycaemia requiring external, third party assistance; and/or 

• impaired awareness of hypoglycaemia; and/or 

• inability to recognise, or communicate about, symptoms of hypoglycaemia; and/or 

• significant fear of hypoglycaemia for the child/young person or a family member/ carer which 
is seriously affecting the health and wellbeing of the child or young person or contributing to 
hyperglycaemia as a reaction to this fear. 

PROJECTED SALES OF DEXCOM G6 SYSTEM ASSUMING REIMBURSEMENT 1 JANUARY 2019 UNDER 

DESCRIBED SCENARIOS 

Withheld under section 9(2)(ba)(i)

rel
ea

se
d under 

the

Offic
ial

 In
form

ati
on Act



G6™ CGM System PHARMAC Submission 

 

CONFIDENTIAL AND PROPRIETARY: DO NOT FORWARD WITHOUT WRITTEN PERMISSION OF DEXCOM INC  

P a g e  | 35 

Withheld under section 9(2)(ba)(i)

rel
ea

se
d under 

the

Offic
ial

 In
form

ati
on Act



G6™ CGM System PHARMAC Submission 

 

CONFIDENTIAL AND PROPRIETARY: DO NOT FORWARD WITHOUT WRITTEN PERMISSION OF DEXCOM INC  

P a g e  | 36 

 

4. PRICE INFORMATION (PLACEHOLDER) 
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5. PATENT INFORMATION 

Dexcom has no patents relating to the G6 System filed in New Zealand at the present time. 
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6.1 IMPACT ON THE WIDER HEALTH SECTOR (PLACEHOLDER) 
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The run-in phase, which was initiated by 276 participants, lasted for 2-10 weeks, depending on 
whether the participant was a RT CGM user at the time of study entry  There were two parts of 
the run-in phase of which participants completed various portions, depending on whether they 
were using RT CGM at study entry: 1) Dexcom RT-CGM system configured to record glucose 
concentrations not visible to the participant (referred to as a blinded CGM) for 14 days to collect 
baseline data and 2) standard RT CGM for 2 8 weeks for RT CGM training  In both phases, the 
participant’s willingness and ability to use the study RT-CGM and BGM were assessed. 

Successful completion of the 14-day blinded phase required study CGM wear on a minimum of 
11 of 14 days and an average of three blood glucose measurements per day by the study BGM. 
Successful completion of the unblinded CGM phase required CGM use on ≥21 days during the 
past 28 days and an average of four or more BGM measurements on at least 90% of days; for 
participants whose run in phase was shortened, the number of days of CGM use were reduced 
accordingly. Of 276 participants who entered the run-in phase, 50 did not enter the randomized 
trial for the following reasons: 24 did not meet the BGM criterion, 6 had >10% of CGM readings 
of <60 mg/dL, and 20 were withdrawn for a variety of other reasons. 

After randomization, participants in both groups were instructed to calibrate the study RT-CGM 
per Dexcom specifications and to use it daily. Both groups also were instructed to perform a 
BGM measurement when the fasting RT CGM glucose concentration was <300 mg/dL or when 
the RT-CGM glucose concentration during the day was >300 mg/dL for 1 h.  

The RT CGM + BGM group was instructed to perform a BGM measurement with the study meter 
for RT-CGM calibrations whenever an insulin bolus was administered, when treating or 
attempting to prevent hypoglycaemia, and before going to bed   

Clinical Outcomes: Analyses followed the intention-to-treat principle. The primary outcome was 
a treatment group comparison of time in range of 70 180 mg/dL (3.9-10.0 mmol/L) during the 26
week trial by using an ANCOVA model adjusted for baseline time in range and site as a random 
effect  Secondary outcomes included CGM measures of mean glucose, glycaemic variability 
(coefficient of variation), and hypoglycaemia (time <70 mg/dL, 60 mg/dL, and 50 mg/dL; area 
above curve 70 mg/dL; and percentage of days with ≥20 consecutive min of glucose 
concentrations <60 mg/dL), hyperglycaemia (time >180 mg/dL, 250 mg/dL, 300 mg/dL; area 
under the curve 180 mg/dL; and percentage of days with ≥20 consecutive min of glucose 
concentrations >300 mg/dL), change in HbA1c, and proportion of participants with both no 
worsening of HbA1c by >0 3% (3 3 mmol/mol) and no severe hypoglycaemic event  

Sample Characteristics: A total of 226 patients were randomly assigned to the RT-CGM group 
(n=179) or the RT-CGM + BGM group (n=77)  The mean age of patients was 44 ± 14 years and 
mean duration of T1DM was 24 ± 12 years. The mean HbA1c was 7.0% ± 0.7%. Almost half 
(47%) of patients were RT-CGM users  

One participant in the RT-CGM-only group was determined after randomization to have been 
ineligible (percentage of time <60 mg/dL during blinded baseline CGM wear was >10%)  Seven 
participants in the RT-CGM-only group and two in the RT-CGM + BGM group withdrew from the 
trial  Thus, the trial was completed by 142 (95%) of the RT-CGM only group participants and by 
75 (97%) of the RT-CGM + BGM group participants.  

Among participants completing the trial, all in both groups were using RT CGM in month 6  CGM 
use averaged 6.76 ± 0.5 and 6.86 ± 0.4 days/week in the RT-CGM-only and RT-CGM + BGM 
groups, respectively, over the 26-week trial, with 91% and 95% averaging ≥6 days/week  All 
participants in the RT-CGM + BGM group and all but one in the RT-CGM-only group averaged ≥5 
days/week over the entire 26 weeks  Among patients who completed the trial, BGM tests per day 
from meter downloads (including the two-required daily BGM tests) averaged 2.86 ± 0.9 in the 
RT-CGM-only group and 5 4 ± 1 4 in the RT CGM + BGM group (p<0 001)  

Outcome (Time in Normoglycaemic): Mean percentage time in normoglycaemic (70-180 
mg/dL) was 63 ± 13% at both baseline and 26 weeks in the RT CGM group  In the RT CGM + 
BGM group, mean percentage time in normoglycaemic was 65 ± 13% at baseline and 65% ± 
11% at 26 weeks (adjusted difference = 0%; one side 95% CI 2 0%)   
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at least 4 times daily. Participants in both groups were provided general diabetes management 
education   

Follow-up visits for both treatment groups occurred after 4, 12, and 24 weeks. The RT-CGM 
group had an additional visit 1 week after randomization  The control group had 2 additional visits 
1 week before the 12- and 24-week visits, at which a CGM sensor in blinded mode was inserted 
to collect glucose data for 1 week  Telephone contacts for both groups occurred 2 and 3 weeks 
after randomization. 

Clinical Outcomes: The primary outcome was change in the central laboratory-measured 
HbA1c level. Prespecified secondary outcomes included percentage of participants with HbA1c 
level less than 7 0%; CGM measured time in range (70 180 mg/dL), duration of hypoglycaemia 
(<70 mg/dL, <60 mg/dL, and <50 mg/dL), duration of hyperglycaemia (>180 mg/dL, >250 mg/dL, 
and >300 mg/dL), and glucose variability (coefficient of variation); change in IAH; and change in 
frequency of blood glucose meter testing. 

Prespecified exploratory outcomes included CGM measured mean glucose concentration and 
the following binary HbA1c outcomes to assist in translation of the primary HbA1c analysis to a 
participant level: HbA1c level less than 7 5% and relative HbA1c reduction greater than or equal 
to 10%. Post hoc outcomes included HbA1c reduction of 1% or more, HbA1c level less than 
7 0% or reduction of 1% or more, CGM measured area above the curve 70 mg/dL and area 
under the curve 180 mg/dL, change in insulin dose, and change in body weight. 

The World Health Organization (Five) Well being Index (WHO-5) and the EQ 5D-5L were used to 
assess non-diabetes-specific quality of life. The Diabetes Distress Scale (DDS), the 
Hypoglycaemia Fear Survey (HFS III), and the Hypoglycaemia Confidence Scale (HCS) were 
used to assess diabetes-specific quality of life. Treatment satisfaction was measured in the RT-
CGM group at 24 weeks suing the CGM Satisfaction Survey (44 items on a 1 5 Likert scale, with 
the computed score representing the mean of the 44 items and subscales of benefits and lack of 
hassles)   

A hypoglycaemic event was defined as a series of at least two sensor glucose values less than 
54 mg/dL, lasting at least 20 min, with no intervening values of 54 mg/dL or more  The end of a 
hypoglycaemic event was defined as a minimum of 15 consecutive minutes with at least two 
sensor glucose values of at least 54 mg/dL and at least 10 mg/dL above the nadir of the event  A 
new event was temporally separated from any previous event by 15 min or more, with no 
intervening values less than 54 mg/dL. 

Analyses followed the intent-to-treat (ITT) principle. The primary analysis was a treatment group 
comparison of the change in HbA1c level from baseline to 24 weeks, adjusted for baseline 
HbA1c level and clinical site as a random effect.  

Sample Characteristics: A total of 158 participants were assigned to the RT CGM group 
(n=105) or control group (n=53). Mean (SD) age was 48 (13) years (range, 26-73 years, with 34 
participants [22%] ≥60 years); 44% were women  Median diabetes duration was 19 years (IQR, 
10-31 years), and mean baseline HbA1c level was 8.6% (SD, 0.6%; range, 7.5%-9.9%). 

The 24-week primary study outcome visit was completed by 102 participants (97%) in the RT
CGM group and all 53 (100%) in the control group. Overall visit completion was 99% and 98%, 
respectively. Three participants in the RT CGM group (4 total visits) and 3 in the control group (3 
total visits) had additional visits, not required in the protocol, for diabetes management.  

Outcome (HbA1c): Mean reduction in HbA1c level from baseline was 1 1% at 12 weeks and 
1.0% at 24 weeks in the RT-CGM group and 0.5% and 0.4%, respectively, in the control group 
(primary analysis repeated measures p<0 001)  At 24 weeks, the adjusted treatment group 
difference in mean change in HbA1c level was -0.6% (95% CI, -0.8% to -0.3%; p<0.001; Figure 
8)  There was no significant interaction of the effect of treatment on 24-week HbA1c level 
according to baseline HbA1c, age (Figure 9), education level, or type of site. 
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Follow-up visits for both treatment groups occurred after 4, 12, and 24 weeks. The control group 
had 2 additional visits 1 week before the 12  and 24-week visits, to initiate blinded CGM use for 1 
week. Both groups were contacted by telephone 2 and 3 weeks after randomization. 

Clinical Outcomes: Change in HbA1c level from baseline to 24 weeks was the primary 
outcome. Prespecified secondary outcomes included the proportions of participants with HbA1c 
levels below 7 0%, HbA1c levels below 7 5%, relative reduction of at least 10%, reduction of at 
least 1%, reduction of at least 1% or HbA1c level below 7.0%, and CGM metrics. Additional 
outcomes included scores on the Clarke Hypoglycaemia Unawareness Survey, 2 general quality-
of-life measures (5-level EuroQol-5D and 5-item World Health Organization Well-Being Index), 
and 3 diabetes specific quality of life measures (Hypoglycaemia Fear Survey, Diabetes Distress 
Scale, and Hypoglycaemic Confidence Scale). The RT-CGM group's satisfaction was assessed 
using the CGM Satisfaction Scale at 24 weeks   

Power calculations indicated that a sample size of 132 was necessary to provide at least 90% 
power to detect a difference in mean HbA1c level between treatment groups, assuming a 
population difference of 0.4%, effective SD of 0.7 for the 24-week values after adjustment for the 
correlation between baseline and 24 week values, and a 2 sided α level of 0 05  Sample size 
was set at 150 to account for potential loss to follow-up. 

Analyses followed the ITT principle  The primary analysis was a treatment group comparison of 
the change in HbA1c from baseline to 24 weeks in a mixed-effects linear model with baseline 
HbA1c level as a fixed effect and clinical site as a random effect  The analysis was repeated post 
hoc with clinical site as a fixed effect. Confounding was assessed by including baseline variables 
imbalanced between treatment groups as covariates  Multiple imputation was used to replace 
missing 24-week HbA1c data when both central laboratory and local values were missing. If the 
central laboratory measurement was missing but the local measurement was known, the value 
used in the analyses was imputed using a regression line based on the site’s local HbA1c 
measurements  An analysis using a repeated measures mixed-effects linear model also was 
conducted. To assess for interaction between baseline factors and treatment effects on the 
change in HbA1c level from baseline to 24 weeks, interaction terms were included in the mixed
effects models. Binary HbA1c outcomes were evaluated in mixed-effects logistic regression 
models with baseline HbA1c level as a fixed effect and clinical site as a random effect using an 
adaptive quadrature estimation routine. Adjusted differences for the binary outcomes were 
calculated using Kleinman and Norton’s method and CIs using bootstrapping  Frequency of 
SMBG according to meter download data was compared between groups using the Wilcoxon 
rank-sum test  All p values were 2 sided. 

Sample Characteristics: A total of 158 participants were assigned to the RT-CGM group (n=79) 
or control group (n=79) and the 24-week primary study outcome visit was completed by 77 
participants (97%) in the RT-CGM group and 75 (95%) in the control group. Mean (SD) age was 
60 (10) years (range, 35-79 years), with 52% of participants ≥60 years; 56% were female  Medan 
diabetes duration was 17 years (interquartile range, 11 to 23 years), and mean baseline HbA1c 
level was 8 5% ± 0.6% (range, 7 5% to 9 9%)   

Outcome (HbA1c): Mean HbA1c at baseline (8.5 ± 0.6% in the RT-CGM group and 8.5 ± 0.7% 
in the Control group) decreased to 7 5 ± 0 7% and 7 9 ± 0 8%, respectively, at 12 weeks with an 
adjusted difference in mean change of -0.3% (95% CI, -0.6% to -0.1%; p=0.005). In both groups, 
mean HbA1c levels increased slightly between 12 and 24 weeks (mean HbA1c level at 24 
weeks, 7.7% ± 0.7% in the RT-CGM group vs. 8.0% ± 0.9% in the control group). The adjusted 
difference in mean change in HbA1c from baseline was 0 3% (CI, 0 5% to 0 0%; p=0 022)   

Secondary HbA1c outcomes tended to favour the RT-CGM group, although none of the 
prespecified secondary outcomes reached statistical significance  

Outcome (CGM Metrics). Median CGM-measured time in the range of 70 to 180 mg/dL 
increased more in the RT CGM group than in the control group (from 802 minutes per day at 
baseline to 882 minutes per day at 24 weeks in the RT-CGM group and from 794 to 836 minutes 
per day in the control group), reflecting a greater reduction in time above 180 mg/dL in the RT
CGM group than in the control group (Table 16). The groups did not differ meaningfully in 
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Outcome (Insulin Use): At 24 weeks, change from baseline in total daily insulin dose per 
kilogram of body weight was 0 1 units (SD, 0 3) in the RT CGM group and 0 0 units (SD, 0 3) in 
the control group. The groups did not differ meaningfully in the ratio of basal–bolus daily insulin 
dose or number of injections per day of rapid acting insulin  New noninsulin diabetes medications 
were added during follow-up for 2 participants (3%) in the RT-CGM group and 2 (3%) in the 
control group  

Outcome (Body Weight): Mean weight change from baseline to 24 weeks was 1.3 kg (SD, 3.6) 
in the RT CGM group and 0 2 kg (SD, 4 5) in the control group  

Outcome (IAH): The group did not differ meaningfully in Clarke Hypoglycaemia Unawareness 
scores at 24 weeks  

Outcome (Quality of Life): The treatment groups did not differ meaningfully in any of the 5 
quality of-life measures  

Outcome (RT-CGM Satisfaction): The RT-CGM group had high satisfaction with use of RT-
CGM, as indicated by the mean score of 4 3 (SD, 0 4) on the CGM Satisfaction Scale (score 
range, 1 to 5). Mean scores were 4.4 (SD, 0.5) on the benefits subscale and 1.8 (SD, 0.5) on the 
hassles subscale, indicating that perceived benefits were high and perceived hassles low  On 
almost all items, most participants responded with scores indicating high satisfaction. 

Outcome (Severe Hypoglycaemia): Severe hypoglycaemia did not occur in either group   

Outcome (Adverse Events): DKA did not occur in either group. In the RT-CGM group, 1 
participant died of a myocardial infarction and 2 others were hospitalized for chest pain and fully 
recovered, all considered to be unrelated to RT-CGM use. No serious adverse events occurred in 
the control group  

Study Limitations: The trial duration was limited to 6 months. 

Conclusion: This randomized trial demonstrates that RT-CGM can be beneficial for adults 
withT2DM treated with basal–bolus insulin therapy, as has been shown in prior studies for adults 
with T1DM  A high percentage of the study participants used RT CGM on a daily or near-daily 
basis over 6 months with a limited number of visits and phone contacts, none after 3 months prior 
to the 24 week primary outcome visit  Use of RT CGM was associated with a high degree of 
patient satisfaction, reduced hyperglycaemia and consequently HbA1c levels, and increased time 
in the target glucose range. Because few insulin-treated patients with T2DM are currently 
prescribed RT-CGM, the study results indicate an additional management method that may be 
beneficial for these patients  

Quality Grade: Good 
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Sample Characteristics: A total of 116 patients were enrolled (T1DM, n=34; T2DM, n=82). 
Participants with mean age of 67 ± 5 years were randomly assigned to the RT-CGM group (n=63) 
or Control group (n=53). Median (IQR) of diabetes duration was 21 (14, 30) years and mean 
baseline HbA1c was 8 5 ± 0 6%  The groups were well balanced with respect to education level 
and diabetes durations. The 24-week primary study outcome visit was completed by 97% (n=61) 
of the RT CGM group and 100% (n=53) of the Control group  

Outcome (HbA1c): Mean HbA1c at baseline (8.4 ± 0.6% in the RT-CGM group and 8.6 ± 0.7% in 
the Control group) decreased to 7 5 ± 0 7% and 8 0 ± 0 8%, respectively, at 12 weeks with an 
adjusted difference in mean change of -0.3% (p=0.005). At 24 weeks, HbA1c reduction from 
baseline was greater in the RT CGM group than Control group ( 0 9 ± 0 7% vs  0 5 ± 0 7%) with 
an adjusted difference in mean change of -0.4 ± 0.1% (p<0.001).  

Outcome (CGM Metrics): CGM metrics are shown in Table 17  Significant between group 
differences in improvements in CGM-measured mean glucose, glycaemic variation and in the 
average time within glucose range (70 180 mg/dL) and in hyperglycaemia (>250 mg/dL) at 24 
weeks were observed; however, there was minimal hypoglycaemia at baseline in both the RT-
CGM and Control groups (median time <60 mg/dL was 10 vs. 8 minutes/day, respectively), which 
affected the ability to detect a difference in hypoglycaemia. 

Outcome (SMBG Frequency): Among the 61 RT-CGM participants completing the trial, mean 
RT-CGM use was 6.9 ± 0.2 days/week in month one (weeks 1-4); and 6.8 ± 1.1 days/week in 
month 6 (weeks 21 24); 97% used RT  CGM ≥6 days/week in month 6. The mean reduction in 
the number of daily blood glucose tests from baseline to week 24 was significantly greater for the 
RT CGM group compared with the Control group ( 1 2 ± 1 6 vs  0.2 ± 1 4, p=0 001)  

Outcome (RT-CGM Satisfaction): In the RT-CGM group, satisfaction with use of RT-CGM was 
high as indicated by the mean score of 4 2 ± 0 4 on the CGM Satisfaction Survey (possible score 
range 1 to 5), with mean scores of 4.3 ± 0.5 on the ‘Benefits’ subscale and 1.8 ± 0.5 on the 
‘Hassles’ subscale, indicating that perceived benefits were high while perceived hassles were 
few. 

Outcome (Severe Hypoglycaemia): There were no severe hypoglycaemia events in either 
group. 

Outcome (Adverse Events): There were no DKA events in either group  

Study Limitations: The study did not address the question of whether RT-CGM would reduce 
severe hypoglycaemia events in vulnerable populations (e g , patients with hypoglycaemia 
unawareness). 

Conclusion: This randomized trial demonstrates that RT CGM can be beneficial for elderly 
adults with T1DM and T2DM treated with basal-bolus insulin therapy, as has been shown in prior 
studies in younger adults with diabetes  A high percentage of the study participants used RT
CGM on a daily or near-daily basis over 6 months with a limited number of visits and phone 
contacts  RT-CGM use was associated with a high degree of patient satisfaction, reduction in 
HbA1c, hyperglycaemia and glycaemic variability and an increase in time in glucose range. Given 
these significant benefits, RT CGM should be considered for older adults with diabetes using 
MDI. 

Quality Grade: Good 
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confidence (Hypoglycaemia Confidence Questionnaire), and diabetes-related distress (Problem 
Areas in Diabetes Scale)  During masked CGM, glucose levels were recorded but were not seen 
by the patient. After masked CGM, patients were excluded if they either did not believe they 
would wear the CGM sensor more than 80% of the time or did not perform adequate calibrations 
during the run in (on average ≥12 of 14 during a 7-day period). 

Patients were randomized 1:1 into the first treatment period to RT CGM using the G4 with 505 
software or conventional therapy. Randomization was performed by a centralized web-based 
program that stratified patients by site according to a predefined sequence; random block size 
varied between 1 + 1 and 2 + 2. 

RT CGM was compared with conventional therapy using only SMBG  Patients were not blinded 
to treatment. All patients received basic instruction on insulin dosing, such as bolus correction, 
food choices, and the effect of physical activity on glucose control  A graph was displayed for 
patients showing the proportion of insulin at time of injection (100%) and the proportion of insulin 
remaining to give effect at various time points after injection  The patients received general 
guidelines for interpreting glucose levels and trends obtained by RT-CGM. 

During the first week, no alarms were set on the RT-CGM device for low glucose levels except 
for acute hypoglycaemia (<55 mg/dL or 3.05 mmol/L). Alarm settings were introduced no later 
than 2 weeks after randomization  At each visit, patients were encouraged to use RT-CGM 
information at least every1 to2 hours during daytime. In the conventional group, patients were 
encouraged to measure blood glucose levels according to guidelines (i e , ≥4 times daily)  Insulin 
dosing was based on self-measurement of blood glucose and not RT-CGM values. Assessment 
of HbA1c was blinded to treatment status  During the 17-week washout period, patients used 
conventional therapy and masked CGM was performed for 2 weeks. 

Patients were assessed at the start of each treatment period and at weeks 2, 4, 13, and 26  
HbA1c was measured at all visits in each treatment period except week 2. Masked CGM was 
performed 2 weeks before both treatment periods  During conventional therapy, masked CGM 
was also performed during 2 of the 4 last weeks to evaluate total time in hypoglycaemia, 
euglycaemia, hyperglycaemia, and glycaemic variability. At all visits, CGM and self
measurements of blood glucose data were downloaded and used to assess glucose levels, 
number of self-measurements of blood glucose, time CGM was in use, and for optimizing 
glycaemic control. To maintain an equal number of visits for both treatment periods, the study did 
not permit extra patient visits for improving glycaemic control  

Clinical Outcomes: The study was powered to detect a difference of 0.3% (3 mmol/mol) in 
HbA1c between weeks 26 and 69 at 90% power and assuming a standard deviation of 1 1%, 
which required 144 participants. Assuming a dropout rate of 10%, 160 individuals were required 
for enrolment. 

The full analysis set (FAS) consisted of all randomized patients who had at least 1 follow-up 
measurement in each treatment period  The safety analysis consisted of all randomized patients 
who received treatment (RT-CGM or conventional therapy) at any time with patients assigned to 
treatment administered but not randomized treatment  The last observation carried forward 
(LOCF) principle was applied for any missing efficacy measurements from the last weeks of each 
treatment period  

The primary endpoint was the difference in HbA1c between RT-CGM and conventional therapy 
at weeks 26 and 69 for the FAS with adjustment for treatment period and patient effects using 
procedure for generalized linear models in SAS software, with sequence, patient (sequence), 
period, and treatment as class variables  A post hoc sensitivity analysis of primary outcome was 
performed by multiple imputation with 50 study samplings on all patients randomized by using 
demographics, baseline characteristics, baseline comorbidities, and HbA1c values at run in and 
randomization as imputation variables. A second post hoc sensitivity analysis investigating the 
effect of the site and interaction between site and treatment modelled as fixed effects on the 
primary outcome was performed. 

Secondary endpoints included mean amplitude glycaemic excursions; the SD of glucose levels; 
the percentage of time in hypoglycaemia (<70 mg/dL and <54 mg/dL), the number of min/day 
spent in hypoglycaemia in the daytime and night-time; hyperglycaemia, and euglycaemia during 
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RT-CGM use. Other endpoints included Diabetes Treatment Satisfaction status (range 0-36) and 
change in satisfaction (range 18 to 18), WHO 5 Well Being Index (range 0-100), Hypoglycaemic 
Fear Behaviour Scale (range 0-4) and Hypoglycaemic Fear Worry Scale (range 0-4), the 
Problem Areas in Diabetes scale (range 0 100), and the Hypoglycaemic Confidence Scale  Other 
endpoints were the number of self-measurements of blood glucose and rate of severe 
hypoglycaemia, defined as unconsciousness from hypoglycaemia or requiring assistance from 
another person. 

Sample Characteristics: There were 161 patients randomized with a mean age was 43 7 years; 
45.3% were women, and mean HbA1c was 8.6% (70 mmol/mol). Of the 161 randomized 
patients, 142 (88 0%) had follow up data during both treatment periods in the FAS population  
The FAS population had a mean (SD) age of 44.6 (12.7) years; 56.3% were men and 99.3% 
were white  Mean HbA1c was 8 7% (SD, 0 8%) (72mmol/mol), and mean diabetes duration was 
22.2 (11.8) years. For the primary efficacy outcome HbA1c, FAS population, the LOCF 
imputation was done for 2 (2 9%) patients at the end of RT CGM therapy and 3 (4 1%) at the end 
of conventional therapy. 

Outcome (HbA1c): Mean (SD) HbA1c during RT CGM use was 7 92% (0 8%) (63 mmol/mol) 
and during conventional treatment was 8.35% (0.9%) (68 mmol/mol) (mean difference, -0.43% 
[95% CI, -0 57%to 0 29%] or 4 7 mmol/mol [95%CI, 6.27 to -3.13 mmol/mol]); p<0 001)  HbA1c 
was lower in RT-CGM-treated patients during the first and second treatment periods, whereas 
levels were similar at the beginning of both periods. 

FIGURE 11. HBA1C VALUES AT INCLUSION, RANDOMIZATION, AND DURING THE TWO DIFFERENT 

PERIODS OF TREATMENT 

 

 

In a sensitivity analysis (performed by using multiple imputation) of the primary outcome, 
including all participants in the trial (n=161), the effect on HbA1c by RT CGM was 0 39% (95% 
CI, 0.24%-0.55% [p<0.001]). The second sensitivity analysis of primary outcome (adjusted for the 
site effect and interaction between site and treatment) showed an HbA1c reduction of 0 43% 
(95% CI, 0.22%-0.64% [p<0.001]) for RT-CGM use vs conventional therapy. The interaction 
between site and treatment term was not significant (p=0 84)  

Outcome (Glycaemic Variability): The SD of blood glucose estimated by CGM and compared 
with masked CGM during conventional treatment was lower during RT CGM use than 
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conventional therapy (68.49 vs 77.23 mg/dL; p<0.001) as was the case for mean amplitude of 
glycaemic excursions (161 93 vs 180 96 mg/dL; p<0 001)  

Outcome (Well-being and Treatment Satisfaction): Overall well-being, estimated with the 
WHO-5 questionnaire, improved during RT CGM use (66 1 vs 62 7; p=0 02)  Treatment 
satisfaction was higher during RT-CGM use as measured by the Diabetes Treatment Satisfaction 
Questionnaire status version (30 21 vs 26 62; p<0 001) and change version (13 20 vs 5 97; 
p<0.001).  

Outcome (Hypoglycaemia Fear Survey): Scores on the Hypoglycaemia Fear Survey behaviour 
and worry subscales were similar during SMBG and RT-CGM. 

Outcome (Hypoglycaemic Confidence Scale): The Hypoglycaemia Confidence Scale score 
improved significantly from 3.27 to 3.40 (p<0.001) during RT-CGM use and, when analysed 
separately, 4 of the 9 scale items improved significantly: staying safe from serious problems with 
hypoglycaemia when in a social situation (p=0.016); confidence in catching and responding in 
time to hypoglycaemia (p=0 033), avoiding serious problems due to hypoglycaemia (p=0 002), 
and continue to do the things you really want to do despite the hypoglycaemia risk (p=0.022). 

Outcome (Sensor Use): Overall mean time of RT CGM use, estimated by the proportion of 
CGM data downloaded in relation to follow-up time, was 87.8% during RT-CGM treatment 
periods  RT CGM use ranged between 86 5% and 91.9% during various study visits  HbA1c was 
reduced by 0.46% (0.31%-0.61%) in patients using the CGM sensor more than 70% of the time, 
and there was no significant difference inHbA1c for those using the CGM sensor for less than 
70% of the time. 

Outcome (SMBG Frequency): Patients performed a mean (SD) of 2.75 (1 39) self-
measurements of blood glucose during RT-CGM therapy and 3.66 (2.30) during conventional 
therapy  

Outcome (% of Time Spent in Hypoglycaemia): The proportion of time spent with 
hypoglycaemia (<70 mg/dL) during RT CGM use was less than during conventional therapy, 
2.79% (40 min) versus 4.79% (69 min), with p<0.001. This was also found for glucose levels of 
<54 mg/dL, 0 79% (11 min) versus 1.89% (27 min), with p<0 001   

Outcome (Time Spent in Nocturnal Hypoglycaemia): Time spent in nocturnal hypoglycaemia 
was less during RT-CGM use for both the evaluated glucose levels of <54 mg/dL and <70 mg/dL 
irrespective of the time frames used (time 00:00-05:59 or 22:00-05:59), with p<0.001 in all cases. 
Time spent with nocturnal glucose levels below 70 mg/dL (Time 00:00-05:59) was reduced by 
48% (10.2 vs. 19.6 min) and glucose levels <54 mg/dL by 65% (3.1 vs. 8.9 min). 

Outcome (Time Spent in Daytime Hypoglycaemia): Daytime hypoglycaemia was significantly 
reduced by RT-CGM compared with SMBG for both glucose levels evaluated, and both time 
frames, with p<0.001 in all cases  Time with daytime glucose levels below 70 mg/dL (Time 0:600
23:59) was reduced by 40% (29.5 vs. 48.8 min) and for glucose levels <54 mg/dL by 54% (8.2 
vs  18 0 min)  

Outcome (Number of Hypoglycaemic Episodes): Episodes of both daytime and nocturnal 
hypoglycaemia were fewer during RT CGM use for both the evaluated glucose levels and 
irrespective of time frames used, significant for all time frames for episodes below 54 mg/dL. 
During a 2-week period, there was overall an average of 9 46 episodes of daytime (time: 06:00
23:59) hypoglycaemia (<70 mg/dL) when using RT-CGM and 11.78 while using conventional 
therapy (p=0 002)  The corresponding episodes for glycaemic value below 54 mg/dL were 3 5 for 
RT-CGM versus 5.58 for conventional therapy (p<0.001). 

Outcome (Glycaemic Variability): The CV was lower during RT CGM compared with 
conventional therapy (0.37 vs. 0.40, difference = -0.03 [-0.05 to -0.02], p<0.001), and when 
analysed for the nocturnal period, time frame 00:00-05:59, (0 35 vs  0 38, p<0 001) and daytime 
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periods, time 06:00-23:59, (0.37 vs. 0.41, p<0.001). Corresponding findings exited when other 
time frames were used  The SD and MAGE were also lower both during nocturnal and daytime 
periods with p<0.001 in all cases. 

Outcome (Hypoglycaemia Confidence): Overall hypoglycaemia confidence was greater at the 
end of the RT-CGM period than at the end of the SMBG period, 3.40 (95% CI 3.32-3.47) versus 
3 27 (95% CI 3 18 3 35) with p<0 001  RT CGM use was associated with greater confidence than 
SMBG use in being able to avoid serious problems due to hypoglycaemia (p=0.0020), detect and 
respond to falling glucose levels and thus prevent hypoglycaemia (p=0 0033), and continue with 
one’s chosen lifestyle activities despite the risk of hypoglycaemia (p=0.022). In addition, RT-CGM 
use was linked to greater confidence in social situations (p=0 016)  

Outcome (Severe Hypoglycaemia): There were 5 events of severe hypoglycaemia during 
conventional treatment (event rate, 0 19 per 1000 patient years) and 1 event occurred during RT-
CGM therapy (event rate, 0.04 per 1000 patient-years). There were 7 severe hypoglycaemia 
events during the washout period when all patients were on conventional therapy (event rate, 
0.41 per 1000 patient-years). 

Outcome (Adverse Events): In total, there were 77 patients with 137 AEs during RT CGM and 
67 patients with 122 AEs during conventional therapy. There were no obvious numerical 
differences for any AE between the treatments  One patient in the RT CGM group discontinued 
use because of an allergic reaction to the sensor. There were 7 patients with a total of 9 serious 
AEs during RT-CGM treatment and 3 patients with total of 9 serious AEs during conventional 
treatment. Ketoacidosis was not reported during the study. 

Study Limitations: Nineteen patients (~12.0%) had no follow-up data in the second treatment 
period and were not included in the primary analysis. Generally, in a parallel-group study, this 
can lead to an imbalance between groups. However, in the current study, patients served as their 
own controls and thus no such problem existed. It has therefore been proposed that the full 
analysis set population should be used in crossover studies as the main analysis  In addition, 
with the crossover design, it can be determined whether results are going in the same direction 
during the first treatment period from a parallel design perspective  Sixteen of the 19 patients 
who had no follow-up data in the second treatment period hadHbA1c data during the first follow-
up period  Among these patients, those with RT-CGM had a 1 0% decrease in HbA1c, whereas 
those with conventional therapy had an increase of 0.1%. There were more patients treated with 
RT CGM than conventional therapy who discontinued treatment during the first treatment period  
This was due to patients wanting to continue RT-CGM and therefore not completing the study 
while receiving conventional therapy in the second period and due to patients experiencing 
device-related problems. A second limitation is that the study could not be blinded and hence 
patients were aware of the intervention  In addition, the current results are restricted to patients 
with HbA1c of at least 7.5%. 

Conclusion: Among patients with inadequately controlled T1DM treated with MDI, the use of 
RT-CGM compared with conventional treatment for 26 weeks resulted in lower HbA1c and 
reduced time and episodes of nocturnal and daytime hypoglycaemia  Continuous RT CGM was 
needed to obtain these effects. Further research is needed to assess clinical outcomes and 
longer-term adverse effects  

Quality Grade: Good 
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group initiated insulin pump before the primary outcome was assessed (one after 6 weeks and 
one after 26 weeks) and two in the RT CGM plus MDI group started a non insulin glucose
lowering medication during follow-up. 

During weeks 25-28, 33 (94%) of 35 participants in the RT CGM plus insulin pump group and 34 
(97%) of 35 participants in the RT-CGM plus MDI group used CGM for 6 days per week or more. 
Based on meter downloads, mean SMBG was 3 8 tests per day (SD 1 8) in the RT CGM plus 
insulin pump group and 3.7 tests per day (1.4) in the RT-CGM plus MDI group at baseline and 
3 0 (2 7) in the RT CGM plus insulin pump group and 3 2 (1 4) in the RT CGM plus MDI group at 
28 weeks (p=0·92). 

Clinical Outcomes: The primary outcome was change in CGM measured time in the glucose 
range of 70-180 mg/dL from baseline using all available CGM data after the first 4 weeks of the 
trial  Prespecified secondary outcomes included change in HbA1c from baseline; percentage of 
participants with HbA1c less than 7·0% at 14 weeks and 28 weeks; CGM-measured mean glucose 
concentration, time in hyperglycaemia (>180 mg/dL, >250 mg/dL >300 mg/dL), time in 
hypoglycaemia (<70 mg/dL [<60 mg/dL, <50 mg/dL) and coefficient of variation; self-reported 
hypoglycaemia unawareness; change in total daily insulin dose; and change in body weight. Insulin 
data were obtained for the RT-CGM plus insulin pump group by downloading data from the pump 
and by self-report for the RT CGM plus MDI group   

Safety outcomes were frequencies of severe hypoglycaemia (defined as an event that required 
assistance from another person to administer carbohydrate, glucagon, or other resuscitative 
actions), diabetic ketoacidosis, and serious adverse events, irrespective of causality. 

The sample size was determined by the number of participants completing the original trial  The 
trial was projected to have at least 80% power with a type 1 error rate of 5% (two-sided) to show 
a treatment group difference in the primary outcome of time in glucose concentration target range 
if the true population difference is at least 7·5% (108 min per day), assuming an SD of 8·0% (115 
min per day) for time in range and a minimum of 50 participants completing the trial   

The primary analysis was a treatment group comparison using a linear regression model with the 
change in time in glucose concentration target range (using all data after the first 4 weeks) as the 
outcome adjusting for baseline time in range, baseline HbA1c concentration, and clinical site as a 
random effect  Confounding was assessed by repeating the analysis including baseline variables 
imbalanced between treatment groups as covariates. Exploratory analyses assessed the 
interaction between the treatment effect on the change in time in range and baseline factors by 
including interaction terms in linear regression models. The interaction between the treatment 
effect on the change in time in range and the time of day was assessed by including both the day 
and night time in range in a repeated measures model adjusting for the baseline time in range, 
baseline HbA1c concentration, and clinical site as a random effect  Two per-protocol analyses 
were done: prespecified analysis including participants meeting these criteria (completion of the 
28-week examination within 30 days, CGM usage averaging a minimum of 6 days per week, 
insulin pump being used at the time of the 28-week visit [RT-CGM plus insulin pump group], and 
insulin pump not used at any time during the trial [RT-CGM plus MDI group]); and post-hoc 
analysis excluding participants who started an oral glucose-lowering agent after randomization, 
who initiated insulin pump therapy when assigned to the RT CGM plus MDI group, or had less 
than 72 h of follow-up CGM data.  

For the additional CGM outcomes, treatment group comparisons were made using linear 
regression models based on ranks using van der Waerden scores if the metric was skewed, 
adjusting for the corresponding baseline value, baseline HbA1c concentration, and clinical site as 
a random effect. The treatment group comparison of change in HbA1c was made using a linear 
regression model adjusting for baseline HbA1c concentration and clinical site as a random effect, 
and binary HbA1c outcomes were compared using logistic regression models adjusting for 
baseline HbA1c concentration and clinical site as a random effect  We calculated the adjusted 
differences for the binary outcomes as in Kleinman and Norton and CIs were calculated with a 
bias corrected bootstrap  We compared the frequency of blood glucose monitoring between 
treatment groups using a linear regression model adjusting for the baseline value and clinical site 
as a random effect   
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Analyses were done in SAS (version 9.4). All p values are two-sided. CIs are 95% for the primary 
outcome and 99% for all other outcomes  

Outcome (Time Spent in 70-180 mg/dL): During follow-up, mean time in range 70-180 mg/dL 
was 791 min per day (SD 157) in the RT CGM plus insulin pump group and 741 min per day 
(225) in the RT-CGM plus MDI group, representing a mean change from baseline of 78 min per 
day (185) in the RT CGM plus insulin pump group and 17 min per day (105) in the RT CGM plus 
MDI group (adjusted mean treatment group difference favouring the RT-CGM plus insulin pump 
group: 83 min [95% CI 17 149], p=0 01)  Adjusting for the baseline imbalance in diabetes 
duration did not alter the result. Results were similar when analysed separately at 14 weeks and 
28 weeks and in two per protocol analyses  The treatment group difference in time in range 7
180 mg/dL was predominately seen during the daytime, with little difference between groups 
overnight p<0 0001 for day vs night)  In subgroup analyses, the beneficial effect of insulin pump 
therapy on the time in range outcome was greatest in participants with higher baseline HbA1c 
concentration (Pinteraction=0 006)  

Outcome (CGM Metrics): The beneficial effect of insulin pump therapy on time in range was 
reflected in a greater reduction in CGM measured mean glucose (p=0 005) and in all four 
hyperglycaemia metrics (p=0·04–0·007). However, there also was an increase in CGM-measured 
hypoglycaemia in the RT CGM plus insulin pump group compared with the RT-CGM plus MDI 
group (p<0·001 on all four hypoglycaemia metrics). In the RT-CGM plus insulin pump group, there 
was a net decrease in hypoglycaemia (<70 mg/dL]) at the end of this trial compared with the initial 
baseline blinded CGM data, from a median of 73 min per day to 47 min per day at 28 weeks (52 
weeks from randomization in the original trial). The treatment group difference in hypoglycaemia 
was largest in participants with less baseline hypoglycaemia (Pinteraction=0·04) and higher baseline 
HbA1c (Pinteraction=0 0001)  Compared with the blinded baseline CGM data from the initial study 
(before unblinded CGM was started), mean improvement in time in glucose concentration range 
70 180 mg/dL at 28 weeks (52 weeks from randomization in the initial trial) was 136 min per day 
(SD 248) in the RT-CGM plus insulin pump group and 81 min per day (167) in the RT-CGM plus 
MDI group   

Outcome (HbA1c): Mean HbA1c change from baseline to 28 weeks was 0·3% (SD 0.9) in the 
RT CGM plus insulin pump group and 0 1% (0.4) in the RT CGM plus MDI group (p=0 32)  
Among participants with baseline HbA1c of 7.5% or higher, mean change in HbA1c from baseline 
to 28 weeks was -0·1% (0.7) in the RT-CGM plus insulin pump group (n=22) and 0 1% (0 5) in 
the CGM plus MDI group (n=18; p=0·49). The correlations between change in HbA1c from 
baseline to 28 weeks with change from baseline to follow up in time in hypoglycaemia 70-180 
mg/dL, time in range greater 180 mg/dL, mean glucose concentration, and glucose concentration 
area under the curve for 180 mg/dL ranged from 0 63 to 0 66  The overall mean change in 
HbA1c over the 52-week period from randomization in the original trial was -0·8% (0.8) in the RT-
CGM plus insulin pump group and 0 9% (0 8) in the RT CGM plus MDI group  

Outcome (IAH): IAH did not differ between groups at 28 weeks (p=0·76). 

Outcome (Insulin Dose): Median change in total daily insulin dose was –0 18 units/kg per day in 
the RT-CGM plus insulin pump group compared with 0·01 units/kg per day in the RT-CGM plus 
MDI group (p<0·0001)  

Outcome (Body Weight): Mean change in bodyweight was 0.0 kg (SD 3.6) in the RT-CGM plus 
insulin pump group and 0 6 kg (3 4) in the RT CGM plus MDI group (p=0 42)  

Outcome (Severe Hypoglycaemia): A severe hypoglycaemic event occurred in one participant 
in the RT CGM plus MDI group (participant had an insulin bolus but fell asleep before eating 
dinner; RT-CGM device alarmed but did not wake the participant) and none in the RT-CGM plus 
insulin pump therapy group   

Outcome (Adverse Events): There was one occurrence of DKA and one hospital admission for 
hyperglycaemia without DKA that occurred in the RT CGM plus insulin pump therapy group, 
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Participants assigned to the RT-CGM group received an unmasked RT-CGM (G5). Glucose 
alerts were individualized to each participant at their respective study centre  Participants in the 
RT-CGM group received instructions on optimal use of RT-CGM in three sessions. Both groups 
used their respective glucose monitoring device for the subsequent 22 weeks to make 
therapeutic decisions. The follow-up phase began at week 22. SMBG participants again wore the 
masked G4 with 505 software, and participants in the RT CGM group continued with the G5 
during the next 4 weeks.  

Clinical Outcomes: The primary outcome was the number of hypoglycaemic events measured 
by RT-GM during the follow-up phase weeks 22 to 26) compared with baseline. A hypoglycaemic 
event derived from RT-CGM was defined as glucose values of ≤54 mg/dL) or lower for at least 20 
min, preceded by a minimum of 30 min with glucose values greater than >54 mg/dL. The number 
of hypoglycaemic events was examined for each patient during each recording phase and 
standardized to an incidence of low glucose values per 28 days. 

Secondary outcomes were changes in nocturnal hypoglycaemic events (0000 h to 0600 h); 
percentage and duration of glucose readings derived from continuous glucose monitoring per day 
in different glucose ranges (≤54 mg/dL, ≤70 mg/dL, >70 mg/dL to 180 mg/dL, and >180 mg/dL), 
and percentage of blood glucose readings based on SMBG measurements in these different 
glucose ranges  Glycaemic variability assessed by coefficient of variation and the low blood was 
calculated for the baseline and follow-up phases with RT-CGM and SMBG data. The following 
changes in patient reported outcomes were also regarded as secondary endpoints: IAH 
assessed with the hypoglycaemia unawareness questionnaire; diabetes distress assessed with 
the Diabetes Distress Scale for type 1 diabetes (T1 DDS); fear of hypoglycaemia assessed with 
the Hypoglycaemia Fear Survey; self-reported health status assessed with the European Quality 
of Life 5 Dimensions questionnaire (EQ-5D); and satisfaction with glucose measurement 
assessed with the Glucose Monitoring Satisfaction Survey. 

The frequency of severe hypoglycaemia events was defined as the number of hypoglycaemic 
events requiring third-party assistance to administer carbohydrate, glucagon, or intravenous 
glucose injections during the therapy and follow up phases. Severe hypoglycaemia was further 
divided into two additional categories: events requiring medical assistance to inject glucagon or 
glucose or associated with hospital admission; and events requiring third party assistance 
without medical assistance. 

The full analysis dataset consists of participants who wore the RT CGM system during the 
baseline and follow-up phases. The ITT analysis was based on all randomized participants. For 
the ITT analysis, missing values were replaced with multiple imputation technique  Missing data 
at the follow-up phase were imputed by use of a Markov Chain Monte Carlo multivariate 
imputation algorithm  

Sample Characteristics: Among 170 participants recruited and assessed for eligibility; 163 
participants started the baseline phase and 149 were randomized to the control group (n=74) or 
RT-CGM +MDI group (n=75). Among the 21 participants who were not randomized, seven 
discontinued before the baseline phase and 14 were excluded during or immediately after the 
baseline phase. All randomized participants were included in the intention-to-treat population. 
Among the 149 randomized participants, all RT CGM + MDI participants and 66 control group 
participants completed the study. 

The full analysis dataset consists of data from 141 participants (control group, n=66; RT CGM + 
MDI group, n=75) who completed the baseline and follow-up phases. Mean baseline HbA1c was 
7.5% for all study participants  Approximately two thirds of participants reported at least one 
severe hypoglycaemia episode in the past year and more than 90% had IAH. There were no 
significant differences in demographic characteristics between participants who completed the 
study and those who discontinued. 

Outcome (Sensor Use): Among RT CGM +MDI participants, the average percentage of sensor 
wear time was 90.7% of study days assessed (first 4 weeks subsequent to randomization, 30 
days before 12-week visit, and 30 days before 26 week visit)   
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Outcome (SMBG Frequency): The mean frequency of daily SMBG was significantly lower in the 
RT CGM + MDI group than in the control group (3 7 [SD 1 9] vs  6 0 [1 3], p<0 0001)  

Outcome (Hypoglycaemia Events): The mean number of hypoglycaemic events per 28 days 
was reduced from 10 8 (SD 10 0) to 3 5 (4 7) among RT-CGM + MDI group participants and from 
14.3 (12.4) to 13.7 (11.6) among control group participants (p<0.0001). 

Outcome (Nocturnal Hypoglycaemia Events): The number of nocturnal hypoglycaemic events 
was significantly reduced in the RT-CGM + MDI group, but not in the control group (Table 1). 

Outcome (Mean Percentage of RT-CGM Values ≤54 mg/dL and ≤70 mg/dL): The percentages 
of glucose values 54 mg/dL or lower and 70 mg/dL or lower were reduced in the RT-CGM + MDI 
group compared with the control group   

Outcome (LBGI): The LBGI was also reduced in the RT-CGM + MDI group, whereas it remained 
relatively unchanged in the control group (table 2)   

Outcome (Time in Target Range): The time in range increased by 0.7 percentage points in the 
RT CGM + MDI group, whereas the control group showed a reduction by 2 6 percentage points 
(p=0·0513).  

Outcome (% of Hypoglycaemic Glucose Values): The percentage of hyperglycaemic glucose 
values was increased slightly in both study groups but with no significant between-group 
differences   

Outcome (Glycaemic Variability): Reductions in glycaemic variability were observed in RT-
CGM group participants but not in control group participants  Glycaemic variability was improved 
over the whole day by RT-CGM. 

Outcome (HbA1c): HbA1c values remained stable in both groups, with only a marginal between
group difference. 

Outcome (Severe Hypoglycaemia): Severe hypoglycaemia events were observed during the 
therapy and follow-up phases: 24 in the RT-CGM + MDI group and 39 in the control group. The 
incidence of all severe hypoglycaemia events among control group participants during follow up 
was approximately twice the incidence seen in the RT-CGM + MDI group (1.18 [SD 3.46] vs 0.64 
[1 92] events per patient-year; IRR 0.36 [95% CI 0 15–0 88], p=0 0247  Severe hypoglycaemia 
events requiring third-party assistance without medical assistance for recovery were also less 
frequent in the RT-CGM + MDI group than in the control group (19 vs 36 events), with a similar 
difference in incidence (0.51 [SD 1.75] vs 1.09 [3.41] events per patient-year; IRR 0.26 [95% CI 
0 10 0.69], p=0·0071  Of the eight severe hypoglycaemia episodes requiring medical assistance 
for recovery, five occurred in RT-CGM + MDI group participants and three in control group 
participants (0 13 vs 0.09 events per patient year; IRR 1 60 [95% CI 0 30 8 49], p=0 59). 

Outcome (Hypoglycaemia Unawareness): The hypoglycaemia unawareness score improved in 
both groups by approximately 40%, with no between group differences  

Outcome (Glucose Monitoring Satisfaction): Participants in the RT-CGM + MDI group were 
more satisfied with their method of glucose monitoring than were those in the control group  

Outcome (Fear of Hypoglycaemia): At study end, fear of hypoglycaemia was lowered in both 
groups (between group difference p=0 067)   

Outcome (Diabetes Distress): The diabetes distress total score was reduced in both groups. A 
significant between group effect was observed only for the hypoglycaemia distress subscale 
score of the T1-DDS).  

Outcome (Health Status): Self-reported health status, measured by the EQ 5D questionnaire, 
showed no significant difference between both groups. 

Outcome (Serious Adverse Events): 18 serious adverse events were reported for 15 
participants: seven events occurred in the control group (two severe episodes of hypoglycaemia, 
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from the third month and the difference between the SAIR group and the insulin pump group was 
significant from the ninth month  Importantly, superiority of both SAIRs in comparison with insulin 
pump only was not observed just for the SAP version of SAIR but also for the MDI version of 
SAIR for a between group difference favouring the MDI + RT CGM subgroup of 0 66% ( 7 4 
mmol/mol) (95% CI, -1.23% to -0.10% [-13.64 to -1.6 mmol/mol]; p=0.022). The difference in 
HbA1c between insulin pump only and MDI + RT-CGM groups started to be significant from the 
ninth month of this study. 

At the baseline, no patient met the ADA/ESDA goal for HbA1c (<7 0% [53 mmol/mol]), while at 
the end of this trial, 48% of subjects in the SAIR group (eight patients in SAP and five patients in 
MDI subgroups), 16% (n=3) of patients in the insulin pump group, and 18% (n=3) of individuals 
on MDI achieved the HbA1c target. 

Outcome (Sensor Use): Mean sensor percentage use in the SAIR group was 85% ± 10% of the 
time (median 85%) with no significant differences between the two subgroups—SAP or MDI + 
RT CGM (85% ± 10% [median 84%] vs  85% ± 10% [median 87%]; p=0.98)   

Outcome (SMBG Frequency): At the end of the study, the average number of blood glucose 
tests in non SAIR groups was 3 7 ± 1 1 per day (median 3 6/day), with no significant differences 
between the groups with MDI and insulin pump therapy (3.7 ± 1.4 [median 3.3/day] vs. 3.6 ± 0.7 
[median 3 5/day]; p=0 8)  In comparison with SMBG groups, the average frequency of finger-stick 
tests performed per day was numerically, but not statistically, lower in the SAIR group (3.2 ± 1.0 
[median 3 1/day] vs  3 7 ± 1 1 [median 3 6/day]; p=0.08)  However, regardless of the type of 
insulin delivery (SAP or MDI + RT-CGM), there was lower frequency of SMBG in subjects who 
were using the G4 (n=19) in comparison with users of the MiniMed Paradigm Veo System (n=8) 
(2.7 ± 0.6 vs. 4.3 ± 0.7, p<0.001). 

Outcome (Insulin Use): Compared with the baseline, at the end of this study in the SAIR group, 
there was a significantly higher number of boluses per day and the relative proportion of bolus 
insulin was higher, while no significant change in these parameters was seen in either SMBG 
group. No change in the total daily dose of insulin between the baseline and the end of the study 
was observed for any study group. The average number of boluses per day at the end of the 
study was lower in both SMBG groups in comparison with the SAIR group (6.8 ± 2.2 vs. 4.3 ± 
1 2; p<0 0001)  A higher frequency of boluses was seen in patients with insulin pump therapy 
versus the self-reported boluses in the MDI only group (4.7 ± 1.4 vs. 3.9 ± 0.8; p=0.04), while no 
significant difference between SAP and MDI + RT CGM was observed (7 2 ± 2 3 vs  6 2 ± 2; 
p=0.25). At the end of this trial, the total daily dose of insulin and the relative proportion of bolus 
insulin were not different between study groups  

Outcome (Body Weight): No significant change in body weight between the beginning and the 
end of the study was found for any study group  

Outcome (Glycaemic Variability): At 1 year, the average daily glucose level, as measured by 
RT-CGM or professional CGM, was significantly lower, both in the SAIR group (10 6 ± 1 5 
mmol/L vs. 8.7 ± 1.4 mmol/L; p<0.001) and in the insulin pump group (10.7 ± 1.2 mmol/L vs. 9.8 
± 1 1 mmol/L; p=0.04)  This improvement in average CGM glucose was accompanied by an 
increase in the time in range (4.0–10.0 mmol/L or 70-180 mg/dL); 50% ± 11% versus 69% ± 
11%; p<0 0001, for SAIR and 51% ± 10% versus 59% ± 11%, p=0 03, for insulin pump  

Compared with the baseline, glycaemic variability was lower in the groups on SAIR (SD of blood 
glucose: 4 0 ± 0 7 mmol/L vs  3 0 ± 0 5 mmol/L; p<0 0001) and with insulin pump therapy (SD of 
blood glucose 3.9 ± 0.6 mmol/L vs. 3.4 ± 0.6 mmol/L; p<0.05). Additionally, significant reduction 
of the time spent in hypoglycaemia was observed only in patients with SAIR (8% ±4% vs  6% ± 
3%; p< 0.01). For patients just on MDI, no significant change in SD of blood glucose (3.8 ± 1.0 
mmol/L vs  3 8 ± 1 1 mmol/L; p=0 93) and in hypoglycaemia (6% ± 4% vs  7% ± 5%; p=0 68) was 
observed. 

No difference in HbA1c (7 2% ± 0 8% vs  7 3% ± 0 9% [54 ± 9 mmol/mol vs  56 ± 10 mmol/mol]; 
p=0.87), hypoglycaemia (6% ± 4% vs. 6% ± 3%; p=0.91), and SD of blood glucose (2.9 ± 0.5 
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In Study 1, participants wore two CGM systems simultaneously for a 7-day sensor wear period 
(amounting to 168 h), with one receiver providing real-time data and the other masked  In Study 
2, participants wore a single unmasked sensor for the 7-day sensor wear period with CGM data 
displayed in real time  Subjects in both studies were required to use a study-provided BG meter 
and test strips for all BG measurements. In both studies, participants were asked to perform a 
minimum of seven fingersticks per day and to base all diabetes management decisions on results 
from the BG meter. 

Subjects completed one in clinic session (on Day 1, 4 or 7) to allow for comparison of masked 
G4 and SW505 sensor glucose measurements with a reference glucose measurement (YSI BG 
analyser; YSI, Yellow Springs, OH)  In Study 2, for the teen subjects, glucose levels during the 
in-clinic session were manipulated under close supervision according to protocol guidelines in 
efforts to achieve glucose levels across the range of sensor performance (40-400 mg/dL)  The 
RT-CGM sensor values were compared with the temporally matched glucose values from the 
reference YSI and BG meter values to evaluate the accuracy of the CGM devices  

Sample Characteristics: Study 1 consisted of 176 subjects, with 29 in the 2-5-year age group, 
69 in the 6-12-year age group, and 78 in the 13  17-year age group  Study 2 included 79 
subjects, with 16 in the 2-5-year age group, 17 in the 6-12-year age group, and 46 in the 13-17-
year age group  Almost all patients had T1DM, with an average duration about 5 years; the 
majority (68%) were receiving insulin pump therapy. Mean HbA1c values were 8.2 ± 1.3% and 
8 5 ± 1 5% in Studies 1 and 2, respectively  In Study 1, 40% of participants had previous 
exposure to RT-CGM, whereas only 13% used RT-CGM devices on a routine basis; in Study 2, 
57% had previous exposure to RT CGM, whereas only 19% used it on a routine basis   

Outcome (CGM Performance): Table 20 summarizes the performance of the G4 and SW505 
devices  The overall accuracy of the SW505 was superior to the G4. The mean absolute relative 
difference was significantly lower with the SW505 than the G4 (10% vs. 17%; p<0.0001) when 
compared with YSI and blood meter values (13% vs  15; p<0.00001)  The Clarke Error Grid and 
Parkes Error Grid results indicated superior clinical accuracy with the SW505 algorithm 
compared with the G4  CGM accuracy improved after Day 1 of sensor use for both devices   

The SW505 performed better than the G4 with respect to detection of hypo- and hyperglycaemia. 
The G4 detected true hypoglycaemia (YSI measurements ≤80 mg/dL) within 15 min 55% of the 
time with the G4 compared with 91% of the time with the SW505. In this hypoglycaemic range, 
there was a false alert rate of 34% with the G4 versus 14% with the SW505  With a high glucose 
alert of 240 mg/dL, CGM detected true hyperglycaemia (YSI measurements ≥240 mg/dL) within 
15 min 96% of the time with the G4 and 94% of the time within 15 min with the SW505  In this 
hyperglycaemic range, there was a false alert rate of 33% with the G4 and 12% with the SW505. 
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Sample Characteristics: 40 CGM-naïve adults withT1DM and IAH were randomly assigned to 
RT CGM (n=20) or flash glucose monitoring (n=20)  Participants (24 men, 16 women) had a 
median (IQR) age of 49.5 (37.5-63.5) years, duration of diabetes of 30.0 (21.0-36.5) years, 
HbA1c of 6 5 7 8%, Gold score of 5 (4 5), and episodes of self reported hypoglycaemia per week 
of 3.0 (2.0-4.5). There were no significant differences in baseline characteristics between the 
groups  

Outcomes: The primary outcome was change in time spent in hypoglycaemia (<60 mg/dL) from 
baseline to 8 weeks with RT CGM vs  flash glucose monitoring  Secondary outcomes were % 
time spent in hypoglycaemia (<50 mg/dL, <63 mg/dL, <70 mg/dL), % of time spent in 
normoglycaemic (70 140 mg/dL, 70 180 mg/dL), % of time spent in target (70 140 mg/dL) % of 
time spent in hyperglycaemia (>140 mg/dL, >180 mg/dL, >270 mg/dL), low blood glucose index 
(LBGI), severe hypoglycaemia (requiring third party assistance to treat), hypoglycaemia risk, 
Gold score, hypoglycaemia fear (as assessed by the Hypoglycaemia Fear Survey [HFS]), 
HbA1c, and diabetes related emotional distress (PAID questionnaire)  

Outcome (% Time Spent in Hypoglycaemia): As shown in Table 21, patients using RT-CGM 
spent significantly less time in hypoglycaemia than patients using the Libre (<50 mg/dL: 2 5%, 
p=0.003; <60 mg/dL: -4.3%, p=0.006; <63 mg/dL:-4.8%, p=0.0004;  <70 mg/dL: -3.3%, p=0.01). 

Outcome (% Time Spent in Normoglycaemic): There were no significant differences in change 
from baseline to endpoint in time spent in target glucose range (70-140 mg/d, 70-180 mg/d) 
between the two groups  

Outcome (% Time Spent in Hyperglycaemia): There were no significant differences change 
from baseline to endpoint in time spent in hyperglycaemia (>180 mg/dL, >270 mg/dL) between 
the two groups. 

Outcome (HbA1c): There was no significant difference in change from baseline to endpoint in 
HbA1c between the two groups. 

Outcome (Gold score): The percentage of participants with a Gold score of ≥4 decreased in 
both groups; no significant difference was observed in overall Gold score from baseline to 
endpoint between the two groups  

Outcome (Fear of Hypoglycaemia): Participants in the RT-CGM group reported a statistically 
significant reduction in fear of hypoglycaemia (p=0 02) and worry about hypoglycaemia (p=0 02) 
compared with patients using flash glucose monitoring. 

Outcome (Severe Hypoglycaemia): No episodes of severe hypoglycaemia were reported 
during the 8-week intervention phase in either group. 

Conclusions: RT-CGM has a significantly greater beneficial impact on hypoglycaemia outcomes 
and hypoglycaemia awareness than intermittent flash glucose monitoring in a high-risk group of 
adults with T1DM. 
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hypoglycaemia was defined as requiring treatment with intravenous dextrose and neonatal 
intensive care unit admission as requiring a duration of at least 24 h  

Sample Characteristics: 386 participants were assessed for eligibility and 325 participants were 
randomized, with 215 pregnant and 110 planning pregnancy  In the pregnancy trial, 108 women 
were assigned to the RT-CGM intervention and 107 women were assigned to the control group. 
One RT-CGM participant withdrew before the baseline assessments, leaving 107 in each group  
In the planning pregnancy trial, 53 women were assigned to the intervention and 57 to the control 
group  Most participants self identified as of European or Mediterranean origin, were college 
educated, non-smokers, and had a long duration of T1DM. Approximately half were overweight 
or obese  Half the women in the pregnancy trial took folic acid preconception and slightly more 
than half used MDI. In the planning pregnancy trial, a greater proportion of women used insulin 
pump therapy than in the pregnancy trial  The mean HbA1c levels at randomization were lower in 
the pregnant women. 

Outcome (HbA1c): In the primary analysis of the pregnancy trial, there was a small but 
significant between-group difference in the change in HbA1c from baseline to 34 weeks’ 
gestation, favouring RT CGM (mean difference 0 19%, 95% CI 0 34 to -0 03; p=0 0207)  In the 
planning pregnancy trial, the between-group difference was of a similar size but with a wider 

confidence interval and not significant ( 0 17%, 95% CI 0.43 to 0.09; p=0=0 20). Outcomes of 

the 34 women (17 RT CGM and 17 control group) who conceived during the 24-week planning 
pregnancy trial did not differ. 

Outcome (% of time in Target Range, Hyperglycaemia, and Hypoglycaemia): In the 
pregnancy trial, the women in the RT-CGM group spent increased time in the recommended 
glucose control target range of 63 140 mg/dL (68% vs  64%, p=0.0034) and less time above 
target (27% vs. 32%, p=0.0279) compared with those in the control group. There was no 
difference between groups for time spent during hypoglycaemia (3% vs 4%, p=0 10)  

Outcome (Glycaemic Variability): Women in the RT-CGM group had reduced glucose SD 
(p=0 0359), lower mean amplitude of glucose excursion (0.0455), and non significantly reduced 
glucose coefficient of variation (p=0.0568) compared with those in the control group. 

Outcomes (No  of episodes of severe hypoglycaemia): In the pregnancy trial, women 
receiving RT-CGM had a similar incidence of severe hypoglycaemia episodes as those in the 
control group (18 vs. 21)  

Outcomes (Maternal Outcomes): In the pregnancy trial, there were no observed between-group 
differences in hypertensive disorders, pre-eclampsia, caesarean delivery, gestational age, or 
preterm delivery. 

Outcomes (Neonatal Outcomes): There was a decreased proportion of large for gestational 
age (odds ratio 0.51, 95% CI 0 0.27-0.90; p=0=0210) in the infants of mothers randomly 
assigned to RT CGM  Infants of mothers randomized to RT CGM experienced fewer neonatal 
intensive care admissions lasting more than 24 h (odds ratio 0.48, 95% CI 0.26-0.86; p=0.0157), 
fewer incidences of neonatal hypoglycaemia requiring treatment with intravenous dextrose (0 45, 
0.22–0.89; p=0=0250), and a reduced total length of hospital stay (p=0.0091) than did infants of 
control participants  There were no differences in the composite foetal outcome, cord blood C
peptide levels, and neonatal anthropometric measurements. 

Outcomes (Patient reported Outcome Measures): There were no between group differences 
in any of the patient-reported outcome measures, including the Blood Glucose Monitoring 
System Rating Questionnaire, Problem Areas in Diabetes Short Form 12, and Hypoglycaemia 
Fear Survey. 

Conclusion: This study is the first to show an effect of RT CGM on health outcomes other than 
glycaemic outcomes, and with substantial reductions in neonatal complications attributed to 
maternal hyperglycaemia  Data indicate a role for offering RT CGM to all pregnant women with 
T1DM using intensive insulin therapy in the first trimester. 

Quality Grade: Good 
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8. ECONOMIC VALUE AND MODELING REPORT 
(PLACEHOLDER) 

  

rel
ea

se
d under 

the

Offic
ial

 In
form

ati
on Act



 

 

P a g e  | 82 

 

9. OTHER SUPPORTING EVIDENCE 

9.1 CLINICAL PRACTICE GUIDELINES 

American Diabetes Association  

In the 2018 Standards of Medical Care in Diabetes, the ADA found strong evidence supporting the 
value of RT CGM in conjunction with intensive insulin therapy in lowering HbA1c without increasing 
hypoglycaemia in adults with T1DM (Grade A)154 and supportive evidence that RT-CGM can help 
reduce HbA1c in children and adolescents with T1DM (Grade B) 190 The guidelines also note that 
RT-CGM technology may be particularly useful in people with IAH and/or frequent hypoglycaemic 
episodes (Grade C).154 People who have successfully used RT CGM should have continued access 
after age 65 (Grade E).154  Given the variable adherence to RT-CGM, clinicians should assess 
individual readiness for continuing RT CGM use prior to prescribing. (Grade E).154 When prescribing 
RT-CGM, robust diabetes education, training, and support are required for optimal CGM 
implementation and ongoing use (Grade E) 154 

American Association of Clinical Endocrinologists/American Academy of Endocrinology 
(AACE/ACE) 

On the basis of available evidence, the 2016 AACE/ACE Consensus Conference on Glucose 
Monitoring made the following recommendations:157 

• Consensus conference attendees unanimously agreed that RT-CGM should be made available 
for all insulin using patients regardless of diabetes type although this conclusion is based 
entirely on studies conducted in T1DM. 

• Few studies have been conducted in patients with IAH due to challenges recruiting a suitable 
patient population, but it is likely that this population would also benefit from RT-CGM   

• Other patients at risk from hypoglycaemia, including the elderly, patients with renal impairment, 
and athletes should receive next priority   

• T2DM patients who use antihyperglycaemic agents other than insulin might also benefit from 
RT-CGM, but the evidence base is inadequate to make a strong recommendation. 

Endocrine Society 

The Endocrine Society strongly recommends RT CGM for adult patients with T1DM who have 
HbA1c levels above target and those with well-controlled T1DM who are willing and able to use RT-
CGM on a nearly daily basis (high-quality evidence) 191 The Endocrine Society suggests short-term, 
intermittent RT-CGM use in adult patients withT2DM (not on prandial insulin) who have HbA1c 
levels ≥7% and are willing and able to use the device (low-quality evidence)  

National Institute for Healthcare Excellence (NICE) 

The most current NICE guidelines for the diagnosis and management of adults with T1DM (NG17) 
recommend that RT CGM be considered for adults with T1DM who are willing to commit to using 
RT-CGM at least 70% of the time and to calibrate it as needed, and who have any of the following 
despite optimized use of insulin therapy and conventional blood glucose monitoring:192 

• More than 1 episode a year of severe hypoglycaemia with no obviously preventable 
precipitating cause; 

• Complete loss of awareness of hypoglycaemia; 

• Frequent (more than 2 episodes a week) asymptomatic hypoglycaemia that is causing 
problems with daily activities; 

• Extreme fear of hypoglycaemia; or 

• Hyperglycaemia (HbA1c level of 75 mmol/mol [9%] or higher) that persists despite testing at 
least 10 times a day. 
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RT-CGM should be continued only if HbA1c can be sustained at or below 5 mmol/mol (7%) and/or 
there has been a fall in HbA1c of 2 mmol/mol (2 5%) or more   

The principles of flexible insulin therapy with either a MDI insulin regimen or insulin pump therapy 
should be used for adults with T1DM who are using RT CGM  

RT-CGM should be provided by a centre with expertise in its use, as part of strategies to optimise a 
person's HbA1c levels and reduce the frequency of hypoglycaemic episodes   

The most current NICE guidelines for the diagnosis and management of diabetes in children and 
young people (NG18) recommend the use of RT CGM with alarms in children with T1DM who 
have:193 

• Frequent severe hypoglycaemia; 

• Impaired awareness of hypoglycaemia associated with adverse consequences (for example, 
seizures or anxiety); or 

• Inability to recognize, or communicate about, symptoms of hypoglycaemia (for example, 
because of cognitive or neurological disabilities)  

In addition, the guidelines specify that RT-CGM should be considered for: 

• Neonates, infants and pre school children; 

• Children and young people who undertake high levels of physical activity (for example, sport at 
a regional, national or international level); and 

• Children and young people who have comorbidities (for example anorexia nervosa) or who are 
receiving treatments (for example corticosteroids) that can make blood glucose control difficult  

Lastly, intermittent (real-time or retrospective) CGM should be considered to help improve blood 
glucose control in children and young people who continue to have hyperglycaemia despite insulin 
adjustment and additional support. 

European Society for Paediatric Endocrinology (ESPE), Paediatric Endocrine Society 
(PES), and International Society for Paediatric and Adolescent Diabetes (ISPAD) 

A panel of expert physicians convened by the ESPE, the PES, and the ISPAD provided a 
consensus statement in 2012 regarding the use of RT-CGM in pediatric and adolescent patients 
with T1DM.194 The group recommended that RT-CGM be considered in children and adolescents 
with T1DM who: 

• Are performing frequent SMBG; 

• Have experienced severe hypoglycaemic episodes; 

• Have hypoglycaemic unawareness (especially in young children); 

• Have nocturnal hypoglycaemia; 

• Have wide glucose excursions; or 

• Have HbA1c exceeding target range or who wish to have in-target glycated hemoglobin levels 
but limit the risk of hypoglycemia. 

International Diabetes Federation (IDF)/ISPAD 

A global guideline for diabetes in childhood and adolescence, developed by the IDF/ISPAD in 2011, 
noted that RT-CGM may allow near-normalization of blood glucose and HbA1c while decreasing risk 
of hypoglycaemia.195 In addition, the guideline states that RT CGM may particularly benefit patients 
with IAH.  
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9.2 HEALTH TECHNOLOGY ASSESSMENTS AND SYSTEMATIC REVIEWS 

Health Quality Ontario 

The Ontario Health Technology Advisory Committee (OHTAC) recommended publicly funding CGM 
in patients with T1DM who are willing to use CGM for the vast majority of the time and who meet 
one or more of the following criteria:  

• Severe hypoglycaemia without an obvious precipitant, despite optimized use of insulin therapy 
and conventional blood glucose monitoring  

• Inability to recognize, or communicate about, symptoms of hypoglycaemia.196  

OHTAC members noted that CGM provides benefit for outcomes that are important to patients, 
including maintaining their blood glucose in an optimal range. However, CGM is very expensive, and 
there is considerable uncertainty about whether the technology represents good value for money for 
many patients with T1DM.  

OHTAC members took into account the lived experience of patients with T1DM and parents of 
children with T1DM, who described the social, clinical, and safety benefits of CGM. Based on these 
considerations, the OHTAC decided to recommend public funding for CGM for patients who meet 
certain criteria. 

Centre for Evidence-based Policy - Oregon 

To develop coverage guidance, the Health Evidence Review Commission (HERC) evaluated 
relevant research on RT-CGM using an adaptation of the GRADE methodology.197 The HERC 
recommended coverage (weak recommendation) of RT-CGM in adults with T1DM who 1) have 
received or will receive will receive diabetes education specific to the use of RT-CGM and who have 
used the device for at least 50% of the time at their first follow-up visit, and 2) have baseline HbA1c 
≥ 8.0%, frequent or severe hypoglycaemia, or impaired awareness of hypoglycaemia. RT-CGM 
(including the RT CGM enabled insulin pump) was recommended for coverage (weak 
recommendation) in adults with T1DM on insulin pump management who have received or will 
receive diabetes education specific to the use of CGM and who have used the device for at least 
50% of the time at their first follow-up visit. 

The rationale for a weak recommendation of coverage in adults with T1DM was due the limited 
evidence of benefit. The HERC found that use of RT-CGM in adults with T1DM results in greater 
improvements in HbA1c when compared with SMBG but was not clear that these benefits are 
clinically significant. In addition, the committee found that there is insufficient evidence on long-term 
clinical outcomes related to the use of RT CGM, and lack of evidence that RT CGM reduces severe 
hypoglycaemia or ketoacidosis.  

Coverage of RT CGM was recommended (weak recommendation) in children and adolescents <21 
years with T1DM who have received or will receive diabetes education specific to the use of RT-
CGM and who have used the device for at least 50% of the time at their first follow-up visit  The 
recommendation for coverage was based on strongly expressed values and preferences and is a 
weak recommendation that may be supplemented by further studies of RT CGM use in this 
population This HERC had high confidence that use of RT-CGM in children with T1DM results in 
greater parental satisfaction  In addition, expert testimony confirms that providers, parents, and 
these young patients highly value the benefits of improved monitoring capability, especially in 
reducing anxiety related to potential hypoglycaemia during attempts to improve HbA1c levels  
Although the evidence does not show benefit in critical or important outcomes, the committee 
recognized that published RT CGM studies generally do not include the youngest children with 
T1DM and do not address long-term developmental concerns.  

Diabetes Australia 

In 2017, Diabetes Australia launched a new position statement on glucose monitoring in patients 
with T1DM and T2DM.198 The organization strongly supports the subsidized access to RT-CGM, for 
children and young people (under 21) with T1DM, which commenced on April 1, 2016  Access to 
RT-CGM is free for all children aged ≤10 years and for children and young people with T1DM (aged 
>10 and ≤21 years) who meet one of the following criteria: 
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• Frequent significant hypoglycaemia, i.e. more than one episode a year of severe 
hypoglycaemia needing assistance from someone else for recovery; 

• IAH; 

• Inability to recognize, or communicate about, symptoms of hypoglycaemia; and/or 

• Significant fear of hypoglycaemia for the child/young person or a family member/ caregiver, 
which is seriously affecting the health and wellbeing of the child or young person or contributing 
to high glucose levels (hyperglycaemia) as a reaction to this fear. 

There is currently no subsidized access to RT CGM for adults aged 21 years or older in Australia  
Diabetes Australia recommends that subsidized access to RT CGM should be extended to adults 
aged 21 and over in the following groups: 

• People with recurrent severe hypoglycaemia (i e , needing assistance for recovery); 

• People with IAH who are at high risk of severe hypoglycaemia; 

• People with significant fear of hypoglycaemia where this is significantly affecting their diabetes 
management (leading them to maintain high glucose levels (hyperglycaemia) and/or their 
quality of life); and 

• Women with T1DM while planning for a pregnancy and during pregnancy, due to the adverse 
effect that high and low glucose levels can have on the unborn child  

Institute for Quality and Efficiency in Healthcare (Germany/IQWiG) 

This HTA evaluated the benefit of RT-CGM compared with other methods of measuring blood 
glucose in patients with diabetes receiving insulin 199 The systematic review was limited to 
randomized controlled trials with a minimum duration of 24 weeks published through 13 August 
2014  Thirteen studies compared continuous use of RT-CGM plus SMBG versus SMBG alone  The 
joint consideration of severe hypoglycaemia and HbA1c value produced proof of an advantage of 
RT CGM plus SMBG versus SMBG alone for the subgroup of adults (>18 years) with T1DM based 
on proof of superiority regarding HbA1c (a statistically significantly greater proportion of adults in the 
RT CGM group had HbA1c <7% at the end of the study) and a hint of an effect in favour of the RT
CGM group regarding the proportion of patients with at least one severe hypoglycaemic event. 

There was an indication of benefit of RT-CGM in children (<18 years) with T1DM regarding the joint 
consideration of severe hypoglycaemia and HbA1c value, which was based on a hint of superiority 
regarding severe hypoglycaemia and an indication of superiority regarding HbA1c   

There were no harms for adults or children aside from a hint of harm regarding skin reactions.  
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