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Research Questions 

1. What is the clinical effectiveness of continuous glucose monitoring for patients with any 

type of diabetes? 

2. What are the evidence-based guidelines associated with continuous glucose monitoring 

for patients with any type of diabetes? 

Key Findings 

Three health technology assessments and sixteen randomized control trials were identified 

regarding the clinical effectiveness of continuous glucose monitoring systems for patient 

with any type of diabetes. In addition, nine evidence-based guidelines associated with 

continuous glucose monitoring for patients with any type of diabetes were identified. 

Methods 

A limited literature search was conducted on key resources including PubMed, the 

Cochrane Library, University of York Centre for Reviews and Dissemination (CRD) 

databases, Canadian and major international health technology agencies, as well as a 

focused Internet search. Methodological filters were applied to limit retrieval to health 

technology assessments, systematic reviews, meta-analyses, guidelines and randomized 

controlled trials. The search was also limited to English language documents published 

between January 1, 2013 and November 29, 2018. Internet links were provided, where 

available. 

Selection Criteria 

One reviewer screened citations and selected studies based on the inclusion criteria 

presented in Table 1. 

Table 1: Selection Criteria 

Population Patients with Type I, Type II, or gestational diabetes mellitus 

 Pediatric population (<18 years of age) 

 Adult population (≥ 18 years of age) 

Intervention Insulin pumps with continuous glucose monitoring 

Comparator Q1: Insulin pumps using Flash Glucose Monitoring Systems; 
       Insulin pumps alone 
Q2: No comparator 

Outcomes Q1: Clinical effectiveness and safety (e.g., hypoglycemic events) 
Q2: Guidelines 

Study Designs Health technology assessments, systematic reviews, meta-analyses, randomized controlled trials, 
evidence-based guidelines 
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Results 

Rapid Response reports are organized so that the higher quality evidence is presented first. 

Therefore, health technology assessment reports, systematic reviews, and meta-analyses 

are presented first. These are followed by randomized controlled trials and evidence-based 

guidelines. 

Three health technology assessments and sixteen randomized control trials were identified 

regarding the clinical effectiveness of continuous glucose monitoring systems for patient 

with any type of diabetes. In addition, nine evidence-based guidelines associated with 

continuous glucose monitoring for patients with any type of diabetes were identified. No 

relevant systematic reviews or meta-analyses were identified. 

 Additional references of potential interest are provided in the appendix. 

Overall Summary of Findings 

Three health technology assessments (HTAs)1-3 and sixteen randomized control trials 

(RCTs) 4-19 were identified regarding the clinical effectiveness of continuous glucose 

monitoring (CGM) systems for patient with any type of diabetes. Detailed study 

characteristics are provided in Table 2. 

Each HTA examined the safety and clinical effectiveness of various insulin pumps with 

continuous glucose monitoring, some of which included an algorithm to suspend and restart 

insulin delivery.2-3 The National Institute of Health and Care Excellence (NICE) observed 

that the Space Glucose Control System was safe and effective in controlling blood glucose 

in intensive care unit settings for critically ill patients with diabetes.1 An HTA by the Swedish 

Council on Health Technology observed that consumers were more satisfied with sensor-

augmented pumps (SAP).2 The authors of another HTA3, observed that SAPs are 

significantly favoured over multiple daily injections (MDI) and the best SAP on the market 

for reducing hypoglycemic events is the Medtronic MiniMed Paradigm Veo system.3 

Each of the RCTs either directly4,6,9,10,13-15,17,18 or indirectly5,7,11,12,16 examined the clinical 

effectiveness of insulin pumps with CGM to improve glycemic control, reduce hypoglycemic 

events, and/or consumer satisfaction in patients with either Type 1 Diabetes Mellitus (TIDM) 

or Type 2 Diabetes Mellitus (TIIDM) in adult and pediatric populations. A few studies also 

examined the ability of insulin pumps with CGM to detect or predict the frequency of 

morning ketosis18 or in preserving beta cells in newly diagnosed patients with TIDM15 In 

general, authors examining SAPs reported them to be safe and effective; however, artificial 

pancreas systems were found to be superior to SAP in the management of hypoglycemia in 

diabetes.5-8,11,12,16 

Nine evidence-based guidelines associated with continuous glucose monitoring for patients 

with any type of diabetes were identified. Detailed recommendations can be found in Table 

3. 

Guidelines from Health Quality Ontario recommend that CGM be publicly funded for 

patients with TIDM who are willing to use CGM the majority of the time and who also meet 

specific criteria. Another two guidelines from NICE21,22 also recommend CGM for children 

and young people with TIDM that have “severe hypoglycemic events, or cannot recognize 

hypoglycemic events or communicate about the symptoms of hypoglycaemia.”21 They 

further recommend the Medtronic MiniMed Paradigm Veo system (SAP) as a feasible 
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option for managing blood glucose levels in patients with TIDM that have “episodes of 

disabling hypoglycemia despite optimal management with continuous subcutaneous insulin 

infusion.22 

Guidelines from Italy for pediatric patients with TIDM 23 recommend that the national health 

services provide necessary resources such as CGM according to standards of care.  

Guidelines for pediatric TIDM patients24 recommend CGM use for patients with HbA1c 

levels ≥7% and able to use it on a nearly daily basis. There were no recommendations for 

or against CGM for patients below the age of eight.24 Guidelines for adults with TIDM 24-25 

recommend real-time CGM devices for adult patients who have A1C levels above target as 

well as with well-controlled patients who are willing and able to use these devices on a 

nearly daily basis. For adults with TIIDM, the guidelines25 suggest that real-time CGM be 

used in a short-term and intermittent basis for patients with A1C levels ≥7% and that are 

willing and able to use the device. Additionally the authors of these guidelines25 suggest 

that adults with TIDM and TIIDM who use insulin pumps and CGM receive education, 

training, and ongoing support to help achieve and maintain individualized glycemic goals.  

The Canadian Diabetes Association guidelines27 recommends that people with TIDM use 

real-time CGM to improve glycemic control. Lastly, the Standards of Medical Care in 

Diabetes recommends SAP with low glucose threshold suspend systems be considered for 

patients with frequent nocturnal hypoglycemia and/or hypoglycemia unawareness.28 

One of the identified guidelines did not mention any specific recommendations within their 

abstract.26 

 

Table 2:  Summary of Included Studies on Continuous Glucose Monitoring for Patients with 
All Diabetes Types 

First 
Author, 

Year 

Study 
Characteristics 

Interventions Comparators Outcomes Conclusions 

Health Technology Assessments – Type 1 Diabetes Mellitus 

NICE 20141  Two studies 
included 

 Intensive care 
unit 

Space 
GlucoseControl 

None   Glycemic 
control  

 Safety 
 

 Safe and effective 
controlling blood glucose 

Swedish 
Council on 
Health 
Technology 
20132 

 NR CGM  
SAP 

None  Consumer 
satisfaction  

 Clinical 
effectiveness 

 Cost-
effectiveness 

 Consumers are most 
satisfied with SAP than 
with modern therapy 

 SAP improves HbA1c 

 Higher cost associated 
with CGM than strips 

Riemsma 
20163 

 19 studies, 54 
publications 
included 

CGM-pump 
systems:  

 MiniMed 
Paradigm Veo;  

 Vibe  

 MDI 

 Insulin pump 
with or without 
CGM 

 Glycemic 
control  

 Hypoglycemic 
events 
 

 SAPs significantly 
favoured over MDI for 
blood glucose control 
and QOL 

 Veo system best at 
reducing hypoglycemic 



 

 
SUMMARY OF ABSTRACTS Continuous Glucose Monitoring in Patients with All Diabetes Types 6 

First 
Author, 

Year 

Study 
Characteristics 

Interventions Comparators Outcomes Conclusions 

events 

 Randomized Controlled Trials – Type 1 Diabetes Mellitus 

Breton 
20184  

 Adult population 

 N= 24 

 48-h visits 

SAP (Dexcom 
G4) 

Usual care – 
insulin pump or 
daily injections 

 Glycemic 
Control 

 Improved blood glucose 
control and reduced 
hypoglycemic events 
safely 

Ruan 20185  Adult population 

 N=60 

 Crossover 
design 

CLC  Conventional 
insulin pump 

 SAP 

 Nocturnal 
hypoglycemic 
events  

 Significantly lower risk of 
hypoglycemic events 
using CLC versus 
conventional pump or 
SAP therapy 

Brown 2017 
6 

 Adult population 

 N=44 

  

SAP CLC  Glycemic 
control  

 Overnight CLC was more 
successful in reaching 
glycemic targets 

El-Khatib 
20177 

 Adult population 

 N=43 

 Study length 11 
days 

 Crossover 
design 

AP (Bihormonal 
bionic pancreas) 

Insulin pumps and 
SAP 

 Glycemic 
control 

 Bihormonal bionic 
pancreas was more 
successful in achieving 
superior glycemic 
regulation 

Kropff 20158  Adult population 

 N= NR 

 Crossover 
design 

 Study length 2 
months 

AP + SAP  SAP only  Glycemic 
control 

 Percent time 
in target 
glucose range 
 

 “The mean time spent in 
the target range was 
higher with AP than with 
SAP use”8 

 AP decreased HbA1C 
levels significantly 
greater than control 

Buckingha
m 20139 

 Adult population 

 N=19 

 Pilot study 

 Study length 21 
nights 

PLGS system: 
MiniMed 
Paradigm active 

Inactive system  Safety 

 Nocturnal 
hypoglycemic 
events  

 Safe and feasible 

 “Overnight hypoglycemia 
was lower on 
intervention than control 
nights.”9 

Forlenza 
201810 

 Pediatric 
population 

 N=28 
 

PHHM insulin 
pump system 

PLGS insulin 
pump System 

 Safety 

 Glycemic 
control  

 PHHM was more 
effective in improving 
overnight glycemic 
control and decreasing 
glycemic variability 
compared to PLGS 

Renard 
201811 

 Pediatric 
population 

 N=24 

 Hotel setting 

 Study length 
48-h 

 

CLC  SAP (Threshold-
low-glucose-
suspend insulin 
pump) 

 Glycemic 
control  

 Nocturnal 
hypoglycemic 
events  

 Target glucose ranges 
were similar for both 
over a 48-h period 

 CLC “did not minimize 
overnight hypoglycemic 
event but improved time 
in target range”11 
compared to control 
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First 
Author, 

Year 

Study 
Characteristics 

Interventions Comparators Outcomes Conclusions 

Tauschman
n 201812 

 Pediatric 
population 

 N=86 

  

CLC SAP  Glycemic 
control 

 Hypoglycemic 
events 

 CLC achieved target 
glycemic ranges 
significantly more than 
SAP therapy 

 CLC reduced risk of 
hypoglycemic event 

Anderson 
201613 

 Pediatric 
population 

 N=22 

 Cross over 
design 

SAP (PumpTune; 
uses an 
algorithm)  

Clinician 
recommendations 

 Glycemic 
control  

 Hypoglycemic 
events 

 PumpTune was superior 
in achieving glycemic 
target range compared 
to clinician settings 

Buckingha
m 201514 

 Pediatric 
population 

 N=86 

 Study length 42 
nights 

PLGS system Inactive system  Percent time 
below 
glycemic 
threshold 
70mg/dL 

 Ketosis 

 PLGS substantially 
reduced overnight 
hypoglycemia  

 No difference in morning 
blood ketosis 

Buckingha
m 201315 

 Pediatric 
population 

 N=68 
 

CLC + SAP 
therapy 

MDI or insulin 
pump therapy 

 Beta-cell 
preservation 
(C-peptide 
concentration 
during mixed-
meal 
tolerance 
tests) 

 “In new-onset type 1 
diabetes, HCLC followed 
by SAP therapy did not 
provide benefit in 
preserving beta-cell 
function compared with 
current standards of 
care.”15 

Sharifi 
201616 

 Mixed 
population (15 
adults and 12 
youth) 

 N=28 

 Crossover 
design 

CLC SAP with low-
glucose suspend  

 Glycemic 
control 

 Nocturnal 
hypoglycemic 
events 

 Consumer 
satisfaction 

 CLC “in both adults and 
adolescents reduced 
nocturnal hypoglycemia 
and, in adults, improved 
overnight time in target 
range and treatment 
satisfaction compared 
with SAP.”16 

Calhoun 
201617 

 Mixed ages   

 N=127 

 Study length 2 
months 

PLGS system None  Glycemic 
control 

 Nocturnal 
hypoglycemic 
events 
 

 “The PLGS system was 
effective in preventing 
hypoglycemia for each 
factor subgroup.”17  

 No difference in 
nocturnal hypoglycemic 
events 

Beck 201418  N=45 

 Mixed 
population (15 
adults and 12 
youth) 

 Crossover 
design 

PLGS system None   Frequency of 
morning 
ketosis 

 Use of PLGS not a good 
predictor of blood or 
urine ketones; routine 
measurement with CGM 
not necessary 
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First 
Author, 

Year 

Study 
Characteristics 

Interventions Comparators Outcomes Conclusions 

Randomized Controlled Trials – Type 2 Diabetes Mellitus 

Gu 201719  N=81 

 Adult population 

 Single blinded 

 Study length 2 
weeks 

SAP (MiniMed 
Paradigm 722 
system) 

MDI with blinded 
CGM (MiniMed 
CGMS System 
Gold) 

 Glycemic 
control 

 Nocturnal 
hypoglycemic 
events 

 “SAP vs MDI therapy in 
hospitalized patients with 
T2DM significantly 
reduced the time 
required to achieve 
glycaemic targets” 

AP=artificial pancreas; CGM = continuous glucose monitoring; CLC = closed loop control pump system; MDI = multiple daily injections; NICE=national institute of health 
and care excellent; NR = not reported; SAP = sensor-augmented pump which includes CGM and insulin pump; PLGS = predictive low-glucose suspend system; PHHM = 
predictive hyperglycemia and hypoglycemia minimization system; QOL= quality of life; SAP = sensor-augmented pumps. 

 

Table 3: Summary of Recommendations in Included Guidelines 

Author Year Recommendationsa 

Type 1 Diabetes Mellitus 
Mixed - Adult and Pediatric Populations 

Health Quality Ontario 
201820 

“Recommends publicly funding continuous glucose monitoring in patients with type 1 diabetes who are 
willing to use continuous glucose monitoring for the vast majority of the time”20 and who also meet the 

following criteria:  

 An inability to recognize or communicate symptoms of hypoglycemia or 

 Exhibit severe hypoglycemia despite optimized use of insulin therapy and conventional blood 
glucose monitoring 
 

NICE 201621 “Recommends that continuous glucose monitoring is not routinely offered and should only be 
considered when standard management of blood glucose levels has not worked or been difficult. 
However, the NICE guideline for children and young people with type 1 diabetes recommends that 
children and young people who have severe hypoglycaemic events, or cannot recognise hypoglycaemic 
events or communicate about the symptoms of hypoglycaemia, should be offered continuous glucose 
monitoring.”21 

 

NICE 201622 NICE diagnostics guidance on integrated sensor-augmented pump therapy systems recommends the 
MiniMed Paradigm Veo in selected patients and in specific circumstances 
“1.1 The MiniMed Paradigm Veo system is recommended as an option for managing blood glucose 
levels in people with type 1 diabetes only if:  

- they have episodes of disabling hypoglycaemia despite optimal management with continuous 
subcutaneous insulin infusion and  

- the company arranges to collect, analyse and publish data on the use of the MiniMed 
Paradigm Veo system”22  

 
“1.2 The MiniMed Paradigm Veo system should be used under the supervision of a trained 
multidisciplinary team who are experienced in continuous subcutaneous insulin infusion and continuous 
glucose monitoring for managing type 1 diabetes only if the person or their carer:  

- agrees to use the sensors for at least 70% of the time,  
- understands how to use it and is physically able to use the system and  
- agrees to use the system while having a structured education programme on diet and lifestyle, 

and counselling.”22 
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Table 3: Summary of Recommendations in Included Guidelines 

Author Year Recommendationsa 

Type 1 Diabetes Mellitus 
Pediatric Population 

Scaramuzza 201423 
 

Recommends that the Italian “National Health Service should provide all necessary resources to ensure 
self-monitoring of blood glucose and possibly continuous glucose monitoring of all children and 
adolescents with type 1 diabetes, according to the standards of care provided by these 
recommendations and internationally.”23 

Type 1 and 2 Diabetes Mellitus 
Adult and Pediatric Populations 

Peters 201824 “2.1 We recommend that RT-CGM with currently approved devices be used by children and adolescents 
with T1DM who have achieved glycosylated hemoglobin (HbA1c) levels below 7.0% because it will 
assist in maintaining target HbA1c levels while limiting the risk of hypoglycemia.”24 

 
“2.2 We recommend RT-CGM devices be used with children and adolescents with T1DM who have 
HbA1c levels ≥7.0% who are able to use these devices on a nearly daily basis.”24 

 
“2.3 We make no recommendations for or against the use of RT-CGM by children with T1DM who are 
less than 8 years of age”24 

 
In addition, same recommendations mentioned below, Peters 201625 

Peters 201625 “6.1 We recommend real-time continuous glucose monitoring (RT-CGM) devices for adult patients with 
T1DM who have A1C levels above target as well as with well-controlled T1DM and who are willing and 
able to use these devices on a nearly daily basis.”25 
 
“6.3 We suggest short-term, intermittent RT-CGM use in adult patients with T2DM (not on prandial 
insulin) who have A1C levels ≥7% and are willing and able to use the device.”25 
 
“6.4 We suggest that adults with T1DM and T2DM who use CSII and CGM receive education, training, 
and ongoing support to help achieve and maintain individualized glycemic goals. (Ungraded Good 
Practice Statement)”25 

Type I and Type II Diabetes 
Unspecified Ages 

Kesavadev 201426 No specific recommendations available in abstract 

Canadian Diabetes 
Association 201627 

“In people with type 1 diabetes, real-time continuous glucose monitoring may be used to improve 
glycemic control [Grade B, Level 2 (58)] and reduce hypoglycemia [Grade B, Level 2 (65,69)].”27 

Standards of Medical 
Care in Diabetes 201528 

“For patients with frequent nocturnal hypoglycemia and/or hypoglycemia unawareness, a sensor-
augmented low glucose threshold suspend pump may be considered.”28 

NICE=National Institute of Health and Care Excellence; T1DM=type 1 diabetes mellitus; T2DM= type 2 diabetes mellitus. 

a Verbatim recommendations. 
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