
 

 

 

 

 

 

Continuous Glucose Monitors:  
New Populations 

Draft Evidence Report 

January 9, 2025 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Health Technology Assessment Program (HTA) 

Washington State Health Care Authority 
PO Box 42712 

Olympia, WA 98504-2712 
(360) 725-5126 

www.hca.wa.gov/hta 
shtap@hca.wa.gov 

http://www.hca.wa.gov/hta


Continuous Glucose Monitors: New Populations 

Draft Evidence Report 

January 9, 2025 

 
Prepared by: 

Center for Evidence-based Policy 
Oregon Health & Science University 

3030 S Moody, Suite 250  
Portland, OR 97201 

Phone: 503.494.2182 
Fax: 503.494.3807 

http://centerforevidencebasedpolicy.org/ 
 

Center 

 

 

 

 

 

 

 

Authors: 

Shauna Durbin, MPH, Beth Shaw, MSc, MPH, Allison Leof, PhD, Andrea Vintro, RD, MPH, Sneha 
Yeddala, PharmD, MS, Shannon Robalino, MSc, Jennifer Lyon, MS, MLIS, MEd, and Valerie King, 
MD, MPH 

The authors would like to acknowledge [List of subject matter experts - TBD] for their 
contributions to this report. The authors would also like to acknowledge Courtney Cooper, 
Jacqui Krawetz, and Firozeh Darabi from the Center for Evidence-based Policy for their 
contributions to this work.

http://centerforevidencebasedpolicy.org/


WA – Health Technology Assessment January 9, 2025 
 

Continuous Glucose Monitors: Draft Evidence Report iii 

This health technology assessment report is based on research conducted by the Center for 
Evidence-based Policy (Center) under contract to the Washington State Health Care Authority 
(HCA). This report is an independent assessment of the technology question(s) described based 
on accepted methodological principles. Researchers and authors involved in preparing this 
document have no affiliations or financial involvement that conflict with material presented in 
this document. The findings and conclusions contained herein are those of the authors, who are 
responsible for the content. These findings and conclusions do not necessarily represent the 
views of the Washington HCA and thus, no statement in this report shall be construed as an 
official position or policy of the Center or of the HCA. 

This assessment is for informational purposes only and is intended to assist health care decision 
makers, clinicians, patients, and policymakers in making evidence-based decisions that may 
improve the quality and cost-effectiveness of health care services. Information in this report is 
not a substitute for sound clinical judgment. The document is intended as a reference and does 
not, and is not intended to, constitute the rendering of any clinical, legal, business, or other 
professional advice by the Center or the authors. Those making decisions regarding the provision 
of health care services should consider this report in a manner similar to any other medical 
reference, integrating the information with all other pertinent information to make decisions 
within the context of individual patient circumstances and resource availability. 

About the Center for Evidence-based Policy 
The Center is recognized as a national leader in evidence-based decision making and policy 
design. The Center understands the needs of policymakers and supports public organizations by 
providing reliable information to guide decisions, maximize existing resources, improve health 
outcomes, and reduce unnecessary costs. The Center specializes in ensuring that diverse and 
relevant perspectives are considered and appropriate resources are leveraged to strategically 
address complex policy issues with high-quality evidence and collaboration. The Center is based 
at Oregon Health & Science University in Portland, Oregon. 

Conflict of Interest Disclosures: No authors have conflicts of interest to disclose. All authors 
have completed and submitted the Oregon Health & Science University form for Disclosure of 
Potential Conflicts of Interest, and none were reported. 

  



WA – Health Technology Assessment January 9, 2025 
 

Continuous Glucose Monitors: Draft Evidence Report iv 

Table of Contents 
List of Tables ...................................................................................................................................................... v 

List of Figures .................................................................................................................................................. vii 

List of Abbreviations ..................................................................................................................................... viii 

Structured Abstract ......................................................................................................................................... 1 

Executive Summary ......................................................................................................................................... 3 

Technical Report ............................................................................................................................................ 11 

Background ................................................................................................................................................. 11 

Methods ....................................................................................................................................................... 14 

Evidence Summary .................................................................................................................................... 24 

Comparative Effectiveness (KQ1) .......................................................................................................... 30 

Device-Related Safety (KQ2) .................................................................................................................. 50 

Subgroups (KQ3) ........................................................................................................................................ 51 

Economic Outcomes (KQ4) ..................................................................................................................... 54 

Ongoing Studies ......................................................................................................................................... 58 

Clinical Practice Guidelines ...................................................................................................................... 59 

Selected Payer Coverage Determinations ............................................................................................ 63 

Discussion ................................................................................................................................................... 65 

Conclusions ................................................................................................................................................. 67 

References ....................................................................................................................................................... 68 

Appendix A. Clinical Evidence Methods .................................................................................................... 88 

Appendix B. Detailed Study Characteristics for Included RCTs ......................................................... 105 

Appendix C. Outcomes Tables for RCTs of Noncovered Populations (KQ1) .................................. 137 

Appendix D. Full Evidence Tables for Device-Related Safety Outcomes from RCTs (KQ2) ........ 148 

Appendix E. Evidence Tables for Subgroup Analyses (KQ3) ............................................................... 150 

Appendix F. Full Risk-of-Bias and Methodological Quality Assessment Tables ............................. 157 

Appendix G. Full GRADE Certainty of Evidence Tables ...................................................................... 163 

Appendix H. Full Details of Ongoing Studies ......................................................................................... 176 

Appendix I. Full Evidence Tables for Economic Studies (KQ4) ........................................................... 181 

Appendix J. Payer Coverage Policies ....................................................................................................... 185 

Appendix K. Bibliography of Included Studies ....................................................................................... 195 

Appendix L. Bibliography of Excluded Studies, With Reasons ........................................................... 199 

Appendix M. MAUDE Reports .................................................................................................................. 214 



WA – Health Technology Assessment January 9, 2025 
 

Continuous Glucose Monitors: Draft Evidence Report v 

List of Tables 
Table 1. CGM Devices Available in the US27,28 ........................................................................................ 13 

Table 2. Detailed Inclusion and Exclusion Criteria .................................................................................. 16 

Table 3. Summary of Key Outcomes and Assessment Tools for Studies of CGM ........................... 20 

Table 4. Summary of Key Study and Participant Characteristics for Included RCTs ....................... 27 

Table 5. GRADE Summary of Findings of CGM vs. No CGM in Adults With T2D on  
Nonintensive Insulin Regimens ................................................................................................................... 31 

Table 6. GRADE Summary of Findings: CGM vs. No CGM in Adults With T2D on Oral 
Hypoglycemic Medication ............................................................................................................................ 36 

Table 7. GRADE Summary of Findings: CGM vs. No CGM in Adults With T2D on Mixed 
Nonintensive Hypoglycemic Regimens ..................................................................................................... 42 

Table 8. Change in HbA1c at Final Study Follow-up in RCTs of Adults With T2D on 
Mixed Nonintensive Hypoglycemic Regimens......................................................................................... 44 

Table 9. GRADE Summary of Findings: CGM vs. No CGM in Pregnant People With GDM  
Not on Insulin Therapy ................................................................................................................................. 47 

Table 10. Summary Study Characteristics for Economic Studies......................................................... 55 

Table 11. GRADE Summary of Findings of CGM vs. SBMG in Adults With T2D on  
Nonintensive Insulin Regimens ................................................................................................................... 55 

Table 12. Guideline Recommendations for CGM Use in Adults With T2D ....................................... 60 

Table 13. Guideline Recommendations for CGM Use in Children and Adolescents With T2D .... 61 

Table 14. Guideline Recommendations for CGM Use in Pregnant People With T2D or GDM .... 62 

Table 15. Summary of Payer Policy Language ......................................................................................... 63 

Table A1. Bibliographic Databases Searched ........................................................................................... 88 

Table A2. Detailed Inclusion and Exclusion Criteria ............................................................................... 98 

Table A3. Risk-of-Bias Assessment: Randomized Controlled Trials .................................................. 100 

Table A4. Risk-of-Bias Assessment: Economic Modeling Studies ..................................................... 101 

Table A5. Methodological Quality Assessment: Clinical Practice Guidelines .................................. 103 

Table B1. Study Details, All RCTs ............................................................................................................. 105 

Table B2. Detailed RCT Enrollment Criteria ........................................................................................... 109 

Table B3. Full Baseline Characteristics .................................................................................................... 117 

Table B4. RCT Study Group Protocols .................................................................................................... 119 

Table B5. Additional CGM Details ............................................................................................................ 132 

Table C1. Target HbA1c Outcomes, Adults With T2D on Nonintensive Insulin Regimens ......... 137 

Table C2. Severe Hypoglycemia Requiring Intervention, Adults With T2D on Nonintensive 
Insulin Regimens........................................................................................................................................... 137 

Table C3. QoL Outcomes, Adults With T2D on Nonintensive Insulin Regimens ........................... 138 

Table C4. Mortality Outcomes, Adults With T2D on Nonintensive Insulin Regimens .................. 139 

Table C5. Target HbA1c Level Outcomes, Adults With T2D on Oral Hypoglycemic Medications 
and Not on Insulin ........................................................................................................................................ 140 



WA – Health Technology Assessment January 9, 2025 
 

Continuous Glucose Monitors: Draft Evidence Report vi 

Table C6. Severe Hypoglycemia Requiring Intervention, Adults With T2D on Oral  
Hypoglycemic Medications and Not on Insulin ..................................................................................... 140 

Table C7. Quality of Life Outcomes, Adults With T2D on Oral Hypoglycemic Medications  
and Not on Insulin ........................................................................................................................................ 141 

Table C8. Severe Hypoglycemia Requiring Intervention, Adults With T2D on Mixed  
Nonintensive Hypoglycemic Regimens ................................................................................................... 142 

Table C9. Quality of Life Outcomes, Adults With T2D on Mixed Nonintensive Hypoglycemic 
Regimens........................................................................................................................................................ 143 

Table C10. Mortality, Adults With T2D on Mixed Nonintensive Hypoglycemic Regimens ......... 144 

Table C11. Change in HbA1c Outcomes, Pregnant People With GDM Not on  
Insulin Therapy ............................................................................................................................................. 144 

Table C12. Perinatal Morbidity and Mortality Outcomes, Pregnant People With GDM  
Not on Insulin Therapy ............................................................................................................................... 145 

Table D1. Device-related Adverse Events Reported in All Included RCTs of Target Populations 
Without CGM Coverage ............................................................................................................................. 148 

Table E1. Age Subgroups: Change in HbA1c Outcomes ..................................................................... 150 

Table E2. Sex and Gender Subgroups: Change in HbA1c Outcomes ................................................ 151 

Table E3. Race and Ethnicity Subgroups: Change in HbA1c Outcomes ........................................... 152 

Table E4. Severity of Disease Subgroups: Change in HbA1c Outcomes ......................................... 153 

Table E5. Adherence Subgroups: Change in HbA1c Outcomes ......................................................... 156 

Table F1. Risk-of-Bias Assessments for Included RCTs of CGM ....................................................... 157 

Table F2. Risk of Bias: Economic Modeling Studies of CGMs ............................................................ 159 

Table F3. Methodological Quality of Included Clinical Practice Guidelines for CGM ................... 160 

Table G1. GRADE Profile: CGM vs. No CGM in Adults With T2D on Nonintensive Insulin 
Regimens........................................................................................................................................................ 163 

Table G2. GRADE Profile: CGM vs. No CGM in Adults With T2D on Oral Hypoglycemic 
Medications ................................................................................................................................................... 166 

Table G3. GRADE Profile: CGM vs. No CGM in Adults With T2D on Mixed Nonintensive 
Hypoglycemic Therapy ............................................................................................................................... 170 

Table G4. GRADE Profile: CGM vs. No CGM in Pregnant People With GDM Not on Insulin 
Therapy .......................................................................................................................................................... 173 

Table I1. Study Characteristics and Evidence Tables for Economic Studiesa .................................. 181 

Table I2. Complications and Costs Over a 10-Year Time Horizon From Frank et al., 2024132 .... 184 

Table J1. Payer Policies ............................................................................................................................... 185 

Table L1. Bibliography of Excluded Studies, With Reasons ................................................................ 199 

 

  



WA – Health Technology Assessment January 9, 2025 
 

Continuous Glucose Monitors: Draft Evidence Report vii 

List of Figures 
Figure 1. Study Flow Diagram ..................................................................................................................... 25 

Figure 2. Change in HbA1ca: CGM vs. No CGM at Final Follow-up in Adults with T2D on 
Nonintensive Insulin Regimens41,42 ............................................................................................................ 33 

Figure 3. Change in HbA1c: CGM vs. No CGM at Final Follow-up in Adults With T2D on Oral 
Hypoglycemic Medications, but Not on Insulin41,42 ................................................................................ 38 

 

  



WA – Health Technology Assessment January 9, 2025 
 

Continuous Glucose Monitors: Draft Evidence Report viii 

List of Abbreviations 
AACE  American Association of Clinical Endocrinology 

ADA  American Diabetes Association 

Center  Center for Evidence-based Policy 

CI  confidence interval 

CGM  continuous glucose monitor(ing) 

CMS  Centers for Medicare & Medicaid Services 

CoE  certainty of evidence 

CQ  contextual question 

FDA  US Food and Drug Administration 

GDM  gestational diabetes  

GLP-1  glucagon-like peptide 1 

GRADE Grading of Recommendations Assessment, Development and Evaluation 

HbA1c  hemoglobin A1c (i.e., glycated hemoglobin) 

isCGM  intermittently scanned continuous glucose monitor(ing) 

KQ  key question 

OHM   oral hypoglycemic medication(s) 

QoL  quality of life 

RoB  risk of bias 

rtCGM  real-time continuous glucose monitor(ing) 

SMBG  self-monitoring blood glucose 

T2D  type 2 diabetes  

 



WA – Health Technology Assessment January 9, 2025 
 

Continuous Glucose Monitors: Draft Evidence Report 1 

Structured Abstract 
Purpose 
The objective of the health technology assessment is to evaluate the effectiveness, safety, and 
cost-effectiveness of continuous glucose monitors (CGM) in adults and children with type 2 
diabetes (T2D) and gestational diabetes (GDM). 

Methods 
We ran a literature search across multiple databases for randomized controlled trials (RCTs), 
cost-effectiveness studies, and clinical practice guidelines of CGM in the target populations. We 
conducted dual independent title and abstract screening, and full-text article review for English-
language randomized controlled trials and economic evaluations of CGM use in adults and 
children. We also selected and assessed relevant clinical practice guidelines using a similar 
process. We used standardized procedures to extract relevant data from each of the included 
trials and performed dual independent risk-of-bias assessment. We used the Grading of 
Recommendations, Assessment, Development, and Evaluation (GRADE) approach to rate the 
overall certainty of evidence (CoE) of selected measures of outcomes. 

Results 
• In adults with T2D on nonintensive insulin regimens, CGM use resulted in a small, but 

statistically significant, reduction in HbA1c from baseline (moderate CoE, based on 7 RCTs).  
• In adults with T2D on oral hypoglycemic medications, there was no consistent difference in 

change in HbA1c from baseline with CGM vs. other non-CGM monitoring methods (low CoE, 
based on 6 RCTs). 

• We did not identify any eligible RCTs evaluating CGMs in adults with T2D not on insulin or 
oral hypoglycemic medication regimens. 

• In adults with T2D on mixed nonintensive hypoglycemic therapies, there was no consistent 
difference in change in HbA1c from baseline with CGM vs. other non-CGM monitoring 
methods (very low CoE, based on 5 RCTs). 

• In pregnant people with gestational diabetes who are not using insulin, CGM use was not 
associated with a significantly lower HbA1c at the end of pregnancy (low CoE, based on 3 
RCTs). 

• We did not identify any eligible RCTs evaluating the effectiveness or safety of CGMs in 
children with T2D on nonintensive insulin regimens, or in pregnant people with T2D who 
were not using insulin before or during pregnancy.  

• Device-related adverse events were generally sensor insertion site-related problems of mild 
to moderate intensity (e.g., skin irritation, bruising, pain, swelling), generally treated with 
topical treatments or by moving the sensor to a different site on the body. 

Cost-Effectiveness Outcomes 
Based on 1 cost-effectiveness analysis, over a 10-year time horizon, from the Medicaid 
perspective, CGM (specifically, the FreeStyle Libre system) provides more quality-adjusted life-
years and life-years at lower costs for people with T2D using basal insulin, when compared with 
self-monitoring (moderate CoE). 
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Clinical Practice Guidelines and Payer Policies 
Clinical practice guidelines recommendations and payer coverage policies are varied for adults 
and children with T2D not on intensive insulin treatment and pregnant people with either T2D or 
GDM who do not use insulin.  

Conclusions 
Evidence from RCTs indicates CGM are safe and effective devices to reduce HbA1c levels in 
adults with T2D on nonintensive insulin regimens compared with daily SMBG testing. Cost-
effectiveness analyses suggest CGM are cost-effective for monitoring glucose levels compared 
with daily SMBG testing in adults with T2D using basal insulin. There was no clear evidence of 
effectiveness in adults with T2D on OHM therapies or mixed nonintensive hypoglycemic 
regimens and for pregnant people with GDM not on insulin, although available evidence suggests 
CGM is not harmful in these populations. We found no eligible RCTs of CGM use for children 
with T2D not on intensive insulin regimens.  
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Executive Summary 
Background 
The objective of the health technology assessment is to evaluate the effectiveness, safety, and 
cost-effectiveness of continuous glucose monitoring (CGM) in adults and children with diabetes. 
This evidence review will help inform Washington’s independent Health Technology Clinical 
Committee as it determines coverage regarding the use CGM of in adults and children with type 
2 diabetes (T2D) and gestational diabetes (GDM). The scope for this 2025 review focuses on the 
effectiveness and safety of CGM for populations who do not currently have coverage for CGM. 

Technology of Interest 
Individuals traditionally used self-monitoring of blood glucose (SMBG) systems to measure 
glucose in a fingerstick blood sample to understand how effective treatments and interventions 
are at controlling blood sugar daily. How often individuals are advised to measure glucose 
through SMBG testing varies by type of diabetes, activity levels, whether they use insulin, and 
the type of insulin used. 

While SMBG gives a moment in time reading of blood glucose levels, CGM estimates blood 
glucose levels every few minutes and saves the data, providing information about trends in 
glucose levels. The information is collected by a sensor placed on the skin or implanted. Sensors 
are disposable and must be replaced depending on the CGM, but sensors placed on the skin are 
generally replaced every 7 to 14 days and implantable sensors can last up to 180 days. There are 
3 types of CGM devices: 
• Professional or retrospective CGM devices are managed by clinicians. Patients wear the 

devices for 7 to 14 days and then return to the clinic to have the blood glucose data 
downloaded and interpreted by their treating clinician. Professional CGM devices are 
excluded from this evidence review. 

• Real-time CGM (rtCGM) measures glucose levels in interstitial fluid on a regular basis and 
automatically sends the information to a smartphone application, an insulin pump, or a 
separate receiver where the information is displayed and shows trends in blood glucose 
levels. Real-time CGM systems can be programed to send alerts or alarms when blood 
glucose levels rise above or fall below optimal levels. 

• Intermittently scanned (also sometimes called “flash”) CGM (isCGM) measures blood glucose 
levels every few minutes but patients must actively scan their sensor with a separate device 
to see and store the data. 

Policy Context 
In 2018, the Health Technology Clinical Committee made the following coverage determination: 
• Continuous glucose monitoring is a covered benefit with conditions. This determination does 

not pertain to closed loop or artificial pancreas systems.  

The specified conditions were: 
• Continuous glucose monitoring is covered for children and adolescents younger than 19 

years old, adults with type 1 diabetes (T1D), and adults with T2D who are: 
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o Unable to achieve target HbA1C (hemoglobin A1c) despite adherence to an appropriate 
glycemic management plan (intensive insulin therapy; testing blood glucose 4 or more 
times per day), or 

o Suffering from 1 or more severe (blood glucose < 50 mg/dl or symptomatic) episodes of 
hypoglycemia despite adherence to an appropriate glycemic management plan (intensive 
insulin therapy, testing blood glucose 4 or more times per day), or 

o Unable to recognize, or communicate about, symptoms of hypoglycemia 

• Continuous glucose monitoring is covered for pregnant women with:  
o T1D, or 
o T2D and on insulin before pregnancy, or 
o T2D and blood glucose does not remain well controlled (HbA1C above target or 

experiencing episodes of hyperglycemia or hypoglycemia) on diet or oral medications 
during pregnancy and require insulin, or 

o GD whose blood glucose is not well controlled (HbA1C above target or experiencing 
episodes of hyperglycemia or hypoglycemia) during pregnancy and require insulin 

The objective of this health technology assessment is to evaluate the effectiveness, safety, and 
cost-effectiveness of CGM in adults and children with T2D and GDM. This evidence review will 
help inform Washington’s independent Health Technology Clinical Committee as it determines 
coverage regarding the use of CGM in adults and children with diabetes. The scope for the 2025 
rereview is on the effectiveness and safety of CGM for populations in whom CGM is not 
currently covered. 

Methods 
This evidence review is based on the final key questions (KQs) published on September 30, 
2024. The draft KQs were available for public comment from September 3, 2024, through 
September 16, 2024, and appropriate revisions were made to the KQs based on the comments 
and responses. All public comments received and a table of responses can be found on the 
Washington Health Technology Assessment website. The PICOS (population, intervention, 
comparator, outcome, study design) details, along with the setting, sample size, and publication 
factors that guided development of the KQs and study selection are presented in the Methods 
section of the Technical Report. Full details of our methods can be found in Appendix A of the 
Technical Report. 

Key Questions 
 What is the comparative effectiveness of CGM in adults and children with T2D vs. other 

forms of monitoring (e.g., self-monitoring blood glucose or routine clinical monitoring)? 

a. Adults with T2D and using: 

i. Nonintensive insulin therapy (1 to 3 injections per day) 

ii. No insulin but on oral hypoglycemic medication 

iii. No insulin and no oral hypoglycemic medication 

b. Children with T2D  

https://www.hca.wa.gov/about-hca/programs-and-initiatives/health-technology-assessment/glucose-monitoring
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i. Nonintensive insulin therapy (1 to 3 injections per day) 

ii. No insulin but on oral hypoglycemic medication 

iii. No insulin and no oral hypoglycemic medication 

c. Pregnant people with T2D who are not using insulin 

d. Pregnant people with GD who are not using insulin 

 What is the device-related safety of CGM in adults and children with T2D? 

 What is the differential efficacy or safety by patient and clinical factors, such as: 
a. Age 

b. Gender 

c. Race and ethnicity 

d. Presence of comorbidities (e.g., hypertension) 

e. Severity of disease (e.g., baseline HbA1c, number of self-tests per day) 

f. Level of adherence to CGM use 

g. Type of CGM (rtCGM vs. isCGM) 

h. Duration of CGM monitoring 

i. Timing of initiation of CGM monitoring relative to baseline level of control measured 
by A1C (A1C level indicating well-controlled vs. uncontrolled disease at initiation) 

 What are the costs and cost-effectiveness of CGM in adults and children with T2D? 

a. Adults with T2D and using: 

i. Nonintensive insulin therapy (1 to 3 injections per day) 

ii. No insulin but on oral hypoglycemic medication 

iii. No insulin and no oral hypoglycemic medication 

b. Children with T2D  

i. Nonintensive insulin therapy (1 to 3 injections per day) 

ii. No insulin but on oral hypoglycemic medication 

iii. No insulin and no oral hypoglycemic medication 

c. Pregnant people with T2D who are not using insulin 

d. Pregnant people with GD who are not using insulin 

Data Sources 
We ran a literature search using Ovid MEDLINE ALL, PsycINFO, and the Cochrane Central 
Register of Controlled Trials (CENTRAL) for any randomized controlled trials, cost-effectiveness 
studies, and clinical practice guidelines of CGM in the target populations. Searches for 
interventions were limited to January 1, 2000, to September 4 and 5, 2024, to capture relevant 
published studies.  
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Study and Guideline Selection 
We independently screened titles and abstracts and reached agreement on exclusion through 
discussion. We performed dual full-text review for any study not excluded by review of title and 
abstract. Disagreements were managed by discussion; if consensus could not be reached, any 
remaining disagreements were settled by a third independent researcher. We also selected and 
assessed relevant clinical practice guidelines using a similar process. 

Data Extraction and Risk-of-Bias Assessment 
We used standardized procedures to extract relevant data from each of the included trials and 
fully cross-checked all entered data for accuracy. We evaluated each eligible study for 
methodological risk of bias (RoB) and held discussions to reach agreement on these assessments. 
Any remaining disagreement was settled by a third independent researcher. Each trial was 
assessed using Center for Evidence-based Policy instruments adapted from national and 
international standards and assessments for RoB. A rating of high, moderate, or low RoB was 
assigned to each study based on adherence to recommended methods and the potential for 
internal and external biases. 

We also evaluated the methodological quality of eligible clinical practice guidelines. Any 
remaining disagreement among these assessments was settled by a third independent 
researcher. We rated the methodological quality of clinical practice guidelines as good, fair, or 
poor. 

Data Synthesis and Analysis 
We assigned selected outcomes a summary judgment for the overall certainty of evidence (CoE) 
using the system developed by the Grading of Recommendations, Assessment, Development, 
and Evaluation (GRADE) Working Group. We assessed the CoE for the following outcomes: 
• Change in HbA1c 
• Achieving or maintaining target HbA1c levels 
• Quality of life (QoL) 
• Severe perinatal morbidity and mortality 
• Cost-effectiveness outcomes 

Results 
Our data collection returned a total of 8,154 records. After duplicate records were removed, 
4,776 remained for title and abstract screening. Of these, 246 required full-text review to 
determine eligibility. In total, 22 RCTs (in 35 publications), 2 economic studies, and 13 clinical 
practice guidelines met the inclusion criteria for key questions (KQs) 1 to 4.  

KQ1. Comparative Effectiveness of CGM 
Adults with T2D (KQ1a) on Nonintensive Insulin Regimens 
We identified 7 RCTs in 15 publications (N = 802; follow-up range, 12 to 52 weeks) that 
assessed CGM among adults with T2D on nonintensive insulin regimens (1 to 3 injections per 
day). 
• CGM use resulted in a small, but statistically significant, reduction in HbA1c from baseline 

(moderate CoE, based on 7 RCTs).  
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o At final follow-up (range, 12 to 52 weeks), CGM use was associated with a significant 
reduction in HbA1c compared with no CGM (pooled MD, –0.27%; 95% CI, –0.46 to  
–0.08; P = .005). However, this difference did not meet the threshold for clinical 
significance ([MCID], 0.5% change). 

• There was no difference between CGM and SMBG groups in the proportion of participants 
who achieved target HbA1c levels (i.e., 7.0%, 7.5%) at 12 or 24 weeks (low CoE, based on 1 
RCT). 

• There was no clear association between CGM and improved diabetes-related quality of life 
([QoL] low CoE, based on 4 RCTs). 

• There was no clear association between CGM and improved general QoL (low CoE, based on 
2 RCTs). 

Adults With T2D (KQ1a) on Oral Hypoglycemic Medications 
We identified 6 RCTs in 8 publications (N = 560; follow-up range, 12 to 52 weeks) that assessed 
CGM among adults with T2D on OHM therapy, but not on insulin. 
• There was no consistent difference in change in HbA1c from baseline with CGM vs. other 

non-CGM monitoring methods (low CoE, based on 6 RCTs). 
o There was no between-group difference for change in HbA1c from baseline in a meta-

analysis of 5 RCTs (pooled MD, –0.18%; 95% CI, –0.45 to 0.09; P = .20). Findings were 
significant (favoring CGM) when the GLiMPSE trial was removed during sensitivity 
testing, but the reasons for this effect are unclear. 

o The single study not included in MA (N = 61) found mixed results between the 2 CGM 
study arms when compared with SMBG at 24 weeks. 

• There was no significant between-group differences in the proportion of individuals 
randomized to CGM vs. no CGM who achieved an HbA1c level below 7.0% or below 7.5% 
(very low CoE, based on 1 RCT). 

• There was no clear association between CGM and improved diabetes-related QoL (very low 
CoE, based on 3 RCTs).  

• There was no clear association between CGM and improved general QoL (very low CoE, 
based on 1 RCT).  

Adults With T2D (KQ1a) Not on Insulin or Oral Hypoglycemic Therapies 
We did not identify any eligible RCTs evaluating CGMs in adults with T2D not on insulin or OHM 
regimens. 

Adults With T2D (KQ1a) on Mixed Nonintensive Hypoglycemic Therapies 
We identified 5 RCTs in 7 publications (N = 450; follow-up range, 12 to 52 weeks) that assessed 
CGM in adults with T2D on mixed nonintensive hypoglycemic treatments. 
• There was no consistent difference in change in HbA1c from baseline with CGM vs. other 

non-CGM monitoring methods (very low CoE, based on 5 RCTs). 
o At final study follow-up (range, 12 to 52 weeks), there were no between-group 

differences in change in HbA1c from baseline in 4 studies. Comparatively, CGM use was 
associated with a statistically and clinically greater reduction in HbA1c than SMBG in 1 
study with a higher proportion of insulin users (–1.1% vs. –0.4%; P = .004).  
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o All CGM groups experienced clinically meaningful reductions in HbA1c levels (0.5%) from 
baseline (range, –0.8% to –5.2%) compared with only 3 of 5 control groups (range, –0.2% 
to –2.4%). 

• No eligible studies reported on the achievement of target HbA1c levels. 
• There were no between-group differences at final study assessments (range, 12 to 52 weeks) 

in perceived diabetes burden, diabetes-related distress, and treatment satisfaction (very low 
CoE, based on 3 RCTs). 

• There was no difference in overall QoL at 12 weeks among individuals using isCGM vs. 
SMBG for glycemic management (very low CoE, based on 1 RCT). 

Children With T2D (KQ1b) Not on Intensive Insulin Treatment 
We did not identify any eligible RCTs evaluating the effectiveness or safety of CGMs in children 
with T2D on nonintensive insulin regimens.  

Pregnant People With T2D (KQ1c) Not on Insulin Treatment 
We did not identify any eligible RCTs evaluating the effectiveness or safety of CGMs in pregnant 
people with T2D who were not using insulin before or during pregnancy.  

Pregnant People With GDM (KQ1d) Not on Insulin Treatment 
We identified 4 eligible RCTs in 4 publications (N = 343; follow-up range, 4 to 16 weeks) that 
assessed CGM in pregnant people with GDM who are not using insulin. 
• CGM use was not associated with a significantly lower HbA1c at the end of pregnancy (4 to 

16 weeks of follow-up) compared with non-CGM controls (low CoE, based on 3 RCTs). 
• No eligible studies reported on the achievement of target HbA1c levels or QoL. 
• No significant between-group differences were observed in the incidence of severe perinatal 

outcomes (very low CoE, based on 4 RCTs). 

KQ2. CGM-Device Related Safety 
The incidence of CGM-related adverse events (AE) was reported in 12 of 22 included RCTs. 
Across the 12 RCTs, 64 device-related AEs were observed that were sensor insertion site-related 
problems of mild to moderate intensity (e.g., skin irritation, bruising, pain, swelling), generally 
treated with topical antihistamines or by moving the sensor to a different site on the body. No 
serious AEs (e.g., hospitalizations, infections, hypoglycemia, diabetic ketoacidosis) were 
ultimately attributed to CGM use.  

Similar reports of device-related AEs were reported in the US Food and Drug Administration 
(FDA) Manufacturer and User Facility Device Experience (MAUDE) database, a registry of 
medical device reports from manufacturers and users, for CGM-related AE. The device reports 
largely documented sensor-related issues such as insertion site symptoms (e.g., rash, pain, 
infection), premature detachment, failure to connect with the receiver, and inaccurate blood 
glucose readings. Reports of serious AEs (e.g., severe hypoglycemia) were rare; 2 deaths were 
reported but it was unclear from the database information whether these events were related to 
CGM use (i.e., records only reported that the patient was deceased, but not how a CGM device 
was involved). 
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We also identified open 5 open recalls of CGM systems currently available in US markets. Of 
these, 4 recalls were categorized as Class 1, the most serious type of recall, indicating reasonable 
probability of serious injury or death. 

KQ3. Differential Efficacy or Safety of CGM 
We assessed all comparative effectiveness and safety outcomes for evidence of differential 
subgroup effects by key demographic and clinical characteristics. We identified several subgroup 
analyses, all of which assessed differences in change in HbA1c from baseline. We did not identify 
subgroup analyses for any other outcome of interest (e.g., QoL, severe hypoglycemia).  
• Age, gender, race or ethnicity, baseline HbA1c, and CGM adherence did not appear to have a 

strong or consistent association with the effectiveness of CGM use on changes in HbA1c. 
•  
• No RCTs reported prespecified subgroup analyses by comorbidity status (e.g., hypertension), 

type CGM, duration of CGM use, or timing of CGM initiation. 

KQ4. Costs and Cost-effectiveness of CGM 
We identified 2 eligible studies reporting economic outcomes on the use of CGM from a US 
perspective. Based on the single cost-effectiveness analysis, we found: 
• Over a 10-year time horizon, from the Medicaid perspective, CGM (specifically, the FreeStyle 

Libre system) was dominant to SMBG, providing more quality-adjusted life-years and life-
years at lower costs for people with T2D using basal insulin (moderate CoE). 

Ongoing Studies 
We identified 37 ongoing RCTs that align with the inclusion criteria for this report topic. 
• 23 ongoing trials are assessing adults with T2D not on intensive insulin regimens, 1 is 

assessing children with T2D not on intensive insulin regimens, and 13 are assessing pregnant 
people with T2D or GDM who are not on insulin.  

• 8 ongoing trials are testing isCGMs, while the remainder are using rtCGMs or do not have 
detailed information for CGM type.  

• Estimated study sample sizes range from 10 to 430 participants.  
• Most studies compare CGM with SMBG testing or usual care (at least 3 report the 

employment of a blinded CGM with the comparator arm. 

Clinical Practice Guidelines 
We included 11 clinical practice guidelines from 6 professional organizations. The guidelines 
recommended CGM for all individuals with T1D and for those with T2D or GDM who inject 
insulin more than 3 times a day or use an insulin pump. The recommendations are more varied 
for adults and children with T2D not on intensive insulin treatment and pregnant people with 
either T2D or GDM who do not use insulin.  

Select Payer Coverage Determinations 
As with the clinical practice guidelines, payer coverage determinations are varied for adults and 
children with T2D not on intensive insulin treatment and pregnant people with either T2D or 
GDM who do not use insulin. In 2021, Medicare eliminated the requirement that individuals have 
a history of 4 daily SMBG tests to qualify for a CGM. The 2023 changes allowed CGMs for 
individuals who use insulin to treat their diabetes regardless of the type of insulin used or the 
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type of diabetes; before the change, individuals with diabetes had to take a certain amount of 
insulin daily to quality for a CGM. The new Medicare policy allows individuals with diabetes who 
do not take insulin but have a history of problematic hypoglycemia to qualify for a CGM. 

Conclusions 
Evidence from RCTs indicates CGM are safe and effective devices to reduce HbA1c levels in 
adults with T2D on nonintensive insulin regimens compared with daily SMBG testing. Cost-
effectiveness analyses suggest CGM are cost-effective for monitoring glucose levels compared 
with daily SMBG testing in adults with T2D using basal insulin. There was no clear evidence of 
effectiveness in adults with T2D on OHM therapies or mixed nonintensive hypoglycemic 
regimens and for pregnant people with GDM not on insulin, although available evidence suggests 
CGM is not harmful in these populations. We found no eligible RCTs of CGM use for children 
with T2D not on intensive insulin regimens. 

Device-related serious AEs and deaths were relatively rare. Clinical guidelines issued by relevant 
professional organizations commonly recommend CGM coverage for patients with T2D or GDM 
who require insulin therapy and are at high risk for hypoglycemia. Public and private payer 
policies follow major clinical guidelines and cover individuals with T2D who are on insulin 
therapy, although specific criteria for pregnant populations is limited.   
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Technical Report 
Background 
Diabetes, also known as high blood glucose or hyperglycemia, is a chronic health condition 
characterized by harmful high levels of blood sugar.1,2 Blood sugar is converted into energy to be 
used by cells through the hormone insulin which is released by the pancreas in normal 
metabolism.1,2 In diabetes, the pancreas either does not produce any insulin or does not produce 
enough insulin to properly regulate blood glucose levels.1,2 Exposure to high blood glucose levels 
over time can lead to increased risk of developing serious health conditions such as heart 
disease, kidney failure, nerve damage, lower-limb amputations, adult onset blindness, and 
digestive problems such as gastroparesis.3 

Diabetes affects children and adults and presents primarily in 3 forms:2 
• Type 1 diabetes (T1D) is considered an autoimmune disease where the pancreas’s ability to 

make insulin is affected.1,4 Individuals with T1D produce no insulin or very little insulin and 
need to take insulin every day to prevent damage to the body from high blood glucose 
levels.1,4 T1D typically develops in childhood although it can occur at any age.4 

• Type 2 diabetes (T2D) results when the body does not use insulin properly because the 
pancreas does not produce enough insulin or because the cells respond poorly to insulin and 
take in less sugar from blood.5,6 T2D is a chronic condition that usually develops in adults 
aged 45 and older, although it is becoming more common in young people, who are usually 
diagnosed in their early teens.5,7 

• Gestational diabetes (GDM) develops in some pregnant women between the 24th and 28th 
weeks of pregnancy and is characterized by high blood sugar due to insufficient insulin 
production.8 While GDM usually resolves after pregnancy, about half of women with GDM 
develop T2D.8 

Prevalence 
According to 2021 data from the Centers for Disease Control and Prevention, approximately 
38.4 million people in the US have diabetes, which is 11.6% of the US population.9 About 20% of 
US citizens with diabetes are undiagnosed and do not know they have the condition.2 T1D is less 
common; about 5% to 10% of individuals diagnosed with diabetes in the US have T1D4 while the 
remaining 90% to 95% have T2D.7 GDM develops in 5% to 9% of US pregnancies annually.8  

In addition, about 1 in 3 US adults have prediabetes, when blood sugar levels are higher than 
normal but do not meet the threshold for a T2D diagnosis.2 Eighty percent of individuals with 
prediabetes do not know they have the condition.2 

Diabetes in Washington  
In Washington, 2020 data estimates that approximately 521,000 adults in the state, or 8.6% of 
the adult population, have diagnosed diabetes with an additional 164,000 people having 
undiagnosed diabetes.10 Based on 2016 data from the Centers from Disease Control and 
Prevention showing 90.9% of diagnosed diabetes cases have T2D,11 we can estimate that in 
Washington, around 474,000 residents diagnosed with diabetes have T2D and just over 30,000 
residents have T1D. Diabetes is more prevalent among Washington residents who are male, 
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Black, Hispanic, American Indian and Alaska Native, older than 65 years of age, or of lower 
economic status.12  

Diabetes is the 7th leading cause of death in Washington; it was associated with 5,700 deaths in 
the state in 2015.12,13 Diabetes is also associated with significantly higher rates of outpatient 
emergency department use and inpatient admissions.13 Higher health care utilization also leads 
to increased costs.13 A 2017 report to the Washington legislature stated diabetes cost 
approximately $8 billion annually, with $6 billion expended in direct health care costs and $2 
billion in indirect costs due to lost productivity.13 The report projected costs related to diabetes 
would increase from $8 billion in 2015 to more than $13 billion by 2030.13 

Continuous Glucose Monitoring 
The primary goal of diabetes treatment is to regulate the levels of blood sugar to avoid both high 
blood sugar (hyperglycemia) and low blood sugar (hypoglycemia).14 Treatment options include 
lifestyle modifications (e.g., diet and nutrition, physical activity), oral glucose-regulating 
medications, or insulin therapy.14,15 To determine the effectiveness of treatment at regulating 
blood sugar levels, clinicians assess patient glycemic status by measuring hemoglobin A1C.16 The 
A1C test measures average glycemia over approximately 2 to 3 months.17 However, hemoglobin 
A1C levels do not offer information about daily glycemic variability or incidents of 
hypoglycemia.17-19 

Individuals traditionally used self-monitoring of blood glucose (SMBG) systems to measure 
glucose in a fingerstick blood sample to gauge how effective treatments and interventions are at 
controlling blood sugar on a daily basis.14,15,17 How often individuals measure glucose through 
SMBG testing varies by type of diabetes, activity levels, whether they use insulin, and the type of 
insulin used.14,20 Individuals on insulin therapy for diabetes are often advised to do SMBG testing 
upon awakening, before meals, 2 hours after a meal, and at bedtime.14 For people not on insulin 
therapy, SMGB is often recommended when changing treatment plans.14 

While SMBG gives a moment in time reading of blood glucose levels, CGM estimates blood 
glucose levels every few minutes and saves the data, providing information about trends in 
glucose levels.21 The information is collected by a sensor placed on the skin or implanted.21 
Sensors are disposable and must be replaced depending on the CGM, but generally sensors 
placed on the skin are replaced every 7 to 14 days and implantable sensors can last up to 180 
days.21  

There are 3 types of CGM devices: 
• Professional or retrospective CGM devices are managed by clinicians. Patients wear the 

devices for 7 to 14 days and then return to the clinic to have the blood glucose data 
downloaded and interpreted by their treating clinician.18,22,23 Professional CGM devices are 
excluded from this evidence review. 

• Real-time CGM (rtCGM) measures glucose levels in interstitial fluid on a regular basis and 
automatically sends the information to a smartphone application, an insulin pump, or a 
separate receiver where the information is automatically displayed and shows trends in blood 
glucose levels.21 Real-time CGM systems can be programed to send alerts or alarms when 
blood glucose levels rise above or fall below optimal levels.21,24 
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• Intermittently scanned (also sometimes called “flash”) CGM (isCGM) measures blood glucose 
levels every few minutes but patients must actively scan their sensor with a separate device 
to see and store the data.24 

CGM devices vary in how often the sensor has to be replaced, how long it takes the CGM to 
warm up when a new sensor is inserted, and whether the patient must calibrate the system by 
using SMBG to ensure the CGM readings are accurate.21 

Diabetes technologies evolve rapidly and new CGM devices or new versions of devices 
frequently enter the market.20,25 In 2024, the FDA cleared Stelo by Dexcom, the first over-the-
counter rtCGM intended for use by individuals older than age 18 who do not use insulin and do 
not have problematic hypoglycemia.26 According to the FDA, Stelo can also be used by 
individuals “without diabetes who want to better understand how diet and exercise may impact 
blood sugar levels.”26 Both the American Diabetes Association27 and diaTribe,28 an advocacy 
organization for individuals with diabetes and prediabetes, maintain websites with information 
about CGM products. Table 1 lists the CGM currently available and cleared or authorized by the 
FDA. 

Table 1. CGM Devices Available in the US27,28 

Device Manufacturer 
Fingerstick 
Calibration 

Approved 
Patient Age and 
Patient 
Population 

Sensor 
Wear 
Duration 

Alarms for 
Low and 
High Blood 
Sugar 

rtCGM 
Eversense E3 Senseonics 2 per day minimum 

for first 21 days, 
then 1 per day 

18+ years 180 days Yes 

Freestyle Libre 2 Abbott Not required 4+ years and in 
pregnancy 

14 days Yes 

Freestyle Libre 2 
Plus 

Abbott Not required 2+ years and in 
pregnancy 

15 days Yes 

Freestyle Libre 3 Abbott Not required 4+ years and in 
pregnancy 

14 days Yes 

Freestyle Libre 3 
Plus 

Abbott Not required 2+ years and in 
pregnancy 

15 days Yes 

Guardian 3 Medtronic 2 per day, minimum 3+ years 7 days Yes 

Guardian 4 Medtronic Not required 7+ years 7 days Yes 

G6 Dexcom 
 

Not required 
 

2+ years 10 days Yes 

G7 Dexcom Not required 2+ years and in 
pregnancy 

10 days Yes 

isCGM 
Freestyle Libre 
14-day System 

Abbott Not required 18+ 14 days No 

Over-the-Counter CGM 

https://consumerguide.diabetes.org/collections/cgm
https://diatribe.org/diabetes-technology/continuous-glucose-monitors
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Device Manufacturer 
Fingerstick 
Calibration 

Approved 
Patient Age and 
Patient 
Population 

Sensor 
Wear 
Duration 

Alarms for 
Low and 
High Blood 
Sugar 

Stelo Dexcom Not required 18+ years and 
not on insulin 

15 days No 

Abbreviations: CGM: continuous glucose monitor. isCGM: intermittently scanned continuous glucose monitor; 
real-time continuous glucose monitor. 

Health Equity 

Research has shown that access to CGM varies significantly based on patient income, insurance 
coverage, geographic location, and race and ethnicity.29-31 Both the American Diabetes 
Association and the Center for Health Care Strategies published reports showing individuals 
covered by Medicaid are less likely to have access to CGM, and access within Medicaid is less 
likely among non-White individuals.29,30,32 Other research has suggested that access to diabetes 
technology may be affected by limited availability of endocrinologists or other specialists 
particularly when coverage requires a specialist to order the technology.33 Additional studies 
found providers may be less likely to suggest diabetes technology due to implicit racial bias or 
bias against public insurance.34-36 The Center for Health Care Strategies funding from the Leona 
M. and Harry B. Helmsley Charitable Trust supports improved access to CGM technology for 
Medicaid beneficiaries.30,32,37 

Methods 
This evidence review is based on the final key questions (KQs) published on September 30, 
2024. The draft KQs were available for public comment from September 3, 2024, through 
September 16, 2024, and appropriate revisions were made to the KQs based on the comments 
and responses. All public comments received and a table of responses can be found on the 
Washington Health Technology Assessment website. The PICOS (population, intervention, 
comparator, outcome, study design) details, along with the setting, sample size, and publication 
factors that guided development of the KQs and study selection are presented in Table 2. 

Key Questions 
 What is the comparative effectiveness of CGM in adults and children with T2D vs. 

other forms of monitoring (e.g., self-monitoring blood glucose or routine clinical 
monitoring)? 

a. Adults with T2D and using: 

i. Nonintensive insulin therapy (1 to 3 injections per day) 

ii. No insulin but on oral hypoglycemic medication 

iii. No insulin and no oral hypoglycemic medication 

b. Children with type 2 diabetes  

i. Nonintensive insulin therapy (1 to 3 injections per day) 

ii. No insulin but on oral hypoglycemic medication 

https://www.hca.wa.gov/about-hca/programs-and-initiatives/health-technology-assessment/glucose-monitoring
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iii. No insulin and no oral hypoglycemic medication 

c. Pregnant people with T2D who are not using insulin 

d. Pregnant people with gestational diabetes who are not using insulin 

 What is the device-related safety of CGM in adults and children with T2D? 

 What is the differential efficacy or safety by patient and clinical factors, such as: 
a. Age 

b. Gender 

c. Race and ethnicity 

d. Presence of comorbidities (e.g., hypertension) 

e. Severity of disease (e.g., baseline hemoglobin A1c [HbA1c], number of self-tests per 
day) 

f. Level of adherence to CGM use 

g. Type of CGM (i.e., rtCGM vs. isCGM) 

h. Duration of CGM monitoring 

i. Timing of initiation of CGM monitoring relative to baseline level of control measured 
by A1C (i.e., A1C level indicating well-controlled vs. uncontrolled disease at initiation) 

 What are the costs and cost-effectiveness of CGM in adults and children with T2D 

a. Adults with T2D and using: 

i. Nonintensive insulin therapy (1 to 3 injections per day) 

ii. No insulin but on oral hypoglycemic medication 

iii. No insulin and no oral hypoglycemic medication 

b. Children with T2D  

i. Nonintensive insulin therapy (1 to 3 injections per day) 

ii. No insulin but on oral hypoglycemic medication 

iii. No insulin and no oral hypoglycemic medication 

c. Pregnant people with T2D who are not using insulin 

d. Pregnant people with gestational diabetes who are not using insulin 

PICOS and Eligible Studies 
Table 2 details the inclusion and exclusion criteria applied by Center of Evidence-based Policy 
(Center) researchers to determine the eligibility of studies. 
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Table 2. Detailed Inclusion and Exclusion Criteria 

Study 
Component Inclusion Exclusion 

Populations • Adults with T2D not on intensive insulin treatmenta  
• Children with T2D not on intensive insulin 

treatmenta 
• Pregnant people with T2D not using insulin 
• Pregnant people with gestational diabetes not using 

insulin 

• Populations other than 
those listed 

Interventions • FDA-approved CGM devices (rtCGM and isCGM) 
• FDA-approved combination devices integrating 

CGM with insulin pump or infusion (including 
sensor-augmented insulin pumps) if effect of CGM 
component can be isolated 

• Interventions other than 
those listed 

• Professional CGM 

Comparators • Self-monitoring using conventional blood glucose 
meters 

• Attention control 
• Blinded or sham CGM 
• Routine lab monitoring 
• Usual care 

• Comparators other than 
those listed 

• No comparator  
• Comparisons of different 

models of the same device 

Outcomes • Primary intermediate outcomes 
 Achieving target HbA1C levelb  
 Maintaining target HbA1C level  
 Change in HbA1cb 
 Acute episodes of hypoglycemia requiring 

intervention 
• Secondary intermediate outcomes 

 Quality of life (validated instruments only) b  
 Mortality  
 Perinatal mortalityb 
 Severe perinatal morbidityb 

• Safety related to device itself 
• Economic outcomes 

 Cost-effectivenessb  
 Health care resource utilization and costsb 

• Outcomes other than those 
listed 

• Economic outcomes from 
studies performed in non-
US countries 

• Economic outcomes from 
studies performed in US 
published more than 5 
years ago 

Timing • When used for routine monitoring of glucose 
control in T2D or GDM 

• Other uses (e.g., 
monitoring hyperglycemia 
during hospitalization for 
coronary care) 

Setting • Any outpatient or inpatient clinical setting in 
countries categorized as very high on UN Human 
Development Index 

• Emergency settings 
• Nonclinical settings (e.g., 

studies in healthy 
volunteers) 

• Countries categorized 
other than very high on UN 
Human Development Index 
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Study 
Component 

Inclusion Exclusion 

Study Design 
and Sample Size 

• KQ1 
 RCTs with no sample size limitation 

• KQ2 
 RCTs with no sample size limitation 
 FDA documentation on device-related safety 

concerns 
• KQ3 

 RCTs with no sample size limitation 
• KQ4 

 RCTs with no sample size limitation 
 Formal economic studies with no sample size 

limitation 

• Studies other that those 
listed by KQ 

• Studies that do not report 
outcomes of interest 

• Noncomparative 
association or correlation 
studies 

• Proof-of-principle studies 
(e.g., device modification) 

Study Duration • 12 weeks or longerc • Less than 12 weeks 
Publication • Published, peer-reviewed, English-language articles • Abstracts, conference 

proceedings, posters, 
editorials, letters 

Notes. a Qualifying regimens for “not on intensive insulin” included nonintensive insulin therapy (i.e., 1 to 3 
injections of any insulin type per day), oral antidiabetic medication therapy (e.g., metformin) without insulin, and 
lifestyle management (i.e., no insulin or oral antidiabetic medications). b Outcomes selected for GRADE 
assessment. c Due to the limited nature of the condition, no minimum follow-up required for studies of pregnant 
people with gestational diabetes. 

Abbreviations. CGM: continuous glucose monitoring; FDA: Food and Drug Administration; HbA1c: glycated 
hemoglobin; isCGM: intermittently scanned continuous glucose monitoring; KQ: key question; RCT: randomized 
controlled trial; rtCGM: real-time continuous glucose monitoring; T2D: type 2 diabetes; UN: United Nations. 

Data Sources and Searches 
We ran a literature search using Ovid MEDLINE ALL, PsycINFO, and the Cochrane Central 
Register of Controlled Trials (CENTRAL) for any RCTs, cost-effectiveness studies, and clinical 
practice guidelines of CGM in the target populations. We conducted general internet searches in 
DuckDuckGo and Google Scholar, and reviewed reference lists of included studies and relevant 
systematic reviews to identify relevant publications not identified through the database 
searches. Searches for interventions were limited to January 1, 2000, to September 4 and 5, 
2024, to capture relevant published studies. We also searched ClinicalTrials.gov and 
ScanMedicine for ongoing studies of CGM in the listed populations of interest. 

Screening, Data Abstraction, and Quality Assessment 
Screening of the literature search results, risk-of-bias (RoB) and methodological assessments, and 
data abstraction were performed in DistillerSR; artificial intelligence was used to aid in title and 
abstract screening.38 Two independent researchers reviewed each citation and conducted RoB 
and methodological assessments; conflicts were handled through discussion, and any 
disagreements were resolved by a third independent senior researcher. Data was extracted by 
one researcher and checked by another for accuracy. We performed the Grading of 
Recommendations, Assessment, Development, and Evaluation (GRADE) approach39,40 on these 
select outcomes: change in HbA1c, achieving or maintaining target HbA1c levels, quality of life 
(QoL), severe perinatal morbidity and mortality, and cost-effectiveness outcomes. Two 
independent researchers assigned GRADE certainty-of-evidence (CoE) ratings from very low to 
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high; conflicts were handled through discussion and any disagreements were resolved by a third 
independent senior researcher. 

We included RCTs with no sample size limitations that evaluated FDA-approved CGM for the 
listed populations of interest. Additional eligibility criteria were studies on human participants 
conducted in countries evaluated as very high on the United Nations Human Development Index 
published between database inception and September 4, 2024. Economic evaluations and clinical 
practice guidelines published from January 1, 2019, were also included and required to have a 
US perspective. All included studies were published in the English language. Studies were 
excluded if data was not extractable or if we were unable to isolate data for populations of 
interest for this review. We excluded studies of adults, children, and pregnant people with T2D if 
the sample included 10% or greater participants with T1D. Results reporting was limited to 
prespecified primary and secondary outcomes; post hoc and exploratory analyses were excluded. 
Refer to Table 2 for more detailed inclusion and exclusion criteria. 

We conducted meta-analyses of the most-reported primary glycemic outcome of change in 
HbA1c levels using the Cochrane Collaborations Review Manager (RevMan) software, desktop 
version 5.4.1.41 For each key subpopulation identified in KQ1, outcomes data from studies with 
at least 4 weeks of planned CGM use were pooled at final follow-up. Pooled analyses were only 
conducted when 3 or more studies were eligible. Where possible, mean difference (MD) from 
baseline to follow-up was the preferred outcome. If the study did not give the mean difference, 
we included mean HbA1c levels at the final follow-up timepoint as indicated in the Cochrane 
Handbook.42 

Overview of Key Outcome Measures 
Table 3 summarizes the primary measures used for outcomes in the included RCTs, the 
interpretation of those measures (with categories or classes used to determine treatment 
approaches), and change values determined as clinically meaningful. Minimal clinically important 
difference (MCID) values are defined as the smallest improvement in an outcome in response to 
treatment in an individual patient identified as important, leading to a change in the patient’s 
management43 (also known as differences, or improvements, that are clinically meaningful). 
While these thresholds can offer valuable information about effectiveness beyond statistical 
significance for responders and nonresponders, there is controversy around methods used and 
lack of standardization in the derivation of MCIDs.44 MCIDs should not be applied and 
interpreted in isolation, but rather with consideration of the wider patient population, the 
individual patient, and other clinically relevant information.44,45 

Although HbA1c is an important indicator of glycemic control among individuals with diabetes, 
there is a lack of consensus regarding what level of change between tests should be accepted as 
the MCID. Professional guideline organizations such as National Institute for Health and Care 
Excellence (NICE) in the United Kingdom (UK) accept 0.5% as a clinically meaningful change in 
HbA1c, whereas other regulatory organizations, including the FDA and European Medicines 
Agency, accepted change thresholds ranging from 0.3% to 0.5%.46-48 Randomized controlled 
trials of CGM have also variably defined a clinically meaningful change in HbA1c as 0.3%,49 
0.4%,50,51 or 0.5%.52 Outside of research environments, surveys indicate diabetes clinicians are 
most likely to endorse a 0.5% change between HbA1c tests as an indicator that treatment 
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adjustments are needed.53 Moreover, laboratory testing standards accepted 0.5% as a 
statistically and clinically meaningful change in serial HbA1c tests.54-56 For the purposes of this 
review, we considered the MCID for HbA1c to be a difference of 0.5% between measurements 
according to NICE and in wide acceptance in clinical practice and laboratory standards. 

For dichotomous outcomes (e.g., severe hypoglycemia, severe perinatal events), we applied a 
default MCID of a 25% increase or decrease in relative risk (i.e., RR, ≤ 0.75 or ≥ 1.25) when no 
other threshold could be identified, according to NICE guidelines on T2D in adults.57   

We searched for MCIDs associated with each validated scale used to measure general or 
diabetes-related quality of life in the included RCTs. Since measurement scales may have 
different MCIDs for each population in which these are validated (e.g., T1D vs. T2D vs. GDM), 
we did not apply a general standard when a threshold could not be identified.    
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Table 3. Summary of Key Outcomes and Assessment Tools for Studies of CGM 

Measure Description Interpretation MCID 

Diabetes outcomes 
Change in HbA1c ((𝐶𝐺𝑀 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒 𝐻𝑏𝐴1𝑐 –  𝑓𝑜𝑙𝑙𝑜𝑤 𝑢𝑝 𝐻𝑏𝐴1𝑐) – 

(𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒 𝐻𝑏𝐴1𝑐 –  𝑓𝑜𝑙𝑙𝑜𝑤 𝑢𝑝 𝐻𝑏𝐴1𝑐)) 
Assessment of between-group differences in 
change in HbA1c level from baseline to follow-
up, expressed as a percentage  
• Secondarily accepted between group 

difference in mean HbA1c levels at follow-up 

• Reduction or 
increase of 0.5%57  

Achievement of 
target HbA1c 
levels 

(
𝑁 𝑤𝑖𝑡ℎ 𝐻𝑏𝐴1𝑐 𝑏𝑒𝑙𝑜𝑤 𝑑𝑒𝑠𝑖𝑔𝑛𝑎𝑡𝑒𝑑 𝑙𝑒𝑣𝑒𝑙

𝑁 𝑖𝑛 𝑠𝑡𝑢𝑑𝑦 𝑔𝑟𝑜𝑢𝑝
) 𝑥 100 

Proportion of participants in each group who 
achieved an HbA1c level below a certain 
percentage threshold (e.g., percentage of 
participants with an HbA1c < 7.0% at final 
follow-up timepoint) 

• Relative risk 
reduction or 
increase of ≥ 25%57 

Severe 
hypoglycemia 
requiring 
intervention 

(
𝑁 𝑤𝑖𝑡ℎ 𝑠𝑒𝑣𝑒𝑟𝑒 ℎ𝑦𝑝𝑜𝑔𝑙𝑦𝑐𝑒𝑚𝑖𝑐 𝑒𝑣𝑒𝑛𝑡

𝑁 𝑖𝑛 𝑠𝑡𝑢𝑑𝑦 𝑔𝑟𝑜𝑢𝑝
) 𝑥 100 

Proportion of participants in each group who 
experienced a severe hypoglycemic event 
requiring third-party assistance (e.g., 
administration of oral glucose, hospitalization) 

• Relative risk 
reduction or 
increase of ≥ 25%57 

Pregnancy outcomes 
Severe perinatal 
outcomes (

𝑁 𝑤𝑖𝑡ℎ 𝑠𝑒𝑣𝑒𝑟𝑒 𝑝𝑒𝑟𝑖𝑛𝑎𝑡𝑎𝑙 𝑜𝑢𝑡𝑐𝑜𝑚𝑒

𝑁 𝑖𝑛 𝑠𝑡𝑢𝑑𝑦 𝑔𝑟𝑜𝑢𝑝
) 𝑥 100 

Proportion of participants (mother or neonate) 
in each study group who experienced a severe 
perinatal event associated with poor diabetes 
control (e.g., macrosomia, shoulder dystocia) 

• Relative risk 
reduction or 
increase of ≥ 25%57 

Quality of life  

Diabetes-related quality of life scales 
Audit of Diabetes-
Dependent 
Quality of Life-19 
(ADDQoL)58-61 

• 19-item questionnaire for adults with diabetes 
• Individualized measure of impact of diabetes 

on quality of life 

• Score range: -9 to +3 points 
• Higher scores indicate fewer negative 

impacts of diabetes 

• No MCID identified 

Appraisal of 
Diabetes Scale 
(ADS)62 
 
(Korean version – 
ADS-K63) 

• 7-item questionnaire that measures a patient’s 
appraisal of diabetes status across several 
domains: glycemic control, uncertainty, 
coping, effect on life goals, predictive and 
degree of distress 

• Score range: 7 to 35 points 
• Higher scores indicate more negative 

appraisal of diabetes status 

• No MCID identified 
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Measure Description Interpretation MCID 
Diabetes Distress 
Scale-17 (DDS)64-

66 

• 17 items that measure patients’ perceptions in 
4 general domains of diabetes distress: 
interpersonal, physician, regimen, and 
emotional 

• Score range: 1 to 6 points 
• Lower scores indicate less of a problem or 

less distress 
• Interpretive cut points65: 

 < 2.0: little or no distress 
 2.0 to 2.9: moderate distress 
 ≥ 3.0: high distress 

• Change of 0.25 
points for overall 
score64 

Diabetes 
Management Self-
Efficacy Scale 
(DMSES)67,68 

(Korean version – 
K-DMSES69) 

• 20-item assessment that measures a patient’s 
efficacy expectations across 4 subscales: 
nutrition and weight, medical treatment, 
physical exercise, and blood sugar  

• Score range: 0 to 200 points 
• Higher scores indicate greater diabetes self-

management efficacy 

• No MCID identified 

Diabetes Quality 
of Life (DQoL)70-72 

• 46-item measurement tool assessing diabetes-
related life satisfaction, impact, worries, and 
social concern 

• Score range: 0 to 100 points 
• Lower scores indicate better diabetes-related 

QoL (e.g., fewer problems or less distress 
from diabetes) 

• Change of 3 to 4 
points for overall 
score71 

Diabetes 
Treatment 
Satisfaction 
Questionnaire 
(DTSQs62,73 and 
DTSQc74) 

• 8-item questionnaire assessing patients’ 
satisfaction with aspects of diabetes 
treatment, such as respect from providers and 
convenience of care 

DTSQs scoring:  
• Satisfaction score range: 0 to 36 points 
• Burden score range: 0 to 12 points 
• Higher scores indicate more treatment 

satisfaction and less perceived burden 
DTSQc scoring 
• Satisfaction score range: -18 to + 18 points 
• Burden score range: -6 to +6 points 
• Higher scores indicate more treatment 

satisfaction and less perceived burden 

• No MCID identified 

Hypoglycemia 
Confidence 
Survey (HCS)75 

• 9-item scale assessing patient's general 
confidence related to managing hypoglycemia 

• Validated for use in adults with T1D and 
insulin-using T2D 

• Score range: 9 to 36 points 
 Each item has a possible score of 1 to 4 

points 
• Higher scores indicate more confidence 

• No MCID identified 

Hypoglycemia 
Fear Survey-II 
(HFS-II)76-79 and 
short-form 
version80 

• 33-item questionnaire that assesses specific 
behaviors people with diabetes engage in to 
avoid hypoglycemia and manage concerns 
about hypoglycemia  

• Score range: 0 to 132 points  
 Behavior subscale: 0 to 60 points 
 Worry subscale: 0 to 72 points 

• Lower scores indicate less fear-related 
behaviors or worry 

• No MCID identified 
• Exploratory study 

suggests a range 
between 2.0 and 5.8 
points in T2D 
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Measure Description Interpretation MCID 
• Comprises a Behavior Subscale (15 items) and 

a Worry Subscale (18 items) 
• Score of 3 or 4 on any item indicates fear of 

hypoglycemia that necessitates further 
exploration 

patients treated 
with OHM therapy81 

LMC Skills, 
Confidence, and 
Preparedness 
Index (SCPI)82,83 

• A 25-item electronic tool to assess 3 
dimensions of diabetes self-management: 
skills, confidence and, preparedness  

• Score range: 0 to 10 points (average of all 3 
subscales) 

 Each subscale may be graded individually 
on a 10-point scale 

• Higher scores indicate higher diabetes self-
management efficacy 

• Tertile cut points82: 
 ≥ 7.3: likely good glycemic control 
 6.8 to 7.2: likely moderate glycemic 

control 
 ≤ 6.7: likely poor glycemic control 

• No MCID identified 

Problem Areas in 
Diabetes 
(PAID)66,84,85 

• 20-item assessment of diabetes-specific 
emotional distress 

• Score range: 0 to 100 points 
• Higher scores indicate greater distress levels 

 0 to 16: low distress 
 17 to 39: moderate distress 
 ≥ 40: severe distress 

• Change of 5 points 

Summary of 
Diabetes Self-
Care Activities 
Questionnaire 
(SDSCA)86 
 
(Korean version – 
K-SDSCA87,88) 

• 11-item self-report questionnaire of diabetes 
self-management aspects of the diabetes 
regimen including general diet, specific diet, 
exercise, blood-glucose testing, foot care, and 
smoking 

• Score range: could not identify 
• Higher scores indicate better adherence to 

recommended diabetes self-management 
behaviors 

• No MCID identified 

General quality of life scales 
Euro Quality of 
Life 5 Dimension 
(EQ-5D)89,90 

• General QoL questionnaire on 5 dimensions 
of a patient's health status: mobility, usual 
activities, self-care, pain and discomfort, and 
anxiety and depression 

• Score range: 0 to 1 point 
• Higher scores indicate fewer health problems 

(i.e., “full health”) 

• Change of 0.03 to 
0.05 points for 
adults with T2D90 

EuroQoL-5D 
Visual Analog 
Scale (EQ-5D 
VAS)89 

• Single-item assessment of patient’s overall 
assessment of their health on a scale from 0 
(worst health imaginable) to 100 (best health 
imaginable) 

• Score range: 0 to 100 
• Higher scores indicate better perceived 

health 

• No MCID identified 
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Measure Description Interpretation MCID 
5-item World 
Health 
Organization 
Well-being Index 
(WHO-5)91 

• 5-item questionnaire on how a patient has 
been feeling over past 2 weeks  

• Score range: 0 to 25 points (can be 
converted to a 100-point scale) 

• Higher scores indicate better well-being 

• No MCID identified 

Abbreviations. BMI: body mass index; CGM: continuous glucose monitoring; DBP: diastolic blood pressure; bs: pounds; LDL: low-density lipoprotein; HbA1c: 
glycated hemoglobin; MBS: metabolic and bariatric surgery MCID: minimal clinically important difference; OHM: oral hypoglycemic medication; QoL: quality 
of life; SF36: 36item Short Form Health Survey; T1D: type 1 diabetes; T2D: type 2 diabetes. 



WA – Health Technology Assessment January 9, 2025 
 

Continuous Glucose Monitors: Draft Evidence Report 24 

Evidence Summary 
We identified 8,154 citations through bibliographic database (e.g., MEDLINE) searches and other 
search methods, such as reference list checking and internet searches. Following the removal of 
duplicate citations, 4,776 unique records were reviewed. Ultimately, we included 22 RCTs in 
35 publications (N = 2,175),51,92-125 2 economic studies, and 13 clinical practice guidelines. See 
Figure 1 for full study flow details.  

We identified the following RCTs evaluating the effectiveness of CGM, as compared with no 
CGM, for people with diabetes who are not currently eligible for CGM coverage under the 2018 
Washington coverage determination: 
• 18 RCTs (N = 1,832) conducted in adults with T2D who were not on intensive insulin 

regimens51,92,93,95,97,103,109,110,113-115,117,118,120,122-125  
o 7 studied CGM in participants on nonintensive insulin regimens (i.e., 1 to 3 insulin 

injections of any type per day)51,92,103,109,110,113,122  
o 6 studied CGM in participants on oral hypoglycemic medication (OHM) therapy (e.g., 

metformin), but not on insulin95,114,117,118,120,124  
o 5 studied CGM in participants on mixed nonintensive hypoglycemic regimens93,97,115,123,125 

• 4 RCTs (N = 343) conducted in pregnant people with gestational diabetes (GDM) who were 
not on insulin therapy94,106,107,112  

We did not identify any eligible RCTs for the following populations of interest not currently 
eligible for CGM coverage under the 2018 Washington coverage determination: 
• Adults with T2D not on insulin or OHM therapy 
• Children or adolescents with T2D not on intensive insulin therapy 
• Pregnant people with T2D not on insulin therapy 

Included economic studies and clinical practice guideline findings are presented in subsequent 
report sections.  
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Figure 1. Study Flow Diagram 

 

 

Abbreviations. RCT: randomized controlled trial.  
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Publication date: n = 2 

Outcomes: n = 1 
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Studies included in narrative 

synthesis 
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RCTs: n = 22, in 35 publications 

Economic studies: n = 2 

Clinical practice guidelines: n = 13 

 

Studies included in quantitative 

synthesis (meta-analysis) 

N = 12 
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Table 4 details key study and participant characteristics from the 22 included RCTs (see 
Appendix B for information about study and baseline characteristics, enrollment criteria, and 
CGM use). Sample sizes ranged from 20 to 224 participants and study duration ranged from 4 to 
52 weeks (2 studies of pregnant people with GDM had fewer than 12 weeks of follow-up106,107). 
Five RCTs were conducted exclusively in US populations97,107,113,115,123 and 2 were multisite 
international studies with participants from the US 51,117; the remaining 15 RCTs were 
international studies that did not include US participants. Most studies were conducted in 
specialty care clinics (e.g., endocrinology, obstetrics and gynecology) or in outpatient and hospital 
clinic settings following a diabetes-related emergency department visit or hospitalization.  

In studies of adults with T2D, participants were generally required to be aged 18 years or older 
at enrollment, with few upper limit age restrictions, and have a minimum HbA1c level of 7.0% to 
8.0%. Additionally, most RCTs of adults (i.e., 12 of 18) included a prerandomization run-in period 
when all participants wore a blinded CGM for up to 2 weeks to gauge tolerability and adherence; 
5 of these studies required participants to demonstrate a certain level of adherence to be 
randomized.51,92,103,113,118  Participants in the pregnancy studies typically were enrolled after they 
received a new GDM diagnosis based on a 1- or 2-hour oral glucose tolerance test (OGTT) 
conducted between 22 to 34 weeks of gestation and limited to people aged 18 years and older 
with singleton pregnancies.  

Studies varied in terms of CGM type and modalities. Fifteen RCTs evaluated the effectiveness of 
rtCGM51,92,94,97,106,107,109,110,113,114,117,120,122,123,125 and 7 evaluated isCCM.93,95,103,112,115,118,124 While 
most RCTs assessed therapeutic CGM devices that are factory calibrated and do not require 
concurrent SMBG testing, 6 studies assessed nontherapeutic CGM devices51,92,120,122,123,125 that 
need intermittent SMBG calibration and are no longer commercially available in US markets. 
Studies also varied in intended CGM use. Eleven RCTs evaluated uninterrupted CGM 
use,51,93,95,97,103,107,109,110,113,120,122 and 11 RCTs evaluated the effect of CGM devices when used at 
periodic intervals or for a single, limited session.92,94,106,112,114,115,117,118,123-125 All but 4 RCTs 
compared CGM with daily SMBG testing. Two studies had blinded CGM control groups,107,120 1 
compared CGM with low-intensity self-monitoring education (i.e., attention control)95 and 1 
compared CGM with usual diabetes care at their providers’ discretion.115  

Eight RCTs were assessed as having a low RoB,51,92,93,109,110,112,120,124 7 were assessed as 
moderate,94,95,97,103,113,118,122 and 7 as high.106,107,114,115,117,123,125 Moderate and high RoB ratings 
were due primarily to lack of information on randomization procedures, high or differential losses 
to follow-up (i.e., > 20%), lack of intention-to-treat analyses, and potential industry-related 
author conflicts of interest.94,95,97,103,106,107,113-115,117,118,122,123,125 See Appendix F for full RoB 
information by individual study. 

The results of this review are presented by key question with subsections by the key population 
categories and relevant outcomes. Study details include additional information about baseline 
characteristics, CGM use, and treatment regimens in the relevant sections. 



WA – Health Technology Assessment January 9, 2025 
 

Continuous Glucose Monitors: Draft Evidence Report 27 

Table 4. Summary of Key Study and Participant Characteristics for Included RCTs 

Study Details 
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Adults With T2D Not on Intensive Insulin Regimens (18 RCTs) 

Nonintensive insulin therapy (7 RCTs) 

Ajjan, 201692 X 45 RT SMBG 
12a 
[12] 

≥ 18 7.5% 57.8 vs. 55.5 9.2 vs. 9.2 13.9 vs. 15.8 37 vs. 27 Low 

Beck, 201751 
DIAMOND 

✓ 158 RT SMBG 
24 

[24] 
≥ 25 7.5% 60 vs. 60 8.5 vs. 8.5 17 vs. 18 62 vs. 51 Low 

Haak, 2017103 
REPLACE 

X 224 IS SMBG 
24 

[24] 
≥ 18 7.5% 59.0 vs. 59.5 8.7 vs. 8.9 17 vs. 18 37 vs. 25 Mod 

Lever, 2024109 
2GO-CGM 

X 67 RT SMBG 
12 

[12] 
≥ 16 8.0% 51 vs. 56 9.2 vs. 9.7 13.0 vs. 13.0 61 vs. 53 Low 

Lind, 2024110 
Steno2tech 

X 76 RT SMBG 
52 

[52] 
≥ 18 7.5% 61.1 vs. 61.3 8.2 vs. 8.4 18.8 vs. 17.4 38 vs. 39 Low 

Martens, 2021113 
MOBILE 

✓ 175 RT SMBG 
32 

[32] 
≥ 30 7.8% 56 vs. 59 9.1 vs. 9.0 14 vs. 15 53 vs. 46 Mod 

Tildesley, 2013122 X 57 RT SMBG 
24 

[24] 
≥ 18 7.0% 58 vs. 59.5 8.8 vs. 8.8 17.4 vs. 17.0 36 vs. 36 Mod 

Oral hypoglycemic medications regimens, but not insulin (6 RCTs) 
Aronson, 202395 
IMMEDIATE 

X 116 IS ACb 16 
[16] 

≥ 18 7.5% 59.2 vs. 57.6 8.5 vs. 8.7 9.2 vs. 10.9 36 vs. 36 Mod 

Moon, 2022114 X 61 
RT-1 
RT-2 

SMBG 
24  

[1-2] 
30 to 

65 
7.5% 

55.6 vs. 50.7  
53.9 vs. 50.7 

8.3 vs. 8.1 
8.2 vs. 8.1 

10.4 vs. 10.0 
13.1 vs. 10.0 

39 vs. 47 
53 vs. 47 

High 

Price, 2021117 
COMMITTED 

✓ 70 RT SMBG 12 [4c] ≥ 30 7.8% 58.9 vs. 60.9 8.4 vs. 8.5 13.9 vs. 12.3 41 vs. 58 High 

Rama Chandran, 
2024118 

X 193 IS SMBG 24 [7] 
21 to 

75 
7.5% 54.9 vs. 55.1 8.0 vs. 8.1 11.3 vs. 10.6 49 vs. 35 Mod 
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Study Details 
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GLiMPSE 

Taylor, 2019120 X 20 RT 
Blinded 
CGM 

12 
[12] 

20 to 
75 

Unclear 60.2 vs. 60.9 6.6 vs. 7.1 10.5 vs. 11.0 50 vs. 50 Low 

Wada, 2020124 X 100 IS SMBG 
24 

[12] 
20 to 

70 
7.5% 58.1 vs. 58.7 7.8 vs. 7.8 NR 31 vs. 33 Low 

Mixed nonintensive hypoglycemic regimens (5 RCTs) 
Ajjan, 202393 
LIBERATES 

X 141 IS SMBG 
12/52 
[12] 

≥ 18 NR 62 vs. 63 9.0 vs. 8.8 14.5 vs. 11.0 26 vs. 28 Low 

Bergenstal, 
202297 

✓ 114 RT SMBG 
16 

[16] 
18 to 

75 
7.0% 59.3 vs. 58.8 8.2 vs. 7.8 NR 49 vs. 58 Mod 

O’Connor, 
2024115 
GOOD-ER 

✓ 30 IS Usual 
care 

12 [2] ≥ 18 NR 56 vs. 60 
11.5 vs. 
10.6 

NR 44 vs. 36 High 

Vigersky, 2012123 
Walter Reed 

✓ 100 RT SMBG 52 [8] ≥ 18 7.0% 55.5 vs. 60 8.4 vs. 8.2 NR 34 vs. 56 High 

Yoo, 2008125 X 65 RT SMBG 
12 

[9d] 
20 to 

80 
8.0% 54.6 vs. 57.5 9.1 vs. 8.7 11.7 vs. 13.3 66 vs. 50 High 

Pregnant People With GDM Not on Insulin (4 RCTs) 

Alfadhli, 201694 X 130 RT SMBG 
12-16 
[3-7d] 

GA: 
NR 

NAd 32.9 vs. 34.2 5.6 vs. 5.9 NR 100 Mod 

Kestila, 2007106 X 73 RT SMBG 10 [1] 
GA: 

22 to 
34w 

NAd 32.6 vs. 32.2 5.4 vs. 5.3 NR 100 High 

Lane, 2019107 ✓ 40 RT Blinded 
CGM 

4 [4] 
GA: 

24 to 
32w 

NAd 29.9 vs. 30.8 5.3 vs. 5.3 NR 100 High 
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Study Details 
Eligibility 
Criteria 

Baseline Characteristics (CGM vs. Control) 
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Majewska, 
2023112 
FLAMINGO 

X 100 IS SMBG 
12-16 

[4] 

GA: 
24 to 
28w 

NAd 33 vs. 32 4.9 vs. 4.9 NA 100 Low 

Notes. Populations, CGM use and treatment regimens were highly varied; see Appendix B for further details. a Total listed study length was 100 days (i.e., 
14.2 weeks), which included a 15-day run-in period with blinded CGM. Excluding the run-in, the randomized study period was 85 days (i.e., 12.1 weeks). 
 b Attention control consisted of an educational program on glucose self-monitoring. c Total duration of CGM use was 4 weeks, distributed over three 10-day 
periods during the 3-month study period. d Participants were enrolled after confirmation of GDM by a positive 1- or 2-hour oral glucose tolerance test (i.e., 
blood sugar value ≥ 140 mg/dL).  
Abbreviations. AC: attention control; CGM: continuous glucose monitor(ing); GA: gestational age; GDM: gestational diabetes; HbA1c: glycated hemoglobin; 
IS: intermittently scanned; Mod: moderate; NA: not applicable; NR: not reported; RCT: randomized controlled trial; RT: real-time; SMBG: self-monitoring of 
blood glucose; T2D: type 2 diabetes; w: weeks.
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Comparative Effectiveness (KQ1) 
The following section compares the effectiveness of CGM versus other forms of glucose 
monitoring (e.g., self-monitoring of blood glucose or routine clinical monitoring) in adults and 
children with T2D or pregnant people with GDM who are not currently eligible for CGM therapy 
under the 2018 Washington coverage determination. 

Results in this section are presented by major noncovered populations of interest and then by 
treatment category (as outlined in the Methods section) when evidence was available.  

Adults With T2D (KQ1a) Not on Intensive Insulin Treatment 
The following section includes those who are:  
• On nonintensive insulin regimens (1 to 3 injections per day) 
• On OHM therapy (e.g., metformin), but not on insulin 
• Not on insulin or OHM therapy 

When possible, we stratified our analysis of effectiveness evidence by these key treatment 
categories. However, several relevant studies enrolled participants on any nonintensive 
hypoglycemic intervention that either did not stratify results by treatment regimen or did not 
have sufficient proportions of participants on a single regimen type to be attributed to a 
prespecified categories. We present the results of these studies in a hybrid analytic category 
called mixed nonintensive treatment regimens. 

Adults With T2D on Nonintensive Insulin Regimens 
We identified 7 RCTs in 15 publications (N = 802; follow-up range, 12  to 52 weeks) that 
assessed CGM among adults with T2D on nonintensive insulin regimens (1 to 3 injections per 
day).51,92,96,98,99,103,104,108-111,113,116,119,122 As shown in Table 5, mean baseline ages across study 
groups ranged from 51 to 61.5 years, mean HbA1c levels ranged from 8.2% to 9.7%, and mean 
diabetes duration ranged from 13.0 to 18.8 years.51,92,103,109,110,113,122 Only 2 studies included 
participants from the US (N = 333).51,113 Four studies were assessed as low risk of bias,51,92,109,110 
and 3 studies were assessed as moderate.103,113,122  

Six studies assessed rtCGM51,92,109,110,113,122 and 1 study (REPLACE) assessed isCGM.103 Notably, 
3 of the studies that assessed rtCGM used nontherapeutic models (i.e., those that require regular 
SMBG calibration), which are no longer commercially available.51,92,122 All 7 studies instructed 
participants to use their CGM devices for the full length of the study period (range, 12  to 52 
weeks) and all studies compared CGM with SMBG testing.51,92,103,109,110,113,122  

Insulin regimens varied between studies, ranging from 1 to 2 daily injections of basal 
insulin110,113,122 to multiple daily injections of basal and prandial (bolus) insulin.51,92,103,109 Although 
the number of baseline daily insulin injections was not always assessable, included study 
participants all reported conducting fewer than 4 SMBG tests per day at 
enrollment.51,92,103,109,110,113,122 In addition to insulin, most participants were concomitantly using 
glucose-lowering oral medications (e.g., metformin) or injectable glucagon-like peptide-1 (GLP-1) 
agonists (e.g. semaglutide).51,92,103,109,110,113,122  

See Appendix B for more information regarding specific study and treatment characteristics.  



WA – Health Technology Assessment January 9, 2025 
 

Continuous Glucose Monitors: Draft Evidence Report 31 

Table 5. GRADE Summary of Findings of CGM vs. No CGM in Adults With T2D on Nonintensive Insulin Regimens 

Number of Participants (N) 
Number of RCTs 

Findings 
Certainty of 
Evidence 

Rationale 

Change in HbA1c 
N = 802 
7 RCTs51,92,103,109,110,113,122 

CGM use resulted in a small, but statistically significant, 
reduction in HbA1c from baseline.  

At final follow-up (range, 12 to 52 weeks), CGM use was 
associated with a significant reduction in HbA1c compared 
with no CGM (pooled MD, –0.27%; 95% CI, –0.46 to –0.08; P 
= .005). However, this difference did not meet the threshold 
for clinical significance (MCID, 0.5% change).  

●●●◌ 
Moderate 

Downgraded 1 level 
• 1 for risk of bias (increased risk 

of selection bias; funding-
related COI concerns) 

Achievement of Target Hb1c Level 
N = 158 
1 RCT51 

There was no difference between CGM and SMBG groups in 
the proportion of participants who achieved target HbA1c 
levels (i.e., 7.0%, 7.5%) at 12 or 24 weeks. 

●●◌◌ 
Low 

Downgraded 2 levelsa 
• 1 for imprecision (i.e., small 

sample size, wide CIs) 
• 1 for indirectness (i.e., use of 

nontherapeutic CGM) 
Quality of Life 
Diabetes-related QoL 

N = 503 

4 RCTs51,92,103,110 

There was no clear association between CGM and improved 
diabetes-related QoL.  

There were mixed diabetes-related QoL findings, indicating 
either no difference between study groups or improved QoL 
with CGM vs. no CGM (i.e., SMBG), across a range of validated 
measurement scales and follow-up timepoints (range, 12 to 52 
weeks). Where statistically significant differences were 
reported, it was generally unclear whether the differences 
were clinically meaningful due to a lack of established MCIDs. 
Across all study groups, mean follow-up scores where 
indicative of low diabetes distress levels and high treatment-
related satisfaction. 

●●◌◌ 
Low 

Downgraded 2 levels 
• 1 for risk of bias (i.e., increased 

risk of selection bias, funding-
related COI concerns) 

• 1 for inconsistency (i.e., 
inconsistent direction of effect 
across and within studies) 

General QoL 

N = 234 

2 RCTs51,110 

There was no clear association between CGM and improved 
general QoL. 

There were mixed general QoL findings, indicating either no 
difference or improved QoL with CGM across multiple 

●●◌◌ 
Low 

Downgraded 2 levels 
• 1 for inconsistency (i.e., 

inconsistent direction of effect 
across and within studies) 
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Number of Participants (N) 
Number of RCTs 

Findings 
Certainty of 
Evidence 

Rationale 

validated measurement scales. One study found no between-
group differences at 24 weeks on 2 validated general QoL 
scales. Comparatively, 1 study observed no between-group 
difference in general QoL at 24 weeks but reported 
significantly higher QoL with CGM vs. SMBG at 52 weeks (P 
=.04); however, it was unclear whether this difference was 
clinically meaningful due to lack of an established MCID. All 
study groups had mean follow-up scores indicating overall 
high perceived well-being.  

• 1 for indirectness (i.e., use of 
nontherapeutic CGM) 

Notes. See Appendix G, Table G1 for the complete GRADE profile. a Inconsistency not assessed as only a single study reported this outcome. 

Abbreviations. CGM: continuous glucose monitor(ing); CI: confidence interval; COI: conflict of interest; GRADE: Grading of Recommendations, Assessment, 
Development, and Evaluations; HbA1c: glycated hemoglobin; MCID: minimal clinically important difference; MD: mean difference; QoL: quality of life; RCT: 
randomized controlled trial; SMBG: self-monitoring of blood glucose; T2D: type 2 diabetes. 
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Change in HbA1c 
Seven RCTs of adults with T2D on nonintensive insulin (N = 802) reported change in HbA1c 
outcomes at final follow-up.51,92,103,109,110,113,122 All 7 studies had sufficient planned CGM use (i.e., 
≥ 4 weeks) to be included in a pooled analysis comparing CGM with no CGM at final follow-up 
(Figure 2).  

Figure 2. Change in HbA1ca: CGM vs. No CGM at Final Follow-up in Adults with T2D on 
Nonintensive Insulin Regimens41,42 

 
Notes. Meta-analysis and corresponding forest plot prepared using Review Manager, version 5.4.1.  a Mean 
HbA1c values at follow-up were compared when mean change from baseline by study group was not available. 

Abbreviations. CGM: continuous glucose monitor(ing); CI: confidence interval; IV: inverse variance; SD: standard 
deviation. 

Among these studies, mean baseline HbA1c levels ranged from 8.2% to 10.0% in the CGM 
groups and from 8.5% to 9.7% in the no-CGM control groups. At the final follow-up (range, 12 to 
52 weeks) the CGM groups experienced mean HbA1c reductions ranging from 1.8% to 0.6% 
compared with a 1.6% reduction to no change in the control groups (note: change values 
calculated by Center staff when not directly reported). When these results were pooled in a 
meta-analysis (Figure 2), CGM use was associated with a significant 0.27% reduction (95% CI,  
–0.46 to –0.08; P = .005) in HbA1c compared with no CGM.51,92,103,109,110,113,122 Although the 
pooled difference was statistically significant, it did not meet the accepted threshold for a 
clinically meaningful change in HbA1c (i.e., an increase or decrease of 0.5%). 

There was moderate heterogeneity for the pooled finding (i.e., I2 = 39%), but no differences in 
direction of effect were observed during sensitivity testing in which each study was 
systematically removed and added back into the meta-analysis.  

Achieving or Maintaining Target HbA1c Level 
One RCT, the DIAMOND trial (N = 158),51 compared the proportion of participants who 
achieved clinically meaningful HbA1c thresholds using CGM or SMBG. After adjusting for 
baseline HbA1c levels, there were no differences in proportion of individuals randomized to 
CGM or SMBG who achieved prespecified HbA1c targets (i.e., < 7.0% or < 7.5%) at 12 or 24 
weeks of follow-up (Appendix C, Table C1).51  

Hypoglycemia Requiring Intervention 
Five RCTs (N = 700; follow-up range, 12 to 52 weeks)51,103,109,110,113 reported the comparative 
incidence of severe hypoglycemic events requiring medical intervention (e.g., oral glucose 
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administration from a third party). Three studies (DIAMOND, 2GO-CGM, Steno2tech) reported 
no incidence of severe hypoglycemia.51,109,110 Two studies (REPLACE, MOBILE) reported a total 
of 6 events occurring across 399 participants (i.e., ≤ 2% with a qualifying event in any study 
group) and none of the events were deemed related to CGM use.103,113 No between-group tests 
of significance were reported. 

Quality of Life 
Four RCTs comparing CGM with SMBG in adults with T2D on nonintensive insulin reported 
quality of life (QoL) outcomes using validated assessment tools.51,92,103,110 Reported QoL 
assessment scales measured diabetes-related wellness and functioning (e.g., Diabetes Distress 
Scale) and general well-being (e.g., World Health Organization well-being index). See Table 3 for 
more information about QoL measurement scale interpretation, and see Appendix C, Table C3 
for complete QoL outcomes data in this population. 

Diabetes-Related QoL 
Four RCTs (N = 503; follow-up range, 12 to 52 weeks) reported mixed diabetes-related QoL 
findings across a range of validated measurement scales.51,92,103,110  

Two studies (N = 203) found no between-group differences in any reported diabetes-related 
QoL measure.51,92 The DIAMOND trial (N = 158) observed no significant between-group 
differences at the final 24-week follow-up in the Diabetes Distress Scale (DDS), the 
Hypoglycemia Fear Survey (HFS), and the Hypoglycemia Confidence Survey (HCS). While there 
were no differences between groups, participants in each group (rtCGM and SMBG) reported 
low levels of diabetes distress, low levels of hypoglycemia-related fear, and generally high levels 
of confidence in ability to prevent and manage hypoglycemia (Appendix C, Table C3).51 Ajjan and 
colleagues (N = 45) observed no difference between the isCGM and SMBG study groups on the 
Diabetes Treatment Satisfaction Questionnaire (DTSQc) at 12 weeks, although scores indicated 
overall treatment satisfaction was high in both groups (13.4 vs. 13.5 points; P = .94).92 

The REPLACE trial (N = 242) reported better diabetes-related QoL with CGM across all assessed 
measures at 24 weeks.103 Compared with SMBG, participants randomized to isCGM reported 
reduced worry related to diabetes as indicated by DQoL scores (–0.2 vs. 0.0 points; P = .026) and 
significantly higher treatment satisfaction as indicated by mean DTSQc scores (13.1 vs. 9.0 
points; P < .001). Although the observed between-group differences were statistically significant, 
the difference in DQoL scores did not meet the MCID (i.e., 3 to 4 points) and it is unclear 
whether the difference in DTSQc scores was clinically significant as no established MCID was 
identified.103 

Steno2tech (N = 76) found mixed diabetes-related QoL outcomes at 52 weeks.110 Compared 
with SMBG, participants randomized to rtCGM were significantly more satisfied with their 
diabetes treatment, as indicated by follow-up DTSQc scores (14.4 vs. 6.4 points; MD, 8.0 points; 
95% CI, 4.7 to 11.4; P < .001), but it is unclear whether this difference also was clinically 
significant due to lack of an established MCID.110  Comparatively, there was no significant 
between group difference in diabetes-related distress, as indicated by DDS scores (1.8 vs. 2.2; 
P = .06), or fear of hypoglycemia on the HFS-II scale (5.6 vs. 5.3 points; P = .86); scores in both 
study groups indicated generally low levels of distress and fear.110  
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General QoL 
Two RCTs (N = 234) reported mixed general QoL findings.51,110 In the DIAMOND trial (N = 158), 
participants in both study groups reported low burden of health problems and high overall well-
being as evidenced by high scores on the Euro Quality of Life 5 Dimension ([EQ-5D]; 0.82 points 
in each group) and 5-item World Health Organization Well-being Index ([WHO-5]; 16 vs. 17 
points) at 24 weeks; however, there were no between group differences in scores for either 
measure (as indicated by authors; P values were not reported).51 In contrast, rtCGM participants 
in the Steno2tech trial (N = 76) had significantly higher WHO-5 scores (indicating increased well-
being) compared with SMBG participants at 52 weeks (MD, +7.6 points; 95% CI, 0.3 to 14.9; P = 
.04), although it is unclear whether this difference was clinically significant as no MCID was 
identified.51,110 

Mortality 
Very few events occurred in the 2 RCTs (N = 333) that reported on mortality.51,113 In the 24-
week DIAMOND trial (N = 158), 1 participant in the rtCGM group died after experiencing a 
myocardial infarction, which investigators deemed unrelated to CGM use, and no deaths were 
reported among the SMBG group.51 In the MOBILE trial (N = 175), no deaths were reported in 
either study group (rtCGM vs. SMBG) during the 32-week follow-up.113  

Adults With T2D on Oral Hypoglycemic Medications 
We identified 6 RCTs in 8 publications (N = 560; follow-up range, 12 to 52 weeks) that assessed 
CGM among adults with T2D on OHM therapy, but not on insulin.95,105,114,117,118,120,121,124 Table 6 
shows mean baseline ages across study groups ranged from 50.7 to 60.9 years, mean HbA1c 
levels ranged from 6.6% to 8.7%, and mean diabetes duration ranged from 9.2 to 13.9 years. 
Only 1 study included participants from the US (N = 70).117 Two studies were assessed as low-
risk of bias,120,124 2 were moderate,95,118 and 2 were high.114,117  

Three of the OHM studies assessed rtCGM114,117,120 and 3 assessed isCGM95,118,124; only 1 study 
of rtCGM used a nontherapeutic device.120 The intensity of CGM use was varied. Two studies 
instructed participants to use CGM for the full length of the study period,95,120 and 4 studies 
assessed episodic or tapering CGM use of less than half the study period (range, 1 to 12 
weeks).114,117,118,124 All but 2 studies compared CGM with standard SMBG. One study compared 
CGM with a brief self-monitoring education intervention (i.e., attention control)95 and 1 used 
blinded CGM as the comparator.120 

The intensity and type of OHM regimens varied across studies. Most studies in this cohort 
required participants to be using at least 1 noninsulin OHM at enrollment,95,118,120 and 2 studies 
required participants to be using 2 or more classes of OHM.114,117 One study required only that 
participants were not being treated with insulin but was included in this category as 97% of 
participants were on some form of OHM therapy (type unspecified).124 When specified, the most 
common types of OHM were biguanides (e.g., metformin), sulfonylureas, sodium-glucose 
cotransporter-2 (SGLT-2) inhibitors, and dipeptidyl peptidase 4 (DPP-4) inhibitors. Notably, in 2 
recently published studies, some participants were also using injectable GLP-1 agonists.95,118 
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Table 6. GRADE Summary of Findings: CGM vs. No CGM in Adults With T2D on Oral Hypoglycemic Medication 

Number of 
Participants (N) 
Number of RCTs 

Findings 
Certainty of 
Evidence Rationale 

Change in HbA1c 
N = 560 

6 
RCTs95,114,117,118,120,124 

There was no consistent difference in change in HbA1c from 
baseline with CGM versus other non-CGM monitoring methods.  

There was no between-group difference for change in HbA1c from 
baseline in a meta-analysis of 5 RCTs (pooled MD, –0.18%; 95% CI,  
–0.45 to 0.09; P = .20). Findings were significant (favoring CGM) 
when the GLiMPSE trial was removed during sensitivity testing, but 
the reasons for this effect are unclear. 

The single study not included in MA (N = 61) found mixed results 
between the 2 CGM study arms when compared with SMBG at 24 
weeks. 

●●◌◌ 
Low 

Downgraded 2 levels 
• 1 for risk of bias (i.e., lack of 

reporting on study group 
allocation procedures, funding-
related COI concerns, 
differential losses to follow-up, 
possible selection bias due to 
use of run-in periods) 

• 1 for inconsistency (i.e., 
unexplained heterogeneity) 

Achievement of Target Hb1c Level 
N = 70 
1 RCT117 

There was no significant between-group differences in the 
proportion of individuals randomized to CGM versus no CGM who 
achieved an HbA1c level below 7.0% or below 7.5%. 

●◌◌◌ 
Very low 

Downgraded 3 levels 
• 1 for risk of bias (i.e., lack of 

reporting on study group 
allocation procedures, funding-
related COI concerns) 

• 1 for indirectness (i.e., limited 
CGM use relative to length of 
study follow-up) 

• 1 for imprecision (i.e., small 
study size) 

Quality of Life 
Diabetes-related QoL 
N = 277 

3 RCTs95,114,124 

There was no clear association between CGM and improved 
diabetes-related QoL.  

There were mixed diabetes-related QoL results reported across 6 
validated measurement scales at final follow-up (range, 16 to 52 
weeks); each scale was used only by a single study. Two studies 
found no-between group differences in any reported QoL construct 
and scale including diabetes distress, perceived diabetes status, and 
diabetes self-management efficacy. In comparison, 1 study reported 

●◌◌◌ 
Very low 

Downgraded 3 levels 
• 1 for risk of bias (i.e., lack of 

reporting on study group 
allocation procedures, high and 
differential LTFU, funding-
related COI concerns) 
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Number of 
Participants (N) 
Number of RCTs 

Findings 
Certainty of 
Evidence Rationale 

improved diabetes treatment satisfaction with CGM vs. SMBG. All 
study groups generally reported within-group improvements on all 
QoL scales, but MCIDs were not widely available so clinical 
significance was not assessable. 

• 1 for indirectness (i.e., limited 
overlap in QoL outcomes and 
scales, limited CGM use) 

• 1 for imprecision (i.e., wide 
confidence intervals, lack of 
MCIDs) 

General QoL 

N = 193 

1 RCT118 

No clear association between CGM and improved diabetes-related 
QoL.  

There were mixed results on 2 measures of general QoL at 52 weeks 
in the GLiMPSE trial. Due to decreases in QoL scores in the SMBG 
group, the CGM had higher overall well-being on the EQ-5D scale, 
despite no change in scores (0.00 vs. –0.07 points; P = .01). 
Comparatively, there was no difference in on the EQ-VAS scale, 
although both groups reported improvements from baseline (+3.7 vs. 
+4.1 points; P = .85) 

●◌◌◌ 
Very low 

Downgraded 3 levels 
• 1 for risk of bias (i.e., possible 

imbalances in key baseline 
characteristics, potential 
selection bias, author-related 
COI concerns) 

• 1 for imprecision (i.e., single 
study) 

• 1 for other reasons (i.e., mixed 
results on 2 related scales 
measuring overall well-being)  

Notes. See Appendix G, Table G2 for the complete GRADE profile. 

Abbreviations. CGM: continuous glucose monitor(ing); CI: confidence interval; COI: conflict of interest; EQ-5D: EuroQol 5-Dimension Scale; EQ-VAS: 
EuroQol Visual Analogue Scale; HbA1c: glycated hemoglobin; LTFU: long-term follow-up; MA: meta-analysis; MCID: minimal clinically important difference; 
MD: mean difference; OHM: oral hypoglycemic medications; QoL: quality of life; RCT: randomized controlled trial; SMBG: self-monitoring of blood glucose; 
T2D: type 2 diabetes.  
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Change in HbA1c 
Six RCTs of adults with T2D on OHM (N = 560) reported change in HbA1c 
outcomes.95,114,117,118,120,124 Five of these had sufficient planned CGM use (i.e., ≥ 4 weeks) to be 
included in a pooled analysis comparing CGM with no CGM at final follow-up (Figure 
3)95,117,118,120,124; results from the single study not included in the pooled estimate are reported 
narratively.114   

Figure 3. Change in HbA1c: CGM vs. No CGM at Final Follow-up in Adults With T2D on Oral 
Hypoglycemic Medications, but Not on Insulin41,42 

 
Notes. Meta-analysis and corresponding forest plot prepared using Review Manager, version 5.4.1. a Mean 
HbA1c values at follow-up were compared when mean change from baseline by study group was not available.  

Abbreviations. CGM: continuous glucose monitor(ing); CI: confidence interval; IV: inverse variance; SD: standard 
deviation; T2D: type 2 diabetes. 

Among the studies eligible for meta-analysis, mean baseline HbA1c levels ranged from 6.6% to 
8.5% in the CGM groups and from 7.1% to 8.7% in the no-CGM control groups.95,117,118,120,124 At 
the final follow-up (range, 12 to 24 weeks) the CGM groups experienced mean HbA1c 
reductions ranging from 0.9% to 0.2% compared with a 0.7% reduction to a 0.1% increase in the 
control groups.95,117,118,120,124 When these results were meta-analyzed (Figure 3), there was 
ultimately no statistically significant difference between CGM and no CGM for change in HbA1c 
(pooled MD, –0.18%; 95% CI, –0.45 to 0.09; P = .20).95,117,118,120,124  

There was a high level of heterogeneity for the pooled analysis (I2 = 62%) and the overall result 
was significant (favoring CGM) when the GLiMPSE trial118 was removed during sensitivity 
testing. Although the reasons for this effect are unclear, factors in the GLiMPSE trial such as use 
of a run-in period to test for likely adherence, combination and intensity of included diabetes 
medication regimens, study location (Singapore), enhanced diabetes self-management education 
in both study groups, and a mixed-use CGM protocol (i.e., continuous use for the first 6 weeks 
followed by intermittent use for 18 weeks) may have contributed to the high heterogeneity.118 

In the study excluded from the meta-analysis due to insufficient CGM use, Moon and colleagues 
(N = 61; follow-up, 24 weeks) randomized participants to rtCGM for 1 week (rtCGM-1), CGM for 
2 weeks separated by 3 months (rtCGM-2), or an SMBG control group.114 Baseline HbA1c levels 
were 8.3%, 8.2%, and 8.1% respectively; at the final 24-week follow-up, both rtCGM groups 
experienced a 0.6% reduction in HbA1c but the SMBG group did not exhibit any change.114 As 
compared with SMBG after adjustment (i.e., age, gender, BMI, waist circumference and baseline 
time-in-range), the between-group difference for the rtCGM-1 group was not significant 
(adjusted MD, –0.67%; 95% CI, –1.43 to 0.09; P = .08), but the between group difference for the 
rtCGM-2 group was statistically significant (adjusted MD, –0.68; 95% CI, –1.23 to –0.13; P = .02) 
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and exceeded the 0.5% MCID. These findings align with the mixed results observed in the meta-
analysis. 

Achieving or Maintaining Target HbA1c Level 
The COMMITTED trial (N = 70)117 compared the proportion of participants who achieved 
clinically meaningful HbA1c thresholds using episodic rtCGM (i.e., 10 days per month) versus 
SMBG (Appendix C, Table C5). At 12 weeks of follow-up, there were no statistically significant 
between-group differences in the proportion of individuals randomized to episodic rtCGM 
versus SMBG who achieved an HbA1c level below 7.0% (18.2% vs. 8.7%; P = .26) or below 7.5% 
(34.1% vs. 17.4%; P = .12).117   

Hypoglycemia Requiring Intervention 
Four RCTs (N = 440)95,114,117,118 reported the incidence of severe hypoglycemia requiring third-
party intervention (Appendix C, Table C6). In the COMMITTED and GLiMPSE trials, no severe 
hypoglycemic events occurred in either study group.117,118 In the 16-week IMMEDIATE trial, 1 
event occurred in the control group,95 and in the 24-week study conducted by Moon and 
colleagues, a single event occurred in 1 of the CGM intervention arms and was not attributed to 
use of the CGM device.114 No tests of significance were reported.  

QoL 
Four RCTs of adults with T2D on OHM therapy reported QoL outcomes using a range of 
validated measurement scales.95,114,118,124 See Table 3 for more information about QoL 
measurement scale interpretation and see Appendix C, Table C7 for complete QoL outcomes 
data in this population. 

Diabetes-Related QoL 
Three RCTs (N = 277; follow-up range, 16 to 52 weeks)95,114,124 reported mixed results on 6 
measures of diabetes-related QoL. There was no measurement scale overlap between studies. 

Two studies observed no differences (CGM vs. no CGM) in diabetes-related QoL at the final 
study assessment.95,114  
• 16-week IMMEDIATE trial (N = 116) had no significant between-group differences (isCGM 

vs. brief education) in diabetes-related distress or diabetes self-management efficacy as 
indicated by change scores on the DDS and LMC Skills, Confidence, and Preparedness Index 
(SCPI), respectively.95 However, both study groups reported clinically meaningful reductions 
in diabetes distress (–0.3 vs. –0.4 points; MCID, 0.25 points) and improved self-management 
efficacy (an increase of 0.8 points in each group; MCID not identified).95 Mean follow-up 
scores indicated both study groups were experiencing low to moderate distress (2.1 vs. 1.9 
points) and had moderate perceived self-management efficacy (6.1 points in each group).95 

• 24-week trial conducted by Moon and colleagues (N = 61) showed no significant between-
group differences (rtCGM [1 or 2 weeks of CGM use] vs. SMBG) in perceived diabetes status 
as measured by the Korean version of the Appraisal of Diabetes Scale (ADS-K) or in diabetes 
self-management efficacy as measured by Korean versions of the Diabetes Management 
Self-Efficacy Scale (K-DMSES) and Summary of Diabetes Self-Care Activities (SDSCA-K).114 
All study groups reported improved QoL for each of the 3 measures as indicated by change 
scores, but it is unknown whether these improvements were clinically meaningful since we 
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did not identify corresponding MCIDs.114 Mean baseline and follow-up scores were not 
reported, so participants’ QoL levels could not be assessed.   

Comparatively, 1 study reported improved diabetes-related QoL with CGM, versus no CGM, at 
the final study assessment.124  
• CGM participants in the 24-week RCT conducted by Wada and colleagues (N = 100) 

reported greater diabetes treatment satisfaction compared with SMBG controls as indicated 
by significantly higher follow-up scores on the DTSQs (MD, 3.4 points; 95% CI, 1.9 to 5.0; 
P < .001)124; it is unclear whether this difference was clinically meaningful due to lack of an 
identified MCID. Scores were balanced at baseline and the observed difference at follow-up 
appeared to be driven by increasing satisfaction with treatment convenience and flexibility in 
the CGM group and decreasing satisfaction with the frequency of hyperglycemia in the 
SMBG group.124 However, follow-up scores in both groups indicated high levels of treatment 
satisfaction overall (34.9 vs. 31.4 points).124 

General QoL 
The GLiMPSE trial (N = 193) reported mixed results on 2 measures of general QoL at the final 
study assessment.118 The isCGM group reported no change in overall QoL on the provider-
delivered EQ-5D questionnaire at 52 weeks, compared with a reported decrease in the SMBG 
group (+0.001 vs. –0.07 points; P = .01). Comparatively, study groups did not differ when asked 
to rate their overall health on the self-reported EQ Visual Acuity Scale (EQ-VAS), although both 
groups reported improvements from baseline (+3.7 vs. +4.1 points; P = .85).118 Mean baseline 
and follow-up scores were not reported, so participants’ QoL levels could not be assessed.  

Mortality 
No included RCT reported mortality outcomes. 

Adults With T2D Not on Insulin or Oral Hypoglycemic Therapies 
We did not identify any eligible RCTs evaluating CGMs in adults with T2D not on insulin or OHM 
regimens. 

Adults With T2D on Mixed Nonintensive Hypoglycemic Therapies 
We identified 5 RCTs in 7 publications (N = 450; follow-up range, 12 to 52 weeks) that assessed 
CGM in adults with T2D on mixed nonintensive hypoglycemic treatments.92,93,97,100,115,123,125 As 
shown in Table 7, mean baseline ages across study groups ranged from 54.6 to 63 years and 
mean HbA1c levels ranged from 7.8% to 11.5%; mean diabetes duration was not consistently 
reported. Three studies included participants from the US (N = 244).97,115,123 One study was rated 
low risk of bias,93 1 was moderate,97 and 3 were high.115,123,125 

Among the mixed-regimen studies, 3 assessed rtCGM97,123,125 and 2 assessed isCGM93,115; 2 of 
the rtCGM studies used nontherapeutic devices.123,125 The intensity of CGM use was varied with 
2 studies instructing participants to use CGM for the full length of the primary study assessment 
period,93,97 and 4 studies assessed episodic or tapering CGM use that amounted to less than half 
of the study period (range, 9 days to 8 weeks).115,123,125 All studies compared CGM with standard 
SMBG, except for the GOOD-ER trial which randomized control participants to “usual care” in 
the community setting after discharge from the emergency department.115 
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All mixed-regimen studies enrolled participants on any nonintensive hypoglycemic intervention. 
Three studies had nearly equivalent proportions of participants on insulin or OHM 
therapies93,97,125; 1 study included participants using basal insulin (33%), OHM (60%), or lifestyle 
management (7%) regimens123; and 1 study did not report sufficient information to understand 
the full profile of hypoglycemic therapies being used by study participants at baseline.115 None of 
the studies in this category stratified outcome results by treatment regimen.   
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Table 7. GRADE Summary of Findings: CGM vs. No CGM in Adults With T2D on Mixed Nonintensive Hypoglycemic Regimens 

Number of 
Participants (N) 
Number of RCTs 

Findings 
Certainty of 
Evidence Rationale 

Change in HbA1c 
N = 450 
5 RCTs93,97,115,123,125 

There was no consistent difference in change in HbA1c from 
baseline with CGM versus other non-CGM monitoring methods. 

At final study follow-up (range, 12 to 52 weeks), there were no 
between-group differences in change in HbA1c from baseline in 4 
studies. Comparatively, CGM use was associated with a statistically 
and clinically greater reduction in HbA1c than SMBG in 1 study with 
a higher proportion of insulin users (–1.1% vs. –0.4%; P = .004).  

All CGM groups experienced clinically meaningful reductions in 
HbA1c levels (i.e., 0.5%) from baseline (range, –0.8% to –5.2%) 
compared with only 3 of 5 control groups (range, –0.2% to –2.4%). 

●◌◌◌ 
Very low 

Downgraded 3 levels 
• 1 for risk of bias (i.e., insufficient 

information about study group 
allocation procedures, high 
losses to follow-up, industry 
related funding concerns) 

• 2 for indirectness (i.e., high 
heterogeneity in terms of 
treatment regimen types, 
limited CGM use in most 
studies, higher-risk study 
populations) 

Achievement of Target Hb1c Level 

No studies – not assessable 

Quality of Life 
Diabetes-related QoL 
N = 271 

3 RCTs93,115,123 

There were no between-group differences at final study assessments 
(range, 12 to 52 weeks) in perceived diabetes burden, diabetes-
related distress, and treatment satisfaction. 

●◌◌◌ 
Very low 

Downgraded 3 levels 
• 1 for risk of bias (i.e., insufficient 

information about study group 
allocation procedures, high 
LTFU)  

• 2 for indirectness (populations 
mostly high risk, limited overlap 
in QoL scales, limited CGM use 
across studies) 

General QoL 

N = 141 

1 RCT93 

There was no difference in overall QoL at 12 weeks among 
individuals using isCGM vs. SMBG for glycemic management. 

●◌◌◌ 
Very low 

Downgraded 3 levels 
• 1 for indirectness (i.e., limited to 

patients with recent acute MI) 
• 1 for imprecision (i.e., small 

sample size, wide CI) 
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Number of 
Participants (N) 
Number of RCTs 

Findings 
Certainty of 
Evidence Rationale 

• 1 for other reasons (i.e., short-
term data only, no within-group 
scores reported) 

Notes. See Appendix G, Table G3 for the complete GRADE profile. 
Abbreviations. CGM: continuous glucose monitor(ing); CI: confidence interval; HbA1c: glycated hemoglobin; isCGM: intermittently scanned continuous 
glucose monitor(ing); LTFU: long-term follow-up; MI: myocardial infarction; QoL: quality of life; RCT: randomized controlled trial; SMBG: self-monitoring of 
blood glucose; T2D: type 2 diabetes.   
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Change in HbA1c 
Five RCTs (N = 450) reported change in HbA1c levels at the final study assessment (Table 
8).93,97,115,123,125 We did not meta-analyze results for this population group as only 4 studies 
reported sufficient data for inclusion and, of these, only 2 had planned CGM use of 4 weeks or 
greater; all results are summarized narratively. 

Table 8. Change in HbA1c at Final Study Follow-up in RCTs of Adults With T2D on 
Mixed Nonintensive Hypoglycemic Regimens 

Author, Year 
Study Name 

Time 
point 

CGM Group Control Group Between-
group 
Difference P Value 

Group 
Name N 

Mean 
(SD) 

Group 
Name N 

Mean 
(SD) 

Ajjan, 202393 
LIBERATES 

12 
weeksa 

isCGM 69 –2.8% 
(NR) 

SMBG 72 –2.8% 
(NR) 

Adj. MD, 2.5%  
(95% CI, -2.2 
to 2.8) 

NRb 

Bergenstal, 
202297 

16 
weeks 

rtCGM 59 -1.1% 
(1.1) 

SMBG 55 -0.8% 
(0.9) 

NR P = .11 

O’Connor, 
2024115 
GOOD-ER 

12 
weeks 

isCGM 10 -5.2% 
(3.5) 

Usual 
care 

11 -2.4% 
(3.5) 

NR P = .08 

Vigersky, 
2012123 

52 
weeks 

rtCGM 50 -0.8% 
(1.5) 

SMBG 50 -0.2% 
(1.3) 

NR NRb 

Yoo, 2008125 12 
weeks 

rtCGM 29 -1.1% 
(1.2) 

SMBG 28 -0.4% 
(1.1) 

NR P = .004 

Notes. a The LIBERATES trial had a 12-week follow-up for all glycemic outcomes and a 52-week follow-up for 
long-term health outcomes (e.g., cardiac events). b P value not reported, but authors indicated the between-
group comparison was not significant.   

Abbreviations. CGM: continuous glucose monitor(ing); CI: confidence interval; isCGM: intermittently scanned 
continuous glucose monitor(ing); MD: mean difference; NR: not reported; rtCGM: real-time continuous glucose 
monitor(ing); SD: standard deviation; SMBG: self-monitoring of blood glucose; T2D: type 2 diabetes. 

Across the 5 studies mean baseline HbA1c levels ranged from 8.2% to 11.5% in the CGM groups 
and from 7.9% to 10.6% in the control groups (Appendix B, Table B3).93,97,115,123,125 As shown in 
Table 8, all CGM groups experienced clinically meaningful HbA1c reductions (≥ 0.5%) at the final 
study assessment (range, 12 to 52 weeks) comparatively, and although all control groups (SMBG 
or usual care) experienced HbA1c reductions, only 3 had clinically meaningful 
reductions.93,97,115,123,125  

When compared at final follow-up, there were no significant between-group HbA1c differences 
in 4 RCTs (Table 8).93,97,115,123 In comparison, Yoo and colleagues observed a statistically greater 
reduction in HbA1c at 12 weeks in the rtCGM group compared with the SMBG controls (–1.1% 
vs. –0.4%; P = .004); the unadjusted between-group difference of –0.7% was also clinically 
significant (≥ 0.5% change).125 It should be noted that participants in this study had the highest 
rate of insulin use (59.7%) out of the 5 mixed-regimen studies included in this review.125  

Achieving or Maintaining Target HbA1c Level 
No studies of adults with T2D on mixed nonintensive diabetes treatment regimens reported on 
the proportion of participants who achieved or maintained a target HbA1c level. 
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Hypoglycemia Requiring Intervention 
Two RCTs reported the incidence of severe hypoglycemia requiring third-party intervention 
(Appendix C, Table C8).93,125 The 12-week study conducted by Yoo and colleagues compared a 
nontherapeutic rtCGM with SMBG, and no severe hypoglycemic events were reported in either 
group.125 In the LIBERATES trial (N = 141), 2 participants experienced a hypoglycemic emergency 
requiring third-party assistance during the 12-week isCGM assessment period (both in the 
SMBG group); 2 more events occurred (1 in the isCGM group and 1 in the SMBG group) during 
the follow-up period when the isCGM was no longer being used (study weeks 13 to 52).93 
Between-group tests of significance were not reported.  

QoL 
Three RCTs of adults with T2D on mixed nonintensive hypoglycemic therapies reported QoL 
outcomes using a range of validated measurement scales.93,115,123 See Table 3 for more 
information about QoL measurement scale interpretation, and see Appendix C, Table C9 for 
complete QoL outcomes data in this population. 

Diabetes-related QoL 
Three studies (N = 271) reported diabetes-related QoL in 4 measurement scales.93,115,123 At the 
final study assessments (range, 12 to 52 weeks), there were no between-group (CGM vs. no 
CGM) differences in:  
• Perceived diabetes burden, as assessed by the Audit of Diabetes-Dependent Quality of Life 

(ADDQoL)93 and Problem Areas in Diabetes (PAID) scales115,123 
• Diabetes-related stress, as assessed by the DDS93 
• Diabetes treatment satisfaction, as assessed by the DTSQ93 

Individual group change scores and mean follow-up scores were largely not reported, so an 
evaluation of the magnitude of change or overall level of QoL was not assessable.  

General QoL 
One RCT, the LIBERATES trial (N = 141) assessed overall quality of life with 1 measurement tool, 
the EQ-5D scale.93 At the 12-week primary outcome study assessment, there was no between-
group difference in EQ-5D scores (MD, -0.004; 95% CI, -0.076 to 0.068).93 Individual group 
change scores and mean follow-up scores were not reported, so an evaluation of the magnitude 
of change or overall level of QoL was not assessable. 

Mortality 
One RCT, the LIBERATES trial (N = 141), reported on mortality (Appendix C, Table C10).93 In 
total, 5 participants died (2 in the isCGM group and 3 in the SMBG group) over the 52-week 
long-term health outcome follow-up period93; between-group tests of significance were not 
reported for this outcome. Importantly, although the causes of death were not reported, none of 
the deaths occurred during the initial 12-week study period when the isCGM devices were in 
use.93 

Children With T2D (KQ1b) Not on Intensive Insulin Treatment 
Children and adolescents younger than age 18 years with T2D not on intensive insulin regimens 
include individuals who are: 
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• On nonintensive insulin regimens (i.e., 1 to 3 injections per day) 
• On OHMs (e.g., metformin), but not on insulin 
• Not on insulin or OHMs 

We did not identify any eligible RCTs evaluating the effectiveness or safety of CGMs in children 
with T2D on nonintensive insulin regimens.  

Pregnant People with T2D (KQ1c) Not on Insulin 
We did not identify any eligible RCTs evaluating the effectiveness or safety of CGMs in pregnant 
people with T2D who were not using insulin before or during pregnancy.  

Pregnant People with GDM (KQ1d) Not on Insulin 
We identified 4 eligible RCTs in 4 publications (N = 343; follow-up range, 4 to 16 weeks) that 
assessed CGM in pregnant people with GDM who are not using insulin.94,106,107,112 As shown in 
Table 9, participants in these studies were newly diagnosed with GDM between 22 and 34 
weeks of gestation and had mean baseline maternal ages ranging from 29.9 to 34.5 
years.94,106,107,112 According to GDM standards, baseline HbA1c levels were lower than the adult 
T2D populations and ranged from 4.9% to 5.9%.94,106,107,112 Only 1 small study included 
participants from the US (N = 40).107 One study was rated as low risk of bias,112 1 was rated 
moderate,94 and 2 were rated high.106,107 

Three studies assessed rtCGM94,106,107 and 1 assessed isCGM112; 1 study of rtCGM used a now-
discontinued nontherapeutic device.94 Only 1 of the included GDM studies instructed 
participants to use their CGM devices for the full length of the study period (4 of 4 weeks),107 
while the other 3 studies assessed episodic or tapering CGM use was less than half of the study 
period (range, 3 to 7 days to 4 weeks).94,106,112 Three studies compared CGM with standard 
SMBG94,106,112 and 1 used blinded CGM as the comparator.107 

Although participants in the GDM studies were not using insulin at baseline, some participants in 
each study received insulin during the study period in response to increasing blood glucose levels 
or risk of hyperglycemia. In 3 studies, the rate of new insulin use ranged from 17.4% to 31.3% at 
the final follow-up,94,106,112 while in the remaining study, 43% of participants were newly using 
hypoglycemic medications, including insulin, by the final assessment.107
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Table 9. GRADE Summary of Findings: CGM vs. No CGM in Pregnant People With GDM Not on Insulin Therapy 

Number of 
Participants (N) 
Number of RCTs 

Findings 
Certainty of 
Evidence Rationale 

Change in HbA1c 
N = 270 

3 RCTs94,107,112 

CGM use was not associated with a significantly lower 
HbA1c at the end of pregnancy (4 to 16 weeks of 
follow-up) compared with non-CGM controls. 

●●◌◌ 
Low 

Downgraded 2 levels 
• 1 for risk of bias (i.e., unclear group 

allocation procedures and reliance on 
completers-only analyses) 

• 1 for indirectness (i.e., nontherapeutic 
CGM models and limited CGM use) 

Achievement of Target Hb1c Level 

No studies – not assessable 

QoL 

No studies – not assessable 

Severe Perinatal Morbidity and Mortality 
N = 343 
4 RCTs94,106,107,112 

No significant between-group differences in the 
incidence of severe perinatal outcomes.  

At the end of pregnancy (follow-up range, 4 to 16 
weeks), very few severe perinatal events occurred and 
there were no statistically significant between-group 
differences in most reported outcomes, including: 
• Large for gestational age 
• Low birth weight 
• NICU admission  
• Perinatal death  
• Preeclampsia 
• Preterm birth 
• Shoulder dystocia 
• Unplanned cesarean delivery 
Results for macrosomia were mixed: 3 of 4 RCTs (N = 
243) found no difference in incidence between the CGM 
groups and no-CGM controls, whereas 1 study (N = 100) 
found reduced incidence of macrosomia in the CGM 

●◌◌◌ 
Very low 

Downgraded 3 levels 
• 1 for risk of bias (i.e., unclear 

randomization and group allocation 
procedures, unclear or high losses to 
follow-up) 

• 1 for indirectness (i.e., nontherapeutic 
CGM models, limited CGM use) 

• 1 for imprecision (i.e., few events, small 
sample sizes for rare events, wide CIs) 
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Number of 
Participants (N) 
Number of RCTs 

Findings 
Certainty of 
Evidence Rationale 

group. However, no studies were powered to detect 
clinically meaningful differences in perinatal outcomes. 

Notes. See Appendix G, Table G4 for the complete GRADE profile. 
Abbreviations. CGM: continuous glucose monitor(ing); CI: confidence interval; GDM: gestational diabetes; HbA1c: glycated hemoglobin; NICU: neonatal 
intensive care unit; RCT: randomized controlled trial. 
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Change in HbA1c 
Three studies (N = 270)94,107,112 reported relevant change in HbA1c outcomes (Appendix C, Table 
C11). Study groups were balanced in baseline HbA1c levels across the 3 studies and there were 
no significant between-group differences in mean or median HbA1c at the final follow-up 
assessments (range, 4 to 16 weeks).94,107,112  

Notably, participants in the 2 largest studies (N = 230)94,112 were instructed to use their CGM 
devices intermittently and had total use durations ranging from 3 days to 4 weeks out of 12- to 
16-weeks of follow-up.  

Achieving or Maintaining Target HbA1c Level 
No studies of pregnant people with CGM not on insulin regimens reported on the proportion of 
participants who achieved or maintained a target HbA1c level.  

Hypoglycemia Requiring Intervention 
No studies of pregnant people with CGM not on insulin regimens reported the incidence of 
severe hypoglycemic events that required intervention from another person. 

QoL 
No studies of pregnant people with CGM not on insulin regimens reported QoL outcomes from 
validated scales.  

Mortality 
No studies of pregnant people with CGM not on insulin regimens reported the incidence of 
maternal deaths. 

Severe Perinatal Morbidity and Mortality 
Four RCTs (N = 343)94,106,107,112 looked at the incidence of selected severe perinatal outcomes 
among pregnant people with GDM who were randomized to CGM or no-CGM comparators 
(Appendix C, Table C12). At the end of pregnancy (follow-up range, 4 to 16 weeks), very few 
severe perinatal events occurred and there were no statistically significant between-group 
differences in most reported outcomes, including: 
• Large for gestational age107,112 
• Low birth weight94 
• NICU admission94,106,107 
• Perinatal death (i.e., intrauterine fetal death or neonatal death before hospital discharge)94,106 
• Preeclampsia107 
• Preterm birth94,106,107 
• Shoulder dystocia94,107 
• Unplanned cesarean delivery94,106,107,112 

Results for macrosomia were mixed. One low-RoB study, the FLAMINGO trial (N = 100; 12 to 16 
weeks follow-up), observed significantly higher incidence of macrosomia in the SMBG controls 
compared with participants randomized to isCGM (20% vs. 4%; OR, 5.6 [95% CI, 1.2 to 27.2]; 
P = .03).112 Comparatively, 3 RCTs (N = 243; 4 to 16 weeks of follow-up) found no difference in 
the incidence of macrosomia between the CGM groups and no-CGM controls.94,106,107 However, 
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considering none of the studies were powered to detect clinically meaningful differences in 
perinatal outcomes (including macrosomia), limited CGM exposure in the intervention groups 
(range, 3 days to 4 weeks), and an apparent lack of corresponding increases in deleterious end 
outcomes (e.g., unplanned cesarean deliveries) in the FLAMINGO study, we assessed 
macrosomia as having the same certainty level and direction of effect as the other perinatal 
outcomes (i.e., very-low confidence of no difference). 

Device-Related Safety (KQ2) 
Safety Outcomes Reported in RCTs 
Since CGM device mechanics do not vary by treatment regimen or diabetes type, we analyzed 
device-related safety across all RCTs included in this review. Qualifying adverse events (AE) were 
those explicitly assessed by study investigators as reasonably resulting from use of a CGM and 
included events experienced during any prestudy assessment periods in which all participants 
wore a CGM device.  

The incidence of CGM-related AE was reported in 12 of 22 included RCTs (Appendix D, Table 
D1).92-94,103,107,109,110,114,117,124,125 All reported device-related AEs (N = 64; range, 0 to 17 per study 
arm) were sensor insertion site-related problems of mild to moderate intensity (e.g., skin 
irritation, bruising, pain, swelling), which generally were treated with topical antihistamines or by 
moving the sensor to a different site on the body.92-94,103,107,109,110,114,117,124,125 In contrast, no 
reported serious AEs (e.g., hospitalizations, infections, hypoglycemia, diabetic ketoacidosis) were 
ultimately attributed to CGM use.92-94,103,107,109,110,114,117,124,125 Only 1 study, a pilot RCT of rtCGM 
use in pregnant individuals with GDM (N = 40),107 reported study discontinuations due to device-
related AE. After randomization, 7 participants (3 in the rtCGM group and 4 in the blinded CGM 
group) dropped out due to sensor-related skin irritation, while 6 participants who also reported 
skin irritation continued to the end of the assessment period after the sensor was inserted in a 
different part of the body.107  

CGM-Related Events Reported in the FDA MAUDE Registry 
We queried the US Food and Drug Administration (FDA) Manufacturer and User Facility Device 
Experience (MAUDE) database, a registry of medical device reports from manufacturers and 
users, for CGM-related AE reported from January 2019 through November 2024 (see Appendix 
M). We excluded reports from devices currently unavailable in US markets (e.g., Dexcom G5), 
those associated with an insulin pump malfunction, and those with an active product recall 
(reported below). 

Our query of MAUDE returned 649 results and included reports for the following devices: 
• Dexcom G6, G7, and Stelo 
• Abbot FreeStyle Libre 2 Plus and 3 Plus 
• Medtronic MiniMed Guardian 3 and 4 
• Senseonics Eversense 

The device reports largely documented sensor-related issues such as insertion site symptoms 
(e.g., rash, pain, infection), premature detachment, failure to connect with the receiver, and 
inaccurate blood glucose readings. Reports of serious AEs (e.g., severe hypoglycemia) were rare; 
2 deaths were reported but it was unclear from the database information whether these events 
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were related to CGM use (i.e., records only reported that the patient was deceased, but not how 
a CGM device was involved). 

Device Recalls 
We searched the FDA Medical Device Recalls database for open CGM-related recalls. Open 
recalls for discontinued devices or those posted more than 2 years ago without resolution were 
excluded. Using these criteria, we identified open 5 eligible open recalls of CGM systems 
currently available in US markets.  

Four recalls were categorized as Class 1, the most serious type of recall, indicating reasonable 
probability of serious injury or death. 
• In April 2023, the FDA issued Class 1 recalls of handheld reader devices for the Abbott 

FreeStyle Libre,126 FreeStyle Libre 14 day,127 and FreeStyle Libre 2 Flash Glucose 
Management Systems128 due to risk of extreme heat and fire from rechargeable lithium-ion 
batteries when not properly stored or charged. At the time of the recall, 88 events including 
7 fires and 1 nondeath injury has been reported.126-128 Abbott Diabetes Care, Inc. estimates 
this recall affects nearly 3 million readers issued since 2017.126-128   

• In July 2024, the FDA issued a Class 1 recall of Abbott FreeStyle Libre 3 sensors due to 
reported events of inaccurately high glucose values.129 These sensor errors could increase 
the risk of hypoglycemia by causing users to take higher doses of insulin than needed or 
could delay recognition of existing hypoglycemia.129 Abbott Diabetes Care, Inc. estimates this 
recall affects approximately 8,000 sensors.129 Users of FreeStyle Libre 3 systems were issued 
notices of the recall in July with instructions to check sensor serial numbers.129 

One recall was categorized as Class 2, indicating an increased possibility of temporary or 
medically reversible adverse events. 
• In February 2024, the FDA issued a Class 2 recall of Medtronic MiniMed Guardian 4 sensors 

due to a lot manufactured with overly thick glucose oxidase layers, which could cause 
incorrect sensor glucose readings.130 The FDA estimates use of these sensors could result in 
potential effects from user inconvenience to hyperglycemia or hypoglycemia due to over- or 
under-delivery of insulin.130 Medtronic MiniMed estimates this recall affects approximately 
115,000 sensors.130 Recall notices were sent to users with instructions to check the lot 
numbers and discard affected sensors.130 

Subgroups (KQ3) 
We assessed all comparative effectiveness and safety outcomes for evidence of differential 
subgroup effects by key demographic and clinical characteristics. We identified several subgroup 
analyses, all of which assessed differences in change in HbA1c from baseline; we did not identify 
subgroup analyses for any other outcome of interest (e.g., QoL, severe hypoglycemia).  

Subgroup evidence is reported by the demographic or clinical variables enumerated in KQ 3 (see 
the Methods section) and then by relevant subpopulation.  
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Age (KQ3a) 
Four RCTs reported subgroup analyses of change in HbA1c by baseline age (Appendix E, Table 
E1). Overall, age did not appear to have a strong or consistent association with the effectiveness 
of CGM use on changes in HbA1c; findings were mixed. 

Three RCTs were conducted in adults with T2D on nonintensive insulin regimens.51,103,113  
• In the 24-week DIAMOND trial of rtCGM use in US adults with T2D on prandial insulin, 

there were no statistically significant subgroup differences according to baseline age (44 
years vs. 45 to 59 years vs. ≥ 60 years).51,98 

• In the 32-week MOBILE trial of rtCGM use in US adults with T2D on once-daily or twice-
daily basal insulin injections, no statistically significant subgroup interaction was found 
according to baseline age (< 65 years vs. ≥ 65 years).96,99,113  

• In the 24-week REPLACE trial of isCGM use in European (i.e., UK, France, Germany) adults 
with T2D on insulin therapy, participants aged younger than 65 years randomized to isCGM 
experienced a significantly greater reduction in mean HbA1c at 24 weeks compared with 
those randomized to SMBG (−0.5% vs. −0.2%; P = .03). Conversely, participants aged 65 
years or older in the isCGM group experienced significantly less mean HbA1c reduction 
compared with the SMBG group (−0.05% vs. −0.49%; P = .008). 

One RCT was conducted in adults with T2D on OHM therapy.118 
• In the 24-week GLiMPSE trial of isCGM vs. SMBG conducted among a multiethnic cohort of 

Singapore adults with poorly controlled T2D on oral glucose-lowering medications, no 
statistically significant subgroup interaction was found according to baseline age (< 60 years 
vs. ≥ 60 years). 

No age-related subgroups were reported for any other outcome or review population.  

Gender (KQ3b) 
One RCT, conducted among adults with T2D on OHM therapy, reported change in HbA1c 
subgroups by gender (Appendix E, Table E2).118 Overall, gender did not appear to have a strong 
or consistent association with the effectiveness of CGM use on changes in HbA1c. 
• In the 24-week GLiMPSE trial of isCGM vs. SMBG conducted among a multiethnic cohort of 

Singapore adults with poorly controlled T2D on oral glucose-lowering medications, no 
statistically significant subgroup interaction was found according to sex or gender (male vs. 
female). 

No sex or gender-related subgroups were reported for any other outcome or review population. 

Race and Ethnicity (KQ3c) 
Two RCTs reported subgroup analyses of change in HbA1c by race and ethnicity (Appendix E, 
Table E3).113,118 Overall, race or ethnicity did not appear to have a strong or consistent 
association with the effectiveness of CGM use on changes in HbA1c. 

One RCT was conducted in adults with T2D on nonintensive insulin regimens.113  
• In the 32-week MOBILE trial of rtCGM use in US adults with T2D on once-daily or twice-

daily basal insulin injections, no statistically significant subgroup interaction was found 
according to racial or ethnic identity (White vs. non-White).96,99,113  
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One RCT was conducted among adults with T2D on OHM therapy. 
• In the 24-week GLiMPSE trial of isCGM vs. SMBG conducted among a multiethnic cohort of 

Singapore adults with poorly controlled T2D on oral glucose-lowering medications, no 
statistically significant subgroup interaction was found according to racial or ethnic identity 
(Chinese vs. non-Chinese). 

No race and ethnicity-related subgroups were reported for any other review population. 

Comorbidities (KQ3d) 
No RCTs reported prespecified subgroup analyses by comorbidity status (e.g., hypertension). 

Severity of Diabetes (KQ3e) 
Four RCTs reported subgroup analyses of change in HbA1c by baseline diabetes severity 
(Appendix E, Table E4).51,113,118,124 Overall, baseline HbA1c did not appear to have a strong or 
consistent association with the effectiveness of CGM use on changes in HbA1c. 

Two RCTs were conducted in adults with T2D on nonintensive insulin regimens.51,113 
• In the 24-week DIAMOND trial of rtCGM use in US adults with T2D on prandial insulin, 

there were no statistically significant subgroup differences by baseline HbA1c level (< 8.5% 
vs. ≥ 8.5%) or by baseline frequency of SMBG testing (< 4 vs. ≥ 4 tests per day).51,98 

• In the 32-week MOBILE trial of rtCGM use in US adults with T2D on once-daily or twice-
daily basal insulin injections, no statistically significant subgroup interaction was found 
according to baseline HbA1c level (< 9.0% vs. ≥ 9.0%), baseline diabetes duration (< 5 years 
vs. 5 to 17 years vs. 18 to 29 years vs. ≥ 30 years), or noninsulin diabetes medication use (use 
vs no use of GLP1 or SGLT2 meds at baseline).96,99,113  

Two RCTs were conducted in adults with T2D on OHM therapy.118,124 
• In the 24-week GLiMPSE trial of isCGM vs. SMBG conducted among a multiethnic cohort of 

Singapore adults with poorly controlled T2D on oral glucose-lowering medications, no 
statistically significant subgroup interaction was found according to baseline HbA1c level  
(< 7.0% vs. ≥ 7.0%) or baseline diabetes duration (< 10 years vs. ≥ 10 years).118 

• In the 24-week trial of isCGM use in Japanese adults on any noninsulin hypoglycemic 
medication, Wada and colleagues observed a statistically significant reduction in HbA1c from 
baseline with CGM compared with SMBG among adults who did not receive a medication 
adjustment during the study period (MD, −0.14%; 95% CI, −0.27 to 0.00; P = .04).124 
However, this subgroup finding aligned with the primary cohort results, and subgroup 
findings for participants with medication adjustments were not reported.124 

No subgroups by baseline diabetes severity were reported for the other review populations. 

Adherence to CGM Use (KQ3f) 
Two RCTs reported change in HbA1c by CGM adherence level (Appendix E, Table E5).118,123 
Overall, CGM adherence did not appear to have a strong or consistent association with the 
effectiveness of CGM use on changes in HbA1c; findings were mixed. 
 
One RCT was conducted in adults with T2D on OHM therapy.118 
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• In the 24-week GLiMPSE trial of isCGM vs. SMBG conducted among a multiethnic cohort of 
Singapore adults with poorly controlled T2D on oral glucose-lowering medications, no 
statistically significant subgroup interaction was found according to CGM or SMBG 
adherence level (< 7 scans or < 1 SMBG test per day vs. ≥ 7 scans or ≥ 1 SMBG test per 
day).118 

One RCT was conducted in adults with T2D on mixed nonintensive hypoglycemic regimens.123  
• In the 52-week study of rtCGM use in US adults with T2D not on prandial insulin therapy 

conducted by Vigersky and colleagues, participants who used their CGM for 48 days or more 
or who conducted 1 or more SMBG tests per day during the initial 12-week study period (per 
study protocol) had significantly greater mean reduction in HbA1c at 52 weeks compared 
with the SMBG group (−1.0% vs. −0.3%; P < .001), while those who used their CGM for 
fewer than 48 days or conducted less than 1 SMBG test per day did not experience a 
significant change in HbA1c compared with SMBG.100,123 Based on these findings, the 
authors estimated that each day of rtCGM use resulted in a 0.02% decrease in HbA1c 
level.123  

No subgroups by CGM adherence were reported for the other review populations. 

Type of CGM (KQ3g) 
No RCTs reported prespecified subgroup analyses by CGM type (rtCGM vs. isCGM). Although 
we included RCTs assessing both CGM modalities, none looked at mixed modalities or included 
parallel study arms of both CGM types, and we were therefore unable to directly compare 
outcomes by type of CGM. 

Duration of CGM Monitoring (KQ3h) 
No RCTs reported prespecified subgroup analyses by duration of CGM monitoring.  

However, we included 1 RCT in the primary analysis (Moon and colleagues, 2022114) that 
randomized participants to either 1 or 2 (nonconsecutive) weeks of CGM use compared with an 
SMBG control group. The results of this study are reported in the Comparative Effectiveness 
section under the Adults with T2D on Oral Hypoglycemic Medications header and in the Device-
Related Safety outcomes section.   

Timing of CGM Initiation Relative to Baseline Diabetes Control (KQ3i) 
No RCTs reported prespecified subgroup analyses by timing of CGM initiation relative to 
baseline diabetes control as measured by HbA1c. 

Economic Outcomes (KQ4) 
We identified 2 eligible studies reporting economic outcomes on the use of CGM from a US 
perspective (Table 10).131  
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Table 10. Summary Study Characteristics for Economic Studies 

Citation 
Perspective 
Risk of bias 

Design 
Intervention 
Comparator(s) 

Population 

Frank et al., 2024132 

US perspective, 
specifically Medicaid 

Moderate RoB 

Patient-level 
microsimulation model 
• FreeStyle Libre 
• SMBG 
• N = 10,000 simulated 

patients 

Adults with T2D using basal insulin 
• Mean age at model entry, 56.0 years (SD, 10.2) 
• Female, 48.0% 
• Race/ethnicity, 13.6% Black, 17.0% Hispanic 
• Mean HbA1c, 9.2% (SD, 1.0) 
• Current smokers, 12.0% 
• Comorbid CVD, 35.7% 
• OAD medications, 83.0% 
• No details of insulin use intensity reported 
Pregnancy not reported 

Kerr et al., 2023131 

US, commercial and 
Medicare claims 

High RoB 

Retrospective analysis 
• CGM (N = 3,498) 
• SMBG (N = 3,498) 

Adults with nonintensively managed T2D 
• Mean age in years, 52.8 (SD, 8.9) vs. 52.8 (SD, 

8.9) 
• Female, 48.2% vs. 47.8% 
• CVD, 11.2% vs. 12.3% 
• Microvascular and macrovascular complications, 

30.5% vs. 30.2% 
• Mean frequency of SMBG tests per day, 1.34 

(SD, 1.58) vs. 1.35 (SD, 1.62) 
• OAD medications only, 41.4% vs. 41.6% 
• Insulin only, 13.6% vs. 12.9% 
Nonintensive management was defined as not 
using rapid-acting prandial insulin 

Pregnancy, gestational or secondary diabetes at 
any time during the study period was excluded 

Abbreviations. CGM. continuous glucose monitor; CVD. cardiovascular diseases; HbA1c: glycated hemoglobin; 
OAD. oral antidiabetics medication; RoB. risk of bias; SD: standard deviation; SMBG. self-monitoring of blood 
glucose; T2D. type 2 diabetes; US: United States. 

Adults With T2D on Nonintensive Insulin Regimens 
We identified 1 eligible cost-effectiveness study of CGM in US individuals with T2D using basal 
insulin.132  

Table 11. GRADE Summary of Findings of CGM vs. SBMG in Adults With T2D on Nonintensive 
Insulin Regimens 

Number of 
Studies 

Findings 
Certainty of 
Evidence 

Rationale 

CGM vs. SMBG 
1 cost-effective 
analysis132 

Over a 10-year time horizon, from the 
Medicaid perspective 
• CGM (specifically, FreeStyle Libre 

systems) was dominant to SMBG, 
providing more QALYs and LYs at 
lower costs for people with T2D on 
basal insulin 

●●●◌ 
Moderate  

Downgraded 1 level 
• 1 for RoB (i.e, role of 

funder in study 
publication) 
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Notes. See Appendix G, Table G5 for the complete GRADE profile of economic outcomes. 

Abbreviations. CGM: continuous glucose monitor(ing); GRADE: Grading of Recommendations, Assessment, 
Development, and Evaluation; HbA1c: glycated hemoglobin; LY: life-year; QALY: quality-adjusted life year; RoB: 
risk of bias; SMBG: self-monitoring of blood glucose; T2D: type 2 diabetes. 

Frank and colleagues used a patient-specific microsimulation model and assigned costs and 
utilities for diabetes complications.132 The study was conducted from a US Medicaid payer 
perspective with a 10-year time horizon. Costs and utilities were discounted at 3% and all costs 
were adjusted to April 2023 US dollars.132 The study compared glucose monitoring costs, and 
costs and disutilities associated with acute diabetic events and diabetes-related complication for 
FreeStyle Libre CGM and SMBG users.132 We assessed this study as having a moderate risk of 
bias due to funding from the manufacturer (Abbott) and conflicts of interest among the authors. 

The key model assumptions for the study population of 10,000 simulated patients and HbA1c 
reductions were based on published clinical trials and real-world studies132: 
• Baseline risk factors (e.g., blood pressure, smoking status) from an RCT conducted in the US 

and Canada132,133 
• Reduction in HbA1c based on a retrospective chart review conducted in the US and 

Canada132,133 
• Reductions in acute diabetes events from a French reimbursement claim study due to a lack 

of evidence among the US population132,134 
• Diabetic ketoacidosis mortality data based on an Israeli study because of limited data in the 

US132,135  
• Rate of nonsevere hypoglycemic events from a meta-analysis of 46 population-based 

studies132,136 
• Frequency of nonsevere hypoglycemic events among CGM users calculated from the SMBG 

rate by applying a 29% reduction reported in a US claims database study132,137 

The costs of glucose monitoring were calculated based on the use of132: 
• 1 test strip and lancet per day for SMBG users 
• 1 test strip and lancet per week for CGM users, 26 sensors per year, and 1 isCGM reader 

every 3 years 

Costs associated with diabetes complications and severe hypoglycemic events were from a US 
study using data from the Optum deidentified Normative Health Information database, and the 
costs of treating diabetic ketoacidosis was based on hospitalization costs from a review of the 
US National Inpatient Sample database.132 

Utilities at the baseline and disutilities associated with complications and severe hypoglycemic 
events were taken from a published RCT conducted in the US and Canada.132 In the absence of 
US data, treatment disutility was based on a study conducted in the UK.132  

A total of 10,000 patients were simulated over a 10-year period, using the Determination of 
Diabetes Utilities, Costs, and Effects (DEDUCE) model (a Microsoft Excel-based tool for 
evaluating diabetes interventions for T1D and T2D).132 The base case analysis132 showed CGM 
was dominant to SMBG, with more quality-adjusted life years ([QALYs] 6.18 vs. 5.97) and lower 
costs ($70,137 vs. $71,809). 132 Although CGM had higher costs associated with glucose 



WA – Health Technology Assessment January 9, 2025 
 

Continuous Glucose Monitors: Draft Evidence Report 57 

monitoring when compared with SMBG ($14,842 vs. $4,385 over the 10-year time period), these 
were offset by reductions in costs for treating acute diabetic events and diabetes-related 
complications (a reduction of $12,127 when compared with SMBG; Appendix I, Tables I1 and 
I2).132 

Similarly, CGM was associated with more life-years than SMBG (8.08 vs. 7.98 years) and lower 
costs ($70,137 vs. $71,809).132 

A probabilistic sensitivity analysis was conducted to explore uncertainties in the model inputs.132 
The study varied factors such as discount rates, treatment effects, complications, utilities, and 
costs, using relevant data sources to define parameter uncertainty.132 When variability was 
unknown, the standard error (SE) was estimated as 10% of the parameter value.132 The analysis 
found that CGM was 100% likely to be dominant to SMBG (i.e., to result in more QALYS at a 
lower cost).132 In effect, even if the willingness-to-pay threshold was $0, CGM would be cost-
effective relative to SMBG.132 Scenario analyses were also conducted, varying time horizon, 
discounting, glucose monitoring cost, acute diabetic event frequency, and the effect of SMBG on 
HbA1c as key parameters.132 In each scenario, CGM would likely be considered cost-effective, 
with incremental cost-effectiveness ratios (ICERs) of less than $20,000 per QALY.132 Over longer 
time horizons (20 and 30 years), both QALY gains and cost savings increased, compared with the 
base case analysis, meaning that even greater cost savings and utility gains would be likely 
beyond the 10-year time horizon.132 

Adults With T2D on Mixed Nonintensive Hypoglycemic Treatment Regimens 
We identified 1 eligible study reporting on all-cause health care resource utilization (HCRU) and 
costs among adults with nonintensively managed T2D.131 We did not assess CoE for these 
outcomes as no formal economic analysis was undertaken.  

Kerr and colleagues conducted a retrospective observational analysis using Merative Marketscan 
commercial and Medicare databases comparing HCRU and costs of CGM and SMBG in patients 
with T2D.131 The study included adult patients (aged 18 years or older) with primary or 
secondary T2D with at least 1 pharmacy claim for an SMBG strip or CGM sensor and 1 OHM 
between January 2018 and March 2019.131 Patients were excluded if they had any claims for 
rapid-acting insulin or glucagon medication.131 We assessed this study as having a moderate risk 
of bias due to the retrospective, observational design (although propensity matching was 
conducted), the source of funding (Roche Diabetes Care), and author conflicts of interest.  

After propensity score matching, 6996 patients were included, 3,498 in each group131: 
• Mean age was 52.8 years 
• 41% of patients were on oral antidiabetic medications 
• 37% of CGM users and 34% of SMBG users were on insulin regimens during the study period 
• 30% of CGM users also used SMBG strips 

Over the 12-month study period, when compared with patients in the SMBG groups, patients in 
the CGM group had131: 
• Similar proportions of patients with an inpatient stay (6.7% vs. 7.1%; P = .54) 
• Similar numbers of inpatient admissions (mean, 0.09 vs. 0.10; P = .33) 
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• A statistically significant higher proportion of patients with an emergency department (ED) 
visit (23.2% vs. 20.9%; P = .02) 

• Similar numbers of ED visits (mean, 0.41 in each group; P = .75) 
• Similar proportions of patients with an outpatient visit (98.9% vs. 98.5%; P = .12) 
• A statistically significantly higher number of outpatient visits (mean, 13.98 vs. 12.77; 

P < .001) 
• A statistically significant higher proportion of outpatient endocrinologist visits (35.9% vs. 

22.6%, P < .001) 
• A statistically significantly higher number of outpatient endocrinologist visits (mean, 1.04 vs. 

0.64; P < .001) 

Per-patient per-year (PPPY) all-cause cost was statistically significantly lower in the SMBG group 
compared with the CGM group ($19,349 vs. $20,542; P < .001).131 This difference was primarily 
driven by lower pharmacy costs ($8,974 vs. $10,629; P < .001) and outpatient office visit costs 
($1,882 vs. $2,292; P < .001) in the SMBG group.131 Although CGM users had more all-cause 
outpatient visits and office visits with an endocrinologist, there were no significant differences in 
the PPPY costs of ED visits or hospitalizations between the 2 groups.131 The authors concluded 
that SMBG appears to be less costly than CGM in adults with nonintensively managed T2D.131 

Ongoing Studies 
We identified 37 ongoing studies that align with the inclusion criteria for this report topic; all are 
RCTs (see Appendix H, Table H1 for study characteristics of ongoing studies).138-173 Eight 
ongoing trials are testing isCGMs,140,143,144,149,153,158,168,173 while the remainder are using rtCGMs 
or do not have detailed information for CGM type. Estimated study sample sizes range from 
10165 to 430156 participants. Most studies compare CGM with self-monitoring blood glucose 
testing or usual care (at least 3 report the employment of a blinded CGM with the comparator 
arm145,146,152).  

Adults With T2D Not on Intensive Insulin Regimes 
• In adults, we identified 23 ongoing RCTs139,142-144,147,149,151-157,159,161,162,165-170,174 with primary 

completion dates from September 2022 to December 2027, of which 6144,149,151,153,154,161 are 
reported as completed 
o 13 RCTs on rtCGMs,139,142,151,152,156,157,159,161,162,165,167,169,174 5 on isCGMs,143,144,149,153,168 

and 5 do not specify the type of CGM being evaluated 
o 13 studies are being conducted in the US,142,147,151,153-155,157,159,161,162,165,167,170 5 in 

Europe,139,152,156,166,169 1 in Canada,149 and none are multinational 
o Target sample sizes range from 10 to 430, and 11 RCTs139,142,143,154,157,159,161,165,169,170,174 

plan to include less than 100 participants 
o 5 studies are 12 weeks in duration,143,149,153,165,174 and 4 are at least 52 weeks142,147,157,166 
o 8 studies require participants to be on insulin,143,144,147,156,161,167,170 7 exclude individuals 

on insulin,149,155,162,165,166,168,169,174 2 require any pharmacologic diabetes intervention,152,153 
3 include any individual with T2D not on intensive insulin treatments,139,151,157 and 3 have 
no details around diabetes treatment requirements  
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Children and Adolescents With T2D Not on Intensive Insulin Regimens 
• We identified 1 ongoing RCT of youths located in the US with an expected completion date 

in December 2027160 
o The estimated trial duration is 24 weeks, with a planned sample size of 30 youth aged 8 

to 20 years on nonintensive insulin regimens; rtCGM is compared with usual care160 

Pregnant Individuals With T2D Not on Insulin 

• 3 ongoing RCTs in pregnant individuals with T2D not on insulin138,148,150 with estimated 
primary completion dates from December 2024 to April 2027 
o 2 RCTs report using rtCGMs,138,150 1 study does not indicate CGM-type,148 and all 

compare the intervention with self-monitoring of blood glucose 
o 2 studies are being conducted in the US,148,150 and 1 in the UK 
o Target sample sizes include 16,150 180,148 and 422138 participants across the 3 RCTs 
o All studies enroll participants in early pregnancy, and then follow-up individuals through 

delivery138,148,150 

Pregnant Individuals With CGM Not on Insulin 
• 10 ongoing RCTs in pregnant individuals with GDM not on insulin140,141,145,146,158,163,164,171-173 

with primary completion dates from September 2023 to December 2027, of which 2145,173 
are reported as completed 
o 6 RCTs use rtCGMs,145,146,163,164,171,172 3 use isCGMs,140,158,173 and 1 does not indicate 

CGM-type141 
o 2 studies are being conducted in the US,141,145 5 in Europe,140,146,163,172,173 2 in 

Taiwan,164,171 and 1 in South Korea158 
o Target sample sizes range from 40 to 386, and 3140,141,173 include fewer than 100 

participants 
o 5 studies plan to continue to follow individuals postpartum (at least 12 weeks140,158,164,171 

to more than 52 weeks146 postpartum). The 5 other studies follow individuals to 
delivery,141,163,172,173 and at 32-weeks gestation145 

Clinical Practice Guidelines 
We assessed the methodological quality of 11 clinical practice guidelines from 6 professional 
organizations.19,175-185 Five of the guidelines addressed diabetes care in general.19,175-177,185 The 
American Diabetes Association’s Standards of Care in Diabetes includes chapters on diabetes 
technology,25 diabetes care in children and young people,186 and diabetes care in pregnancy.187 
We identified 2 additional guidelines on diabetes care in pregnancy,178,180 1 additional guideline 
on children and adolescents,182 2 guidelines on management of T2D in adults,181,184 and 1 on 
management of diabetes in older adults.179  

The guidelines recommended CGM for all individuals with T1D19,25,175,176 and for those who 
inject insulin more than 3 times a day or use an insulin pump.19,25,175,176 The recommendations are 
more varied for adults and children with T2D not on intensive insulin treatment and pregnant 
people with either T2D or GDM who do not use insulin. This section of the report describes 
guideline recommendations for CGM use in the targeted populations. 
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Guideline Recommendations for Adults With T2D 
Seven of the guidelines addressed CGM use in adults with T2D.19,25,175-177,181,184 In general, 
guidelines recommended CGM use for adults who have multiple daily injections of insulin, use an 
insulin pump, or have problematic hyperglycemia.  

Table 12. Guideline Recommendations for CGM Use in Adults With T2D 

Guideline 
Publication Year 
Methodological Quality 

Guideline Recommendation  

American Diabetes Association Standards of Care 
in Diabetes: Chapter 7 Diabetes Technology25 
2024 
Fair 

CGM should be offered to adults with diabetes 
who: 
• Use multiple daily injections of insulin (number 

of injections not specified) or have an insulin 
pump OR 

• Use basal insulin 
Blonde et al.  
American Association of Clinical Endocrinology 
Developing a Diabetes Mellitus Comprehensive Care 
Plan19 
2022 
Poor 

CGM recommended for adults with T2D who: 
• Are treated with insulin therapy OR 
• Have high risk for hypoglycemia and/or with 

hypoglycemia unawareness  

Grunberger et al. 
American Association of Clinical Endocrinology 
The Use of Advanced Technology in the Management 
of Persons with Diabetes Mellitus175 
2021 
Poor 

CGM recommended for: 
• All persons who take 3 or more insulin injections 

daily or have an insulin pump OR 
• Individuals with problematic hypoglycemia  
CGM may be recommended for individuals with 
T2D who are treated with less intensive insulin 
therapy 

McCall et al. 
Endocrine Society Management of Individuals with 
Diabetes at High Risk for Hypoglycemia176 
2023 
Good 

CGM is suggested for people with T2D who take 
insulin and/or sulfonylureas and are at risk for 
hypoglycemia 

NICE 
Type 2 Diabetes in Adults: Management181 
2022 
Good 

Offer CGM to adults with T2D who have multiple 
daily insulin injections if 1 of the following apply: 
• Recurrent hypoglycemia or severe hypoglycemia 
• Impaired hypoglycemia awareness 
• Learning disability or cognitive impairment 

impeding SMBG 
• Would otherwise have to self-measure at least 8 

times a day 
Ontario Health Quality 
Flash Glucose Monitoring System for People with 
Type 1 or Type 2 Diabetes: Recommendations177 
2019 
Good 

CGM recommended for people with T2D who use 
multiple daily injections of insulin or an insulin 
pump, and who experience recurrent 
hypoglycemia despite frequent self-monitoring of 
blood glucose and efforts to optimize insulin 
management 

Veterans Administration/Department of Defense 
Management of Type 2 Diabetes Mellitus184 
2023 
Good 

CGM is suggested for adults with T2D who are 
treated with insulin but are not achieving glycemic 
goals 
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Abbreviations. CGM: continuous glucose monitoring; NICE: National Institute for Health and Care Excellence; 
SMBG: self-monitored blood glucose; T2D: type 2 diabetes. 

In addition to the guidelines in Table 12 above, the 2019 Endocrine Society’s Treatment of 
Diabetes in Older Adults briefly mentions CGM recommending that individuals aged 65 years and 
older who treat their diabetes with insulin should use “frequent fingerstick glucose monitoring 
and/or continuous glucose monitoring … in addition to HbA1c.”179, p. 1522 We rated this guideline 
as having poor methodological quality. 

Guideline Recommendations for Children With T2D 
We identified recommendations on CGM use for children and adolescents with T2D in 2 
chapters of the American Diabetes Association’s Standards of Care in Diabetes25,186 and in a NICE 
guideline for management of diabetes in youth.182 As with adults with T2D, recommendations for 
CGM use in children with T2D were limited to individuals who have multiple daily injections of 
insulin or use an insulin pump185,186; the NICE guideline also recommends offering CGM to 
children with conditions that would impede SMBG or have severe hypoglycemia.182 

Table 13. Guideline Recommendations for CGM Use in Children and Adolescents With T2D 

Guideline 
Publication Year 
Methodological Quality 

Guideline Recommendation  

American Diabetes Association Standards of Care 
in Diabetes: Chapter 7 Diabetes Technology25 
2024 
Fair 

CGM should be offered to youth with T2D who 
use multiple daily injections of insulin (number of 
injections not specified) or have an insulin pump 

American Diabetes Association Standards of Care 
in Diabetes: Chapter 14 Children and Adolescents186 
2024 
Fair 

CGM should be offered to youth with T2D who 
use multiple daily injections of insulin or have an 
insulin pump 

NICE 
Diabetes (Type 1 and Type 2) in Children and Young 
People: Diagnosis and Management182 
2023 
Good 

Offer CGM to children and youth with T2D if any 
of the following apply: 
• Have a need, condition or disability that 

impedes SMBG 
• Would otherwise have to self-measure at least 8 

times a day 
• Have recurrent or severe hypoglycemia 
Consider CGM for children and youth with T2D 
who are on insulin therapy 

Abbreviations. CGM: continuous glucose monitoring; NICE: National Institute for Health and Care Excellence; 
SMBG: self-monitored blood glucose; T2D: type 2 diabetes. 

Guideline Recommendations for Pregnant People With T2D or GDM 
We identified 6 guidelines with recommendations on CGM use in pregnant people with 
T2D.19,25,175,178,180,186 Three of the guidelines commented on CGM use in pregnant individuals but 
did not make a specific recommendation.19,25,187 In the remaining 3 guidelines, 2 limited 
recommendations for CGM use in pregnant people to those taking insulin,175,180 and the 
Healthcare Improvement Scotland guideline said clinicians could consider CGM in pregnant 
people with T2D not on insulin.178 
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Guideline recommendations for CGM use in pregnant people with GDM were similar to 
recommendations for pregnant people with T2D. Only the American Association of Clinical 
Endocrinology guideline specifically recommended CGM for individuals with GDM who use 
insulin and that CGM may be recommended for women with GDM who do not use insulin.175 

Table 14. Guideline Recommendations for CGM Use in Pregnant People With T2D or GDM 

Guideline 
Publication Year 
Methodological Quality 

Guideline Recommendation  

American Diabetes Association Standards of Care 
in Diabetes: Chapter 7 Diabetes Technology25 
2024 
Fair 

When used as an adjunct to pre-prandial and 
postprandial BGM, CGM can help to achieve A1C 
targets in diabetes and pregnancy. 

American Diabetes Association Standards of Care 
in Diabetes: Chapter 15 Management of Diabetes in 
Pregnancy187 
2024 
Fair 

There are insufficient data to support the use of 
CGM in all people with T2D or GDM. The 
decision of whether to use CGM in pregnant 
individuals with T2D or GDM should be 
individualized based on treatment regimen, 
circumstances, preferences, and needs. 

Blonde et al.  
American Association of Clinical Endocrinology 
Developing a Diabetes Mellitus Comprehensive Care 
Plan19 
2022 
Poor 

Although the available evidence is not strong to 
support use of GCM in pregnant women with T2D 
and GDM for maternal or neonatal benefits, it may 
be used in select persons who are at risk for 
hypoglycemia, especially those treated with 
insulin. 

Grunberger et al. 
American Association of Clinical Endocrinology 
The Use of Advanced Technology in the Management 
of Persons with Diabetes Mellitus175 
2021 
Poor 

CGM recommended for pregnant women with 
T1D and T2D treated with intensive insulin 
therapy.  

CGM recommended for women with GDM on 
insulin therapy. 

GCM may be recommended for women with GDM 
who are not on insulin therapy. 

NICE 
Diabetes in Pregnancy: Management from 
Preconception to the Postnatal Period180 
2020 
Good 

Consider CGM for pregnant women who are on 
insulin therapy but do not have T1D if they have: 
• Problematic severe hypoglycemia (with or 

without impaired hypoglycemia awareness) OR 
• Unstable blood glucose levels despite efforts to 

optimize glycemic control. 
Healthcare Improvement Scotland 
SIGN 171: Management of Diabetes in Pregnancy178 
2024 
Good 

In Scotland, CGM is offered to all pregnant women 
with insulin treated T2D.  

The guideline recommends that CGM is 
considered for pregnant women with T2D not on 
insulin.  

Insufficient evidence to support a 
recommendation for the routine use of CGM in 
women with GDM. 

Abbreviations. A1c: glycated hemoglobin; BGM: blood glucose monitoring; CGM: continuous glucose monitoring; 
GDM: gestational diabetes; NICE: National Institute for Health and Care Excellence; T1D: type 1 diabetes; T2D: 
type 2 diabetes. 
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Selected Payer Coverage Determinations 
We searched our standard WA-HTA sources for payer policies. We identified 1 local coverage 
determination (LCD) for Medicare,188 4 policies from 3 private payers,189-192 and the Medicaid 
coverage determination from the Oregon Health Evidence Review Commission.193 We identified 
a news release from Regence BlueShield of Washington announcing coverage for CGM would 
move from the medical benefit to the pharmacy benefit in 2023 but were unable to identify a 
coverage policy for CGMs.194 We identified 2 coverage policies for Cigna191,192; we report details 
on the Cigna coverage policy with the effective date of January 15, 2025, in this analysis.192 
Complete coverage policies are included in Appendix J, Table J1. 

Following advocacy efforts by the American Diabetes Association and others, Medicare 
expanded coverage for CGMs on March 2, 2023, effective April 16, 2023.195-198 In 2021, 
Medicare eliminated the requirement that individuals have a history of 4 daily SMBG fingersticks 
to qualify for a CGM.198 The 2023 changes allowed CGMs for individuals who use insulin to treat 
their diabetes regardless of the type of insulin used or the type of diabetes; before the change, 
individuals with diabetes had to take a certain amount of insulin daily to quality for a CGM.188,196 
The new Medicare policy allows individuals with diabetes who do not take insulin but have a 
history of problematic hypoglycemia to qualify for a CGM.188,196 All FDA-approved CGM devices 
are included.196 Ordering clinicians must certify the recipient or the recipient’s caregiver has 
sufficient training in using the CGM and recipients must have a follow-up appointment (in person 
or by telehealth) with the prescribing clinician within 6 months of beginning use of the 
device.188,196  

For the 3 private payers and Oregon Medicaid, CGM coverage for adults and children with T2D 
requires use of insulin, although the type of insulin routine required for eligibility varies; see 
Table 15. Only Aetna and Oregon Medicaid address pregnant people with GDM.189,193 Aetna’s 
policy excludes pregnant people with GDM for CGM eligibility.189 The Oregon policy applies the 
same criteria for adults with T2D to pregnant people with GDM.193 

Table 15. Summary of Payer Policy Language 

Payer Adults T2D  Children T2D 
Pregnant 
People T2D 

Pregnant People 
GDM 

Medicare188 • Covered if taking 
insulin of any kind or 
any amount OR 

• History of 
problematic 
hypoglycemia 

NA NA NA 

Aetna189 • Covered if using 
intensive insulin 
therapy defined as 3 
or more daily 
injections or use of 
insulin pump AND 
member is not 
meeting glycemic 
targets, experiencing 
hypoglycemia or 

• Covered if using 
intensive insulin 
therapy defined as 
3 or more daily 
injections or use of 
insulin pump 

• Not 
specified 
(adult T2D 
conditions 
likely apply) 

Not covered 
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Payer Adults T2D  Children T2D 
Pregnant 
People T2D 

Pregnant People 
GDM 

hypoglycemia 
unawareness 

Anthem190 • Covered if insulin 
injections are 
required multiple 
times daily or use of 
an insulin pump AND 
inadequate glycemic 
control  

• Not specified 
(Adult T2D 
conditions likely 
apply) 

• Not 
specified 
(adult T2D 
conditions 
likely apply) 

Not specified 

Cigna192 • Covered for the 
following insulin 
routines: 

 Multiple daily 
injections 

 Long-acting basal 
insulin 

 Insulin pump 

• Covered for the 
following insulin 
routines: 

 Multiple daily 
injections 

 Long-acting 
basal insulin 

 Insulin pump 

• Not 
specified 
(adult T2D 
conditions 
likely apply) 

Not specified 

Oregon 
Medicaid193 

• Covered when using 
short- or 
intermediate- acting 
insulin injections 
AND have 1 of the 
following: 

 Baseline HbA1c 
levels ≥8.0% 

 Frequent or 
severe 
hypoglycemia 

 Impaired 
awareness of 
hypoglycemia 

 Diabetes-related 
complications 

• Covered when 
using short- or 
intermediate- 
acting insulin 
injections AND 
have one of the 
following: 

 Baseline HbA1c 
levels ≥8.0% 

 Frequent or 
severe 
hypoglycemia 

 Impaired 
awareness of 
hypoglycemia 

 Diabetes-
related 
complications 

• Not 
specified 
(adult T2D 
conditions 
likely apply) 

• Covered when 
using short- or 
intermediate- 
acting insulin 
injections AND 
have 1 of the 
following: 

 Baseline 
HbA1c levels 
≥8.0% 

 Frequent or 
severe 
hypoglycemia 

 Impaired 
awareness of 
hypoglycemia 

 Diabetes-
related 
complications 

Abbreviations. GDM: gestational diabetes; HbA1c: glycated hemoglobin; NA; not applicable; T2D: type 2 
diabetes. 

Our research also identified a website hosted by the Association of Diabetes Care & Education 
Specialists that compiles publicly available CGM coverage policies.199 Intended as a tool for 
clinicians, the website allows users to search for CGM coverage policies by state, payer, and plan 
type.199 

https://danatech.policyacumen.health/?plan%5b%5d=13
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Discussion 
Summary 
The clinical effectiveness analysis in this report found moderate-confidence evidence that CGM 
in adults with T2D on nonintensive insulin regimens resulted in a small, but statistically 
significant reduction in HbA1c level from baseline compared with non-CGM glucose monitoring 
methods (e.g., SMBG). However, the observed difference did not exceed the predetermined 
threshold for clinical significance (MCID, ≥ 0.5% change). There were no clear differences in 
other outcomes (i.e., achievement of target HbA1c levels, quality of life, severe hypoglycemia, 
mortality). Comparatively, there were no clear differences in these outcomes for adults with T2D 
on OHM therapies or mixed nonintensive hypoglycemic regimens, and for pregnant people with 
GDM not on insulin (including no difference in severe perinatal outcomes). Mortality and severe 
hypoglycemia requiring intervention were rarely reported, and few instances occurred in studies 
that assessed these outcomes.  

We did not identify clinical evidence that assessed CGM use in these populations not currently 
covered by the 2018 Washington HTCC coverage decision:  
• Adults with T2D not on insulin or OHM 
• Children with T2D not using intensive insulin 
• Pregnant people with T2D not on insulin  

While device-related AEs were not uncommon, most were mild or moderate sensor-related skin 
irritation and resolved with minimal intervention. Few study drop-outs due to device-related AEs 
occurred; deaths were also infrequent and not attributed to CGM. A survey of device incident 
reports in the FDA MAUDE database suggests while serious AEs are rare, mild to moderate 
sensor-related CGM issues (e.g., skin irritation at the sensor placement site, loss of connection 
with the CGM receiver) are not infrequent. There are 2 ongoing recalls of select CGM devices 
associated with potentially serious sensor malfunctions and 1 associated with increased risk of 
battery fires in handheld receiver devices. 

Few studies conducted subgroups analyses assessing differential effectiveness and safety by key 
demographic and clinical characteristics. When reported, subgroup data was available only for 
change in HbA1c levels from baseline. We found mixed evidence suggesting possible differential 
HbA1c effects by age in adults with T2D on nonintensive insulin regimens and by CGM 
adherence in adults with T2D on mixed nonintensive hypoglycemic regimens. There were no 
reported differential effects by gender, race and ethnicity, or baseline diabetes severity. We did 
not identify subgroup analyses that assessed outcomes by baseline comorbidities, type of CGM, 
duration of CGM monitoring, or timing of CGM initiation. 

The cost-effectiveness analysis in this report found CGM (specifically, FreeStyle Libre systems) is 
cost-effective for monitoring glucose levels compared with SMBG for patients with T2D using 
basal insulin. These findings are based on a patient-level microsimulation model of US patients 
with T2D on basal insulin.132 Overall, we had moderate CoE in this finding. 

In contrast, a real-world data study using claims data to compare health care costs between 
CGM and SMBG users in adults with nonintensively managed T2D found significantly lower total 
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all-cause costs in the SMBG group, primarily due to fewer outpatient office visits and lower 
pharmacy costs.131 

Professional organizations commonly recommend CGM for use in adults and children with T2D 
who are on insulin therapy, particularly for those on intensive insulin regimens or at high risk for 
hypoglycemia. Recommendations for pregnant people with T2D or GDM were of limited 
specificity, but CGM was consistently recommended for those on insulin therapy. CGM coverage 
policies among public and commercial payers generally align with professional society guidelines, 
although few policies include specific coverage criteria for pregnant people with T2D or GDM.  

Limitations 
We encountered several limitations although we conducted this health technology assessment 
using rigorous and systematic methods.  

The availability of long-term data in RCTs of CGM use was limited. The longest follow-up 
reported by any included trial was 52 weeks, which may be sufficient to demonstrate the 
comparative impact of CGM use on glycemic control targets but may not be long enough to 
assess rare but concerning outcomes, such as severe hypoglycemia or severe perinatal events.  

Participants in the RCTs may have exhibited better adherence than would be expected in 
nonresearch settings. Several studies required participants to complete a run-in period to gauge 
device tolerability and adherence before randomization. Participants who had trouble wearing a 
CGM or exhibited less than optimal adherence during these screening periods were generally 
excluded from randomization. Additionally, several studies required control participants to 
record 4 or more daily SMBG tests; however, baseline study data indicated that most 
participants were conducting between 1 to 3 tests per day on average. It is possible that study 
participation resulted in better than average glucose self-management in these groups than 
would be observed in nonstudy settings. 

The number and functionality of available CGM devices is changing rapidly. Several RCTs 
evaluated nontherapeutic rtCGM models, which must be calibrated with daily SMBG fingerstick 
tests and are no longer commercially available in US markets. Use of these devices may have 
tempered differential QoL effects when compared with SMBG alone. A few studies used 
therapeutic CGM device models that have been discontinued. The body of evidence available for 
assessment may not reflect the capabilities of more recent models. We also did not identify any 
RCTs assessing the effectiveness of newly approved over-the-counter models that can be 
purchased without a prescription (e.g., Dexcom Stelo). 

There was substantial heterogeneity in treatment regimens. Due to limitations in reporting, it 
was not always possible to cleanly parse studies into the nonintensive hypoglycemic treatment 
categories specified in the scope, and many participants experienced changes in treatment 
regimen during the study period. For example, although all participants in the GDM trials were 
not on insulin at baseline, as specified in the scope, many participants were being treated with 
insulin by the final assessment. The landscape surrounding pharmacotherapies for diabetes has 
rapidly changed in the past few years. While newer injectable therapies (e.g., GLP-1 agonists) 
were not the focus of this review, several recent studies included participants on these regimens 
that may have affected the magnitude of clinical response relative to older studies.  
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Finally, although there are known CGM access and use inequities in the US with respect to 
income (as described in the Background section), insurance type, geographic location, provider 
type, and race and ethnicity, our review included few US-based studies, and none were designed 
to assess interventions to increase CGM uptake or prescribing habits.  

Conclusions 
Evidence from RCTs indicates CGM are safe and effective devices to reduce HbA1c levels in 
adults with T2D on nonintensive insulin regimens compared with daily SMBG testing. Cost-
effectiveness analyses suggest CGM are cost-effective for monitoring glucose levels compared 
with daily SMBG testing in adults with T2D using basal insulin. There was no clear evidence of 
effectiveness in adults with T2D on OHM therapies or mixed nonintensive hypoglycemic 
regimens and for pregnant people with GDM not on insulin, although available evidence suggests 
CGM is not harmful in these populations. Device-related serious AEs and deaths were relatively 
rare. Clinical guidelines issued by relevant professional organizations commonly recommend 
CGM coverage for patients with T2D or GDM who require insulin therapy or are at high risk for 
hypoglycemia. Public and private payer policies follow major clinical guidelines and cover 
individuals with T2D who are on insulin therapy, although specific criteria for pregnant 
populations is limited.    
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Appendix A. Clinical Evidence Methods 
Search Strategy 
We searched select clinical bibliographic databases (Table A1) and gray literature clinical 
evidence sources to identify randomized controlled trials (RCTs), cost-effectiveness studies, and 
clinical practice guidelines analyzing CGM in listed populations of interest including the terms: 
continuous glucose monitor, real-time CGM, flash or intermittent CGM, glycemic monitoring, glycemic 
sensor, diabetes, and insulin (see below for full search strategies). We limited records retrieved to 
those studies on human subjects and published in the English language. We also used study 
design and publication type (e.g., RCT, economic evaluation) filters to limit records retrieved. 
Systematic reviews were used for reference list searching and not as evidence sources. Clinical 
evidence searches for this report were based on those conducted for a previous evidence review 
of this topic that assessed literature published through March 23, 2023; searches for this review 
were conducted on September 4 and 5, 2024, and included clinical references published since 
January 1, 2017, 1 year before the 2018 Wahington HTA coverage decision on CGM, and a new 
search for economic studies of cost-effectiveness limited to references published in the past 5 
years (January 01, 2019, to September 05, 2024). 

Table A1. Bibliographic Databases Searched 

Database Platform Issue/Version Total Number of Records Retrieved 

Previous searches 

MEDLINE ALL Ovid 1946 to March 23, 2023 

4,659 
• RCTs: 2,159 
• Harms: 1,617 
• Systematic reviews: 883 

Current searches 

CENTRAL Wiley Issue 9 of 12, September 2024 1,329 

MEDLINE ALL Ovid 1946 to September 04, 2024 
2,040 
• RCTs: 1,778 
• Economic studies: 262 

APA PsycINFO Ovid 1806 to August 2024 Week 5 92 

Abbreviations. APA: American Psychological Association; CENTRAL: Cochrane Central Register of Controlled 
Trials; RCT: randomized controlled trial. 

Ovid MEDLINE ALL Search Strategy  
1 (continu* adj3 glucose monitor*).mp. 8530 

2 (continu* adj3 glyc?emic monitor*).mp. 16 

3 (continu* adj3 glucose sens*).mp. 277 

4 (continu* adj3 glyc?emic sens*).mp. 1 

5 (constant* adj3 glucose monitor*).mp. 10 

6 (constant* adj3 glyc?emic monitor*).mp. 0 
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7 (constant* adj3 glucose sens*).mp. 1 

8 (constant* adj3 glyc?emic sens*).mp. 0 

9 (flash* adj3 glucose monitor*).mp. 684 

10 (flash* adj3 glyc?emic monitor*).mp. 1 

11 (flash* adj3 glucose sens*).mp. 10 

12 (flash* adj3 glyc?emic sens*).mp. 0 

13 flash cgm*.mp. 26 

14 ((realtime or real-time or real time or rt) adj3 glucose adj2 monitor*).mp. 649 

15 ((realtime or real-time or real time or rt) adj3 glyc?em* adj2 monitor*).mp. 5 

16 ((realtime or real-time or real time or rt) adj3 glucose adj2 sens*).mp. 63 

17 ((realtime or real-time or real time or rt) adj3 glyc?em* adj2 sens*).mp. 3 

18 cgm$1.ti,ab. and (diabetes or insulin).mp. 5384 

19 isCGM*.mp. 197 

20 (intermittent* adj4 glucose adj2 monitor*).mp. 320 

21 (intermittent* adj4 glyc?em* adj2 monitor*).mp. 4 

22 (intermittent* adj4 glucose adj2 sens*).mp. 6 

23 (intermittent* adj4 glyc?em* adj2 sens*).mp. 0 

24 (ambulatory adj3 glucose adj2 monitor*).mp. 42 

25 (ambulatory adj3 glyc?em* adj2 monitor*).mp. 0 

26 (ambulatory adj3 glucose adj2 sens*).mp. 6 

27 (ambulatory adj3 glyc?em* adj2 sens*).mp. 0 

28 ((sensor-augmented or sensor augmented) adj4 pump*).mp. 476 

29 (hybrid adj5 (closed-loop or closed loop)).mp. 729 

30 Senseonics*.mp. 15 

31 Eversense*.mp. 27 

32 animas vibe*.mp. 4 

33 dexcom*.mp. 419 
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34 (abbott* and (freestyle* or libre* or navigator* or lingo*)).mp. 192 

35 (freestyle* and (glucose or diabetes or CGM$1)).mp. 689 

36 (libre* and (glucose or diabetes or CGM$1)).mp. 731 

37 (navigator* and (glucose or diabetes or CGM$1)).mp. 197 

38 (Medtronic* and (guardian* or minimed* or IPRO2* or Paradigm* or Enlite*)).mp. 421 

39 (minimed* and (glucose or diabetes or CGM$1)).mp. 476 

40 (enlite* and (glucose or diabetes or CGM$1)).mp. 58 

41 IPRO2*.mp. 60 

42 omnipod*.mp. 89 

43 ("t:slim*" or t-slim*).mp. 74 

44 SmartGuard*.mp. 32 

45 or/1-44 11769 

46 (baboon$1 or bovine$1 or canine$1 or cat$1 or chimpanzee$1 or cow$1 or dog$1 or  
feline$1 or goat$1 or hens or macque$1 or mice or monkey$1 or (mouse adj2 model$1) 
or murine$1 or ovine or pig$1 or porcine or (non-human adj2 primate$1) or sheep or 
rabbit$1 or rat or rats or rattus or rhesus or rodent$1 or zebrafish).ti. 2218812 

47 45 not 46 11272 

48 limit 47 to english language 10856 

49 Randomized Controlled Trial/ 620768 

50 Random Allocation/ 107556 

51 Control Groups/ 2131 

52 Placebos/ 35992 

53 (random* or sham or placebo* or head-to-head).ti,ab,kf. 1724910 

54 Single-Blind Method/ 33947 

55 Double-Blind Method/ 180192 

56 ((singl* or doubl*) adj (blind* or dumm* or mask*)).ti,ab,kf. 206364 

57 ((tripl* or trebl*) adj (blind* or dumm* or mask*)).ti,ab,kf. 1909 

58 Controlled Clinical Trial/ 95599 
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59 exp "Controlled Clinical Trials as Topic"/ 183445 

60 (control* adj3 (study or studies or trial* or group*)).ti,ab,kf. 1324180 

61 (non random* or non-random* or quasi-random*).ti,ab,kf. 34415 

62 allocated.ti,ab,kf. 90940 

63 ((open label or open-label) adj5 (study or studies or trial*)).ti,ab,kf. 48970 

64 ((equivalence or superiority or non-inferiority or noninferiority) adj3 (study or studies or  
trial*)).ti,ab,kf. 13168 

65 (pragmatic study or pragmatic studies).ti,ab,kf. 670 

66 ((pragmatic or practical) adj3 trial*).ti,ab,kf. 6843 

67 (quasi-experimental adj3 (study or studies or trial*)).ti,ab,kf. 13813 

68 "Clinical Trials, Phase II as Topic"/ 9516 

69 ((phase adj3 (II or "2") adj3 (study or studies or trial*)) or phase2).ti,ab,kf. 68482 

70 "Clinical Trials, Phase III as Topic"/ 11572 

71 ((phase adj3 (III or "3") adj3 (study or studies or trial*)) or phase3).ti,ab,kf. 55131 

72 "Clinical Trials, Phase IV as Topic"/ 404 

73 ((phase adj3 (IV or "4") adj3 (study or studies or trial*)) or phase4).ti,ab,kf. 3120 

74 Comparative Effectiveness Research/ 4064 

75 (compar* adj3 (effectiveness or efficacy)).ti,ab,kf. 109865 

76 (active adj1 (comparator* or control$1 or treatment* or intervention*)).ti,ab,kf. 25649 

77 (Randomized Controlled Trial or Controlled Clinical Trial or Pragmatic Clinical Trial or  
Equivalence Trial or clinical trial, phase ii or Clinical Trial, Phase III or clinical trial, phase 
iv).pt. 743920 

78 or/49-77 2893640 

79 48 and 78 2661 

80 limit 79 to yr="2017 -Current" 1778 

81 Economics/ 27539 

82 exp "Costs and Cost Analysis"/ 272881 

83 Economics, Nursing/ 4013 
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84 Economics, Medical/ 9291 

85 Economics, Pharmaceutical/ 3146 

86 exp Economics, Hospital/ 25962 

87 Economics, Dental/ 1922 

88 exp "Fees and Charges"/ 31509 

89 exp Budgets/ 14254 

90 budget*.ti,kf. 9571 

91 (economic* or cost or costs or costly or costing or price or prices or pricing or  
pharmacoeconomic* or pharmaco-economic* or expenditure or expenditures or expense 
or expenses or financial or finance or finances or financed).ti,kf. 301176 

92 (cost* adj2 (effective* or utilit* or benefit* or minimi* or analy* or outcome or  
outcomes)).ti,ab,kf. 246418 

93 (value adj2 (money or monetary)).ti,ab,kf. 3269 

94 exp models, economic/ 16492 

95 economic model*.ti,ab,kf. 4943 

96 markov chains/ 16406 

97 markov.ti,ab,kf. 31411 

98 monte carlo method/ 33259 

99 monte carlo.ti,ab,kf. 64246 

100 exp Decision Theory/ 13812 

101 (decision* adj2 (tree* or analy* or model*)).ti,ab,kf. 44737 

102 or/81-101 782394 

103 48 and 102 430 

104 limit 103 to yr="2019 -Current" 262 

APA PsycINFO Search Strategy 
1 (continu* adj3 glucose monitor*).mp. 130 

2 (continu* adj3 glyc?emic monitor*).mp. 0 

3 (continu* adj3 glucose sens*).mp. 2 
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4 (continu* adj3 glyc?emic sens*).mp. 0 

5 (constant* adj3 glucose monitor*).mp. 0 

6 (constant* adj3 glyc?emic monitor*).mp. 0 

7 (constant* adj3 glucose sens*).mp. 0 

8 (constant* adj3 glyc?emic sens*).mp. 0 

9 (flash* adj3 glucose monitor*).mp. 2 

10 (flash* adj3 glyc?emic monitor*).mp. 0 

11 (flash* adj3 glucose sens*).mp. 0 

12 (flash* adj3 glyc?emic sens*).mp. 0 

13 flash cgm*.mp. 0 

14 ((realtime or real-time or real time or rt) adj3 glucose adj2 monitor*).mp. 7 

15 ((realtime or real-time or real time or rt) adj3 glyc?em* adj2 monitor*).mp. 0 

16 ((realtime or real-time or real time or rt) adj3 glucose adj2 sens*).mp. 0 

17 ((realtime or real-time or real time or rt) adj3 glyc?em* adj2 sens*).mp. 0 

18 cgm$1.ti,ab. and (diabetes or insulin).mp. 89 

19 isCGM*.mp. 1 

20 (intermittent* adj4 glucose adj2 monitor*).mp. 1 

21 (intermittent* adj4 glyc?em* adj2 monitor*).mp. 0 

22 (intermittent* adj4 glucose adj2 sens*).mp. 0 

23 (intermittent* adj4 glyc?em* adj2 sens*).mp. 0 

24 (ambulatory adj3 glucose adj2 monitor*).mp. 0 

25 (ambulatory adj3 glyc?em* adj2 monitor*).mp. 0 

26 (ambulatory adj3 glucose adj2 sens*).mp. 0 

27 (ambulatory adj3 glyc?em* adj2 sens*).mp. 0 

28 ((sensor-augmented or sensor augmented) adj4 pump*).mp. 2 

29 (hybrid adj5 (closed-loop or closed loop)).mp. 8 

30 Senseonics*.mp. 0 



WA – Health Technology Assessment January 9, 2025 
 

Continuous Glucose Monitors: Draft Evidence Report 94 

31 Eversense*.mp. 0 

32 animas vibe*.mp. 0 

33 dexcom*.mp. 4 

34 (abbott* and (freestyle* or libre* or navigator* or lingo*)).mp. 0 

35 (freestyle* and (glucose or diabetes or CGM$1)).mp. 5 

36 (libre* and (glucose or diabetes or CGM$1)).mp. 9 

37 (navigator* and (glucose or diabetes or CGM$1)).mp. 14 

38 (Medtronic* and (guardian* or minimed* or IPRO2* or Paradigm* or Enlite*)).mp. 3 

39 (minimed* and (glucose or diabetes or CGM$1)).mp. 0 

40 (enlite* and (glucose or diabetes or CGM$1)).mp. 1 

41 IPRO2*.mp. 0 

42 omnipod*.mp. 0 

43 ("t:slim*" or t-slim*).mp. 2 

44 SmartGuard*.mp. 0 

45 or/1-44 211 

46 (baboon$1 or bovine$1 or canine$1 or cat$1 or chimpanzee$1 or cow$1 or dog$1 or  
feline$1 or goat$1 or hens or macque$1 or mice or monkey$1 or (mouse adj2 model$1) 
or murine$1 or ovine or pig$1 or porcine or (non-human adj2 primate$1) or sheep or 
rabbit$1 or rat or rats or rattus or rhesus or rodent$1 or zebrafish).ti. 166629 

47 45 not 46 189 

48 limit 47 to english language 183 

49 limit 48 to yr="2017 -Current" 114 

50 limit 49 to "0400 dissertation abstract" 22 

51 49 not 50 92 

Cochrane CENTRAL Search Strategy 
1 (continu* near/3 glucose monitor*) 4084 

2 (continu* near/3 glyc?emic monitor*) 186 

3 (continu* near/3 glucose sensor*) 861 
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4 (continu* near/3 glyc?emic sensor*) 27 

5 (constant* near/3 glucose monitor*) 18 

6 (constant* near/3 glyc?emic monitor*) 5 

7 (constant* near/3 glucose sensor*) 8 

8 (constant* near/3 glyc?emic sensor*) 2 

9 (flash* near/3 glucose monitor*) 332 

10 (flash* near/3 glyc?emic monitor*) 12 

11 (flash* near/3 glucose sensor*) 122 

12 (flash* near/3 glyc?emic sensor*) 3 

13 flash cgm* 108 

14 ((realtime or real-time or real time or rt) near/3 glucose near/2 monitor*) 429 

15 ((realtime or real-time or real time or rt) near/3 glyc?em* near/2 monitor*) 14 

16 ((realtime or real-time or real time or rt) near/3 glucose near/2 sensor*) 92 

17 ((realtime or real-time or real time or rt) near/3 glyc?em* near/2 sensor*) 0 

18 cgm*:ti,ab and (diabetes or insulin) 2981 

19 isCGM* 97 

20 (intermittent* near/4 glucose near/2 monitor*) 133 

21 (intermittent* near/4 glyc?em* near/2 monitor*) 3 

22 (intermittent* near/4 glucose near/2 sensor*) 6 

23 (intermittent* near/4 glyc?em* near/2 sensor*) 0 

24 (ambulatory near/3 glucose near/2 monitor*) 27 

25 (ambulatory near/3 glyc?em* near/2 monitor*) 0 

26 (ambulatory near/3 glucose near/2 senor*) 0 

27 (ambulatory near/3 glyc?em* near/2 senor*) 0 

28 Senseonics* 8 

29 Eversense* 13 

30 animas vibe* 3 
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31 dexcom* 441 

32 (abbott* and (freestyle* or libre* or navigator*)) 148 

33 (freestyle* and (glucose or diabetes or CGM*)) 389 

34 (libre* and (glucose or diabetes or CGM*)) 431 

35 (navigator* and (glucose or diabetes or CGM*)) 149 

36 (Medtronic* and (guardian* or minimed* or IPRO2* or Paradigm* or Enlite*)) 282 

37 (minimed* and (glucose or diabetes or CGM*)) 248 

38 (enlite* and (glucose or diabetes or CGM*)) 64 

39 IPRO2* 86 

40 omnipod* 48 

41 t-slim* 53 

42 SmartGuard* 26 

43 or 1-42 5558 

44 dissertation:so or trial:pt or conference:pt 782385 

45 43 not 44 with Cochrane Library publication date Between Jul 2019 and Aug 2024, in  
Cochrane Reviews 24 

46 43 not 44 with Publication Year from 2017 to 2024, in Trials 1348 

47 46 and english:la 1329 

Gray Literature 
Search Terms 
• Continuous glucose monitoring 
• Flash CGM 
• Gestational diabetes 
• Intermittent or intermittently scanned CGM 
• Real-time CGM 
• Glycemic monitoring 
• Glycemic sensor 
• Type 2 diabetes 

Sources 
We searched the following gray literature sources for relevant literature using the search terms 
outlined above:  
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• Agency for Healthcare Research and Quality (AHRQ) 
o Effective Health Care (EHC) Program 
o Evidence-based Practice Centers (EPC) Reports 

• American Diabetes Association (ADA) 
• American Association of Clinical Endocrinology (AACE) 
• Canadian Agency for Drugs and Technologies in Health (CADTH) 
• Oregon Health Evidence Review Commission (HERC) 
• Institute for Clinical and Economic Review (ICER)/California Technology Assessment Forum 

(CTAF) 
• International Health Technology Assessment (HTA) Database 
• National Institute for Health and Care Excellence (NICE) 
• Veterans Administration Evidence-based Synthesis Program (VA-ESP) 

We searched Medicare, Oregon Medicaid, Aetna, Cigna, and Regence BlueCross BlueShield 
(Regence) for current CGM policies and used general internet searches in DuckDuckGo and 
Google Scholar for background and gray literature searches. 

Ongoing Studies 
We searched the following sources for ongoing studies using the search terms: continuous 
glucose monitor, real-time CGM, flash or intermittent CGM, glycemic monitoring, glycemic sensor, type 
2 diabetes, gestational diabetes and insulin. 
• ClinicalTrials.gov 
• ScanMedicine 

Clinical Practice Guidelines 
We searched clinical practice guideline sources and performed general internet searches using 
DuckDuckGo to identify guidelines using the search terms: continuous glucose monitor, real-time 
CGM, flash or intermittent CGM, glycemic monitoring, glycemic sensor, type 2 diabetes, gestational 
diabetes and insulin. We searched the following sources for clinical practice guidelines published 
in the past 5 years: 
• Agency for Healthcare Research and Quality (AHRQ) 
• American Diabetes Association (ADA) 
• American Association of Clinical Endocrinology (AACE) 
• Canadian Agency for Drugs and Technologies in Health (CADTH) 
• Oregon Health Evidence Review Commission (HERC) 
• Institute for Clinical and Economic Review (ICER)/California Technology Assessment Forum 

(CTAF) 
• International Health Technology Assessment (HTA) Database 
• National Institute for Health and Care Excellence (NICE) 
• Veterans Administration Evidence-based Synthesis Program (VA-ESP) 

Screening 
Two researchers independently screened all titles and abstracts of identified documents using 
the inclusion and exclusion criteria (Table A2). When there was disagreement about eligibility, a 
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third senior researcher resolved the disagreement. This method was repeated for full-text review 
of documents that could not be excluded by title and abstract screening. 

Inclusion and Exclusion Criteria 

Table A2. Detailed Inclusion and Exclusion Criteria 

Inclusion Criteria Exclusion Criteria 

Populations 

• Adults with T2D who are: 
 On nonintensive insulin regimens (1 to 3 injections per 

day) 
 On oral hypoglycemic medications, but not on insulin 
 Not on insulin or oral medications 

• Children with T2D who are: 
 On nonintensive insulin regimens (1 to 3 injections per 

day) 
 On oral hypoglycemic medications, but not on insulin 
 Not on insulin or oral medications 

• Pregnant people with T2D who are not using insulin 
• Pregnant people with GDM who are not using insulin 

• Populations other than those listed 

Interventions 

• FDA-approved CGM devices 
• FDA-approved combination devices integrating CGM with 

insulin pump or infusion (including sensor-augmented 
insulin pumps) if the effect of the CGM component can be 
isolated 

• Interventions other than those listed 
• Professional (retrospective) CGM 

Comparators 

• Self-monitoring using conventional blood glucose meters 
(SMBG) 

• Attention control 
• Blinded or sham CGM 
• Routine lab monitoring 
• Usual care 

• Comparators other than those listed 
• No comparator  
• Comparisons of different models of 

the same device 

Outcomes 

• Primary intermediate outcomes 
 Achieving target HbA1C levela  
 Maintaining target HbA1C level  
 Change in HbA1ca 
 Acute episodes of hypoglycemia requiring intervention 

• Secondary intermediate outcomes 
 Quality of life (validated instruments only) a  
 Mortality  
 Perinatal mortalitya 
 Severe perinatal morbiditya 

• Safety related to the device itself 
• Economic outcomes 

 Cost-effectiveness  
 Health care resource utilization and costs 

• Outcomes other than those listed 
• Economic outcomes from studies: 

 Performed in non-US countries 
 Published more than 5 years ago 
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Inclusion Criteria Exclusion Criteria 

Timing 

• When used for routine monitoring of glucose control in 
T2D 

• Other uses (e.g., monitoring 
hyperglycemia during hospitalization 
for coronary care) 

Setting 
• KQs 1-3: Any outpatient or inpatient clinical setting in 

countries categorized as very high on the UN Human 
Development Index 

• KQ4: US settings only 

• Emergency settings 
• Nonclinical settings (e.g., studies in 

healthy volunteers) 
• Countries categorized other than 

very high on the UN Human 
Development Index 

Study design and sample size 

• KQ1 
 RCTs with no sample size limitation 

• KQ2 
 RCTs with no sample size limitation 
 FDA documentation on device-related safety concerns 

• KQ3 
 RCTs with no sample size limitation 

• KQ4 
 RCTs with no sample size limitation 
 Formal economic studies with no sample size limitation  

• Studies other that those listed by KQ 
(including SRs) 

• Studies that do not report outcomes 
of interest 

• Noncomparative association or 
correlation studies 

• Proof-of-principle studies (e.g., 
device modification) 

• Position papers 

Publication 
• Studies of adults and children: 12 weeks or longer 
• Studies of pregnant people: no follow-up limit 

• Follow-up other than specified 

Notes. a These outcomes were assessed using the GRADE method. 
Abbreviations. CGM: continuous glucose monitor(ing); FDA: Food and Drug Administration; GDM: gestational 
diabetes; HbA1c: glycated hemoglobin; KQ: key question; RCT: randomized controlled trial; SR: systematic 
review; T2D: type 2 diabetes; UN: United Nations; US: United States. 

Risk-of-Bias Assessment 
All included studies were independently rated by 2 experienced raters. If disagreement could not 
be settled between the 2 reviewers, a third reviewer resolved the dispute. 

Randomized Controlled Trials 
Low-risk-of-bias randomized controlled trials include a clear description of the population, 
setting, intervention, and comparison groups; a random and concealed allocation of patients to 
study groups; low dropout rates; and intention-to-treat analyses. Low-risk-of-bias randomized 
controlled trials also have low potential for bias from conflicts of interest and funding source(s). 
Moderate-risk-of-bias randomized controlled trials have incomplete information about methods 
that might mask important limitations or a meaningful conflict of interest.  
High-risk-of-bias randomized controlled trials have clear flaws that could introduce significant 
bias. 
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Table A3. Risk-of-Bias Assessment: Randomized Controlled Trials 

Domain Domain Elementsa 

Randomization  • An appropriate method of randomization is used to allocate participants or 
clusters to groups, such as a computer random number generator 

• Baseline characteristics between groups or clusters are similar  

Allocation concealment • An adequate concealment method is used to prevent investigators and 
participants from influencing enrollment or intervention allocation 

Intervention  • Intervention and comparator intervention applied equally to groups 
• Co-interventions appropriate and applied equally to groups 
• Control selected is an appropriate intervention 

Outcomes • Outcomes are measured using valid and reliable measures 
• Investigators use single outcome measures and do not rely on composite 

outcomes, or outcome of interest can be calculated from composite 
outcome 

• The trial has an appropriate length of follow-up and groups are assessed at 
same time points 

• Outcome reporting of entire group or subgroups is not selective 

Masking (blinding) of 
investigators and 
participants 

• Investigators and participants are unaware (masked or blinded) of 
intervention status 

Masking (blinding) of 
outcome assessors 

• Outcome assessors are unaware (masked or blinded) of intervention status 

Intention-to-treat 
analysis 

• Participants are analyzed based on random assignment (intention-to-treat 
analysis) 

Statistical analysis • Participants lost to follow-up unlikely to significantly bias results (i.e., 
complete follow-up of ≥ 80% of participants overall and nondifferential, 
≤ 10% difference between groups) 

• The most appropriate summary estimate (e.g., risk ratio, hazard ratio) is used 
• Paired or conditional analysis used for crossover RCT 
• Clustering appropriately accounted for in a cluster-randomized trial (e.g., 

use of an intraclass correlation coefficient)  

Other biases (as 
appropriate) 

• List others in table footnote and describe, such as: 
• Sample size adequacy 
• Interim analysis or early stopping 
• Recruitment bias, including run-in period used inappropriately 
• Use of unsuitable crossover intervention in a crossover RCT 

Interest disclosure  • Disclosures of interest are provided for authors/funders/commissioners of 
study 

• Interests are unlikely to significantly affect study validity 

Funding • There is a description of source(s) of funding 
• Funding source is unlikely to have a significant impact on study validity 

Note. a The elements included in each domain are assessed and rated as Yes, No, Unclear, or Not Applicable 
based on performance and documentation of individual elements in each domain. The overall risk of bias for 
study is assessed as High, Moderate, or Low based on assessment of how well overall study methods and 
processes were performed to limit bias and ensure validity. 
Abbreviation. RCT: randomized controlled trial. 
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Economic Modeling Studies 
Raters assessed the risk of bias of the economic studies using a standard instrument developed 
and adapted by the Center. This instrument is a modification of checklists in BMJ,200,201 the 
CADTH economic evaluation guidelines,202 the Consensus on Health Economic Criteria,203 and 
the NICE economic evaluation checklist.204  

Each study was assigned a rating of low, moderate, or high based on its adherence to 
recommended methods and potential for biases.  

In brief, low-risk-of-bias economic evaluations include a well-described research question with 
economic importance and detailed methods to estimate the effectiveness and costs of the 
intervention. These studies provided a sensitivity analysis for all important variables, and the 
researchers justified the choice and values of variables. Low-risk-of-bias economic evaluations 
also have low potential for bias from conflicts of interest and funding source(s).  
Moderate-risk-of-bias economic evaluations have incomplete information about methods to 
estimate the effectiveness and costs of the intervention. The studies’ sensitivity analyses might 
not consider 1 or more important variables, and the researchers did not completely justify the 
choice and values of variables. These factors might mask important study limitations.  
High-risk-of-bias economic evaluations have clear flaws that could introduce significant bias. 
These could include significant conflict of interest, lack of sensitivity analysis, or lack of 
justification for the choice of values and variables. 

Table A4. Risk-of-Bias Assessment: Economic Modeling Studies 

Domain Domain Elementsa 

Target 
population 

• Target population and care setting described 
• Describe and justify basis for any target population stratification, identify any 

previously identifiable subgroups 
• If no subgroup analyses were performed, justify why these were not required 

Perspective • State and justify analytic perspective (e.g., societal, payer, etc.) 

Time horizon • Describe and justify time horizon(s) used in analysis 

Discount rate • State and justify discount rate used for costs and outcomes 

Comparators • Describe and justify selected comparators 
• Competing alternatives appropriate and clearly described 

Modeling • Model structure (e.g., scope, assumptions made) is described and justified 
• Model diagram provided, if appropriate 
• Model validation is described (may involve validation of different aspects such as 

structure, data, assumptions, and coding and different validation models such as 
comparison with other models) 

• Data sources listed and assumptions for use justified 
• Statistical analyses are described  

Effectiveness • Estimates of efficacy/effectiveness of interventions are described and justified 
• Factors likely to have an impact on effectiveness (e.g., adherence, diagnostic 

accuracy, values, and preferences) are described and an explanation of how these 
were factored into analysis is included 

• Quality of evidence for relationship between intervention and outcomes, and any 
necessary links, is described 
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Domain Domain Elementsa 

Outcomes • All relevant outcomes are identified, measured, and valued appropriately (including 
harms/adverse events) for each intervention, and justification for 
information/assumptions is given 

• Any QoL measures used in modeling are described and use justified 
• Any other outcomes that were considered but rejected are described with rationale 

for rejection 
• Ethical and equity-related outcomes are considered and included when appropriate  

Resource 
use/costs 

• All resources used are identified, valued appropriately, and included in analyses 
• Methods for costing are reporting (e.g., patient level) 
• Resource quantities and unit costs are both reported 
• Methods for costing time (e.g., lost time, productivity losses) are appropriate and a 

justification is given if time costs are not considered  

Uncertainty • Sources of uncertainty in analyses are identified and justification for probability 
distributions used in probabilistic analyses are given 

• For scenario analyses, values and assumptions tested are given and justified 

Results • All results are presented in a disaggregated fashion, by component, in addition to an 
aggregated manner 

• All results are presented with undiscounted totals before discounting and 
aggregation 

• Natural units are presented along with alternative units (e.g., QALYs) 
• The components of incremental cost-effectiveness ratio (ICER) are shown (e.g., 

mean costs of each intervention in numerator and mean outcomes of each 
intervention in denominator) 

• Results of scenario analyses, including variability in factors such as practice patterns 
and costs, are reported and described in relation to reference (base) case 

Interest 
disclosure  

• Disclosures of interest are given for authors/funders/commissioners of study 
• Interests are unlikely to significantly affect study validity 

Funding 
source 

• There is a description of source(s) of funding 
• Funding source is unlikely to have a significant impact on study validity 

Note. a The elements included in each domain are assessed and rated as Yes, No, Unclear, or Not Applicable 
based on performance and documentation of individual elements in each domain. The overall risk of bias for 
study is assessed as High, Moderate, or Low based on assessment of how well overall study methods and 
processes were performed to limit bias and ensure validity. 
Abbreviation. QALY: quality-adjusted life year QoL: quality of life. 

Clinical Practice Guidelines 
We assessed the methodological quality of the guidelines using an instrument adapted from the 
Appraisal of Guidelines Research and Evaluation (AGREE) Collaboration.205,206 Each rater 
assigned the study a rating of good, fair, or poor based on its adherence to recommended 
methods and potential for biases. A good-quality guideline fulfills all or most of the criteria 
outlined in the instrument. A fair-quality guideline fulfills some of the criteria, and its unfulfilled 
criteria are not likely to alter the recommendations. A poor-quality guideline met few or none of 
the criteria. 
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Table A5. Methodological Quality Assessment: Clinical Practice Guidelines  

Domain Domain Elementsa 

Rigor of development: 
Evidence 

• Systematic literature search meets quality standards for a systematic 
review (i.e., comprehensive search strategy with, at a minimum, 2 or 
more electronic databases) 

• Criteria used to select evidence for inclusion is clear and appropriate 
• Strengths and limitations of individual evidence sources and overall 

quality of body of evidence is assessed 

Rigor of development: 
Recommendations 

• Methods for developing recommendations clearly described and 
appropriate 

• There is an explicit link between recommendations and supporting 
evidence 

• Balance of benefits and harms is considered in formulating 
recommendations 

• Guideline has been reviewed by external expert peer reviewers 
• Updating procedure is specified in guideline or related materials (e.g., 

specialty society website) 

Editorial independence • There is a description of source(s) of funding and views of funder(s) are 
unlikely to have influenced content or validity of guideline 

• Disclosures of interests for guideline panel members are given and are 
unlikely to have a significant impact on overall validity of guideline (e.g., a 
process for members to recuse themselves from participating on 
recommendations for which a significant conflict is given) 

Scope and purpose • Objectives described 
• Health question(s) described 
• Target population(s) for guideline recommendations (e.g., patients in 

primary care) and target users for guideline (e.g., primary care clinicians) 
are specified  

Stakeholder involvement • Relevant professional groups represented 
• Views and preferences of target population(s) sought (e.g., clinicians and 

patients) 

Clarity and presentation • Recommendations are specific and unambiguous 
• Different management options are clearly presented 
• Key recommendations are easily identifiable 

Applicability • Shares advice and/or tools on how recommendation(s) can be put into 
practice 

• Description of catalysts and barriers to its application 
• Potential resource implications considered 
• Criteria for monitoring, audit, and/or performance measures based on 

guideline are presented 

Note. a Assessment indicates how well guideline methodology and development process were performed to limit 
bias and ensure validity for elements in domain (each domain rated as Good, Fair, or Poor overall based on 
performance and documentation of elements). 

Data Abstraction 
One researcher abstracted and entered data from eligible studies in a standardized way using 
DistillerSR.38 A second researcher reviewed all the data entered. We attempted to resolve 
discrepancies through discussion. When discussion did not resolve the issue, a third researcher 
settled disagreements. 
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Participant Characteristics and Association with Outcomes 
When discussing risk and protective factors or variables in statistical models in Center research 
products, in almost all cases, we are referring to associations of participant characteristics with 
outcomes, and not causation of outcomes. This is important because participant characteristics, 
such as race and ethnicity, serve as proxy or surrogate measures for underlying etiological 
factors not measured or evaluated in analyses. Etiological factors that might cause differences in 
outcomes for subgroups of participants could include systemic racism or other forms of systemic 
discrimination, stress, poverty, housing instability, or epigenetics. For example, by describing any 
differences in outcomes by race and ethnic groups, we are noting observed associations; these 
associations are not caused by biological determinants of being Black, White, or Hispanic. 

Meta-analysis 
We conducted meta-analyses using the Cochrane Collaborations Review Manager (RevMan) 
software, desktop version 5.4.1.41 For each key subpopulation identified in KQ1, outcomes data 
from studies with at least 4 weeks of planned CGM use were pooled at final follow-up. Pooled 
analyses were only conducted when 3 or more studies were eligible.  

Certainty of Evidence Assessment 
We assigned each outcome a summary judgment for the overall certainty of evidence based on 
the system developed by the Grading of Recommendations, Assessment, Development, and 
Evaluation Working Group (GRADE).39,40 Two independent researchers assigned ratings, with 
disagreements resolved by a third rater. The GRADE system defines the overall certainty of a 
body of evidence for an outcome in the following manner: 

• High: Raters are very confident that the estimate of the effect of the intervention on the 
outcome lies close to the true effect. Typical sets of studies are randomized controlled trials 
with few or no limitations, and the estimate of effect is likely stable. 

• Moderate: Raters are moderately confident in the estimate of the effect of the intervention 
on the outcome. The true effect is likely to be close to the estimate of the effect, but there is 
a possibility that it is different. Typical sets of studies are randomized controlled trials with 
some limitations or well-performed nonrandomized studies with additional strengths that 
guard against potential bias and have large estimates of effects. 

• Low: Raters have little confidence in the estimate of the effect of the intervention on the 
outcome. The true effect may be substantially different from the estimate of the effect. 
Typical sets of studies are randomized controlled trials with serious limitations or 
nonrandomized studies without special strengths. 

• Very low: Raters have no confidence in the estimate of the effect of the intervention on the 
outcome. The true effect is likely to be substantially different from the estimate of effect. 
Typical sets of studies are nonrandomized studies with serious limitations or inconsistent 
results across studies. 

• Not applicable: Researchers did not identify any eligible articles. 
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Appendix B. Detailed Study Characteristics for Included RCTs 

Table B1. Study Details, All RCTs  

Author, Year 
Study Name Population Description 

CGM Type 
Control Group 

N Randomized 
Study Duration 

Setting  
Care Context 

Diabetes Treatment 
(hypoglycemic) Regimen(s) 

Adults With T2D on Nonintensive Insulin Regimens 
Ajjan, 201692 Insulin-treated adult 

patients with T1D or T2D 
rtCGM 

SMBG 

N = 45 

36 weeks 

International (no US) 

Outpatient 

• 100% on MDI insulin  
• # of daily injections not 

specified 
• < 4 SMBG sticks/day 

Beck, 201751 
DIAMOND 

Adults with T2D receiving 
multiple daily injections of 
insulin 

rtCGM 

SMBG 

N = 158 

24 weeks 

International (includes 
US) 

Specialty clinics 

• 99% were on 1-2 long-acting 
injections/day 

• 93% were on 3+ short-acting 
injections/day 

• < 4 SMBG sticks/day 
Haak, 2017103 
REPLACE 

T2D on intensive insulin 
therapy or continuous 
subcutaneous insulin 
infusion 

isCGM 

SMBG 

N = 224 

24 weeks 

International (no US) 

Specialty clinics 

• 100% on prandial only or 
prandial and basal or CSII 
therapy  

• <4 SMBG sticks/day 
Lever, 2024109 
2GO-CGM 

Predominantly indigenous 
(Māori) population of 
adults (and adolescents) 
with insulin-requiring T2D 

rtCGM 

SMBG 

N = 67 

12 weeks 

International (no US) 

Specialty clinics 

• 100% on basal insulin  
• 51% using bolus insulin  
• < 4 SMBG sticks/day 

Lind, 2024110 
Steno2tech 

Adults with inadequately 
controlled, insulin-treated 
(at least 1 daily injection) 
T2D 

rtCGM 

SMBG 

N = 96 
(randomized) 

N = 76 (analytic 
sample) 

52 weeks 

International (no US) 

Outpatient 

• 83% on basal insulin alone  
• 17.1% were on MDI 

Martens, 2021113 
MOBILE 

Adults T2D treated with 
basal insulin without 
prandial insulin (with or 
without OHMs) in primary 
care practices 

rtCGM 

SMBG 

N = 175 

32 weeks 

US-based 

Specialty clinics 

• 100% on 1 or 2 daily 
injections of long- or 
intermediate-acting basal 
insulin 

Tildesley, 
2013122 

Patients with T2D treated 
with insulin, either alone 

rtCGM 

SMBG 

N = 57 

24 weeks 

International (no US) 

Specialty clinic 

• 76% were receiving 2 or 
fewer daily insulin doses 
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Author, Year 
Study Name Population Description 

CGM Type 
Control Group 

N Randomized 
Study Duration 

Setting  
Care Context 

Diabetes Treatment 
(hypoglycemic) Regimen(s) 

or in combination with 
OHMs 

• 24% were on ≥3 
injections/day 

Adults With T2D on Oral Hypoglycemic Medications, but Not Insulin 

Aronson, 202395  
IMMEDIATE 

Adults with T2D and using 
at least 1 noninsulin 
antihyperglycemic therapy 

isCGM 

Attention 
control 

N = 116 

16 weeks 

International (no US) 

Specialty clinics 

• 100% on 1 or more OHMs 
(mostly metformin and SU 
therapy) 

• Mean number of OHMs, 2.6 - 
2.7 

Moon, 2022114 Noninsulin-treated 
patients with T2D 
uncontrolled with OHMs 

rtCGM 

SMBG 

N = 61 

24 weeks 

International (no US) 

Specialty clinics 

• All patients treated with 3 or 
more classes of OHMs 

Price, 2021117 
COMMITTED 

Noninsulin-using adults 
with poorly controlled 
T2D treated with 2 or 
more noninsulin 
antidiabetic drugs 

rtCGM 

SMBG 

N = 70 

12 weeks 

International (includes 
US) 

Specialty clinics 

• 100% treated with 2 or more 
OHMs (mainly sulfonylureas, 
SGLT-2 inhibitors, and 
biguanides) 

Rama Chandran, 
2024118  
GLiMPSE 

Suboptimally controlled 
T2D on OHM with or 
without basal insulin in a 
multiethnic setting 

isCGM 

SMBG 

N = 193 

24 weeks 

International (no US) 

NR 

• 100% on at least 1 OHM 
(93% on metformin) 

Taylor, 2019120 Adults with overweight or 
obesity and T2D 

rtCGM 

Blinded CGM 

N = 20 

12 weeks 

International (no US) 

NR 

• 90% on OHMs  
• 10% on insulin (1 per study 

group) 
Wada, 2020124 Patients with non-insulin-

treated T2D 
isCGM 

SMBG 

N = 100 

24 weeks 

International (no US) 

Outpatient 

• 97% using OHMs but types 
not specified. 

Adults With T2D on Mixed Nonintensive Hypoglycemic Regimens 

Ajjan, 202393  
LIBERATES 

Adults with T2D and 
recent acute MI treated 
with insulin and/or a 
sulphonylurea (with or 
without other OHMs) 
before hospital admission 

isCGM 

SMBG 

N = 141 

12 weeks (primary 
outcomes) 

52 months (LT 
health outcomes) 

International (no US) 

Outpatient 

• 49.6% on insulin (intensity 
NR)  

• 50.4% on SU therapy without 
insulin 
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Author, Year 
Study Name Population Description 

CGM Type 
Control Group 

N Randomized 
Study Duration 

Setting  
Care Context 

Diabetes Treatment 
(hypoglycemic) Regimen(s) 

Bergenstal, 
202297 

Adults with uncontrolled 
T2D being treated with 1 
of 3 common therapies:  
1) sulfonylurea (SU)  
2) incretin (DPP4 inhibitor 
or GLP-1 agonist) or  
3) insulin (insulin group) 

All groups were ± 
metformin 

rtCGM 

SMBG 

N = 114 

16 weeks 

US-based 

Specialty clinics 

• 44.7% were on insulin 
[intensity NR] 

O'Connor, 
2024115  
GOOD-ER 

Adults with T1D or T2D 
who were seen in the ED 
for glycemic events  
• T2D: 97% 
• T1D: 3% 

isCGM 

Usual Care 

N = 30 

12 weeks 

US-based 

Primary care or 
specialty clinicsa 

• 27% on insulin only  
• 20% on insulin and other 

meds  
• 20% on OHMs only 

Vigersky, 2012123 People with T2D not using 
prandial insulin 

rtCGM 

SMBG 

N = 100 

52 weeks 

US-based 

Primary care 

• 33% basal insulin alone, or in 
combination 

• 51% OHMs only 
• 9% OHMs/GLP-1 
• 7% diet + exercise only 

Yoo, 2008125 Adults with poorly 
controlled T2D treated 
with use of oral 
hypoglycemic agents 
(OHA) or insulin for at 
least 1 year 

rtCGM 

SMBG 

N = 65 

12 weeks 

International (no US) 

Outpatient 

• 15.8% using insulin alone 
[intensity NR]  

• 40.4% using insulin + OHMs  
• 40.3% using OHMs alone 

Pregnant People With GDM Not on Insulin Therapy 
Alfadhli, 201694 Pregnant women with 

GDM 
rtCGM 

SMBG 

N = 130 

12 to 16 weeks 

International (no US) 

Primary care 

Insulin was prescribed if SMBG 
values were persistently above 
the glycemic target 3 or more 
times during the study period 
• 28% were using insulin at the 

final follow-up 
Kestila, 2007106 Pregnant people with 

GDM at 24 to 34 
gestational weeks not 

rtCGM 

SMBG 

N = 73 

10 weeks 

International (no US) 

NR 

Participants were not on 
antidiabetic meds at baseline, 
but goal of the study was to 
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Author, Year 
Study Name Population Description 

CGM Type 
Control Group 

N Randomized 
Study Duration 

Setting  
Care Context 

Diabetes Treatment 
(hypoglycemic) Regimen(s) 

treated with antidiabetic 
agents at enrollment 

identify those who needed 
additional therapy 
• 11 (17.4%) participants were 

on insulin final follow-up 
 rtCGM: 10 (26%) 
 SMBG: 1 (2.7%) 

Lane, 2019107 Patients with GDM rtCGM 

Blinded CGM 

N = 40 

4 weeks 

US-based 

NR 

Any GDM level enrolled 

Patients who required insulin 
received subcutaneous 
injections, but it is unclear how 
many patients were on insulin 
therapy 
• 10 (43%) participants were on 

hypoglycemic medication (any 
kind) at follow-up 

 rtCGM: 4 (36.4%) 
 Blinded CGM: 6 (50%) 

Majewska, 
2023112  
FLAMINGO 

Pregnant women 
diagnosed with GDM 
between 24 and 28 weeks 
of gestation 

isCGM 

SMBG 

N = 100 

12 to 16 weeks 

International (no US) 

Primary care 

Patients were not on insulin 
therapy at enrollment, but some 
received insulin based on their 
risk of hyperglycemia during the 
study 
• 31 (31.3%) participants were 

on insulin by final follow-up 
 isCGM: 15 (30.6%)  
 SMBG: 16 (32%) 

Notes. a Participants in this study were identified in the emergency department but were discharged to receive care in community settings with their regular 
provider (primary care or endocrinology) for the duration of study follow-up. 

Abbreviations. CGM: continuous glucose monitor(ing); CI: confidence interval; CSII: continuous subcutaneous insulin infusion; DPP4: Dipeptidyl Peptidase-4; 
ED: emergency department; GDM: gestational diabetes; GLP-1: glucagon-like peptide-1 agonist; isCGM: intermittently scanned continuous glucose 
monitor(ing); MD: mean difference; MDI: multiple daily injections; MI: myocardial infarction; NR: not reported; OHM: oral hypoglycemic medication; NR: not 
reported; RCT: randomized controlled trial; rtCGM: real-time continuous glucose monitor(ing); SD: standard deviation; SGLT-2: sodium-glucose 
cotransporter 2; SMBG: self-monitoring of blood glucose; SU: sulfonylurea; T1D: type 1 diabetes; T2D: type 2 diabetes; US: United States. 
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Table B2. Detailed RCT Enrollment Criteria 

Author, Year 
Study Name Inclusion Criteria Exclusion Criteria 

Adults With T2D on Nonintensive Insulin Regimens 
Ajjan, 201692 • Treatment with MDI for > 6 months before study 

enrolment 
• HbA1c between 7.5% and 12.0% (58 and 108 mmol/mol) 

obtained within 6 months of enrollment 
• Individuals judged by the investigators to be technically 

capable of using the FreeStyle Navigator 

• Concomitant disease or any condition that could 
compromise patient safety (including unstable coronary 
heart disease, cystic fibrosis, serious psychiatric disorder 
or any uncontrolled chronic medical condition)  

• Pregnant or planning to become pregnant within the 
study duration  

• Currently using or had previously used a CGM device 
within the past 6 months, or were using CSII or basal 
insulin only  

• Participating in another study of a glucose-monitoring 
device/drug that could affect glucose 
measurements/management  

• Known allergy to medical-grade adhesives  
• Judged by the investigators as unsuitable to participate 

due to any other cause/reason 
Beck, 201751 
DIAMOND 

• Aged at least 25 years 
• T2D treated with multiple daily injections of insulin for at 

least 1 year 
• Central laboratory–measured HbA1c levels of 7.5% to 

10.0% 
• Stable diabetes medication regimen and weight over the 

previous 3 months 
• Self-reported blood glucose meter testing averaging 2 or 

more times per day 
• eGFR of at least 45 mL/min/1.73 m2 

• Use of personal rtCGM ≤3 months before study entry 
• Use of CSII ≤3 months before study entry (including 

patch pumps) 
• Addition of any new oral or injectable hypoglycemic 

agents <3 months before study entry 
• For GLP-1 medications, must be on stable dose and the 

medication will be maintained throughout the study 
• Use of premixed insulin ≤6 months before study entry 
• Current or anticipated short-term uses of glucocorticoids 

that will affect glycemic control and HbA1c levels 
• Pregnancy at time of screening or plan to become 

pregnant during study 
• Medical conditions that make it inappropriate or unsafe 

to target an HbA1c level of <7% 
• History of psychiatric, psychological, or psychosocial 

issues that could limit adherence to required study tasks 
• Renal disease 
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Author, Year 
Study Name Inclusion Criteria Exclusion Criteria 

• Skin changes and/or disease that preclude wearing the 
sensor on normal skin 

• Known allergy to medical-grade adhesives 
• Current participation in another investigational study 
• Hospitalization or ED visit ≤6 months before screening 

resulting in a primary diagnosis of uncontrolled diabetes 
• Current SUD 
• Any condition that can affect reliability of HbA1c 

measurement, such as hemoglobinopathy, hemolytic 
anemia, etc. 

Haak, 2017103 
REPLACE 

• Aged 18 years or older 
• T2D treated with insulin for at least 6 months  
• On current regimen (prandial only or prandial and basal 

intensive insulin therapy or CSII therapy) for 3 months or 
more 

• HbA1c level 7.5 to 12.0% (58 to 108 mmol/mol)  
• Self-reported regular blood glucose testing (more than 

10/week for at least 2 months before study entry),  
• Considered by the investigator to be technically capable 

of using isCGM 

• Any other insulin regimen to the specified inclusions 
• Total daily dose of insulin C1.75 units/kg on study entry; 

had severe hypoglycemia (requiring third-party 
assistance) 

• Diabetic ketoacidosis, or hyperosmolar-hyperglycemic 
state in the preceding 6 months 

• Known allergy to medical-grade adhesives 
• Used continuous glucose monitoring within the 
• previous 4 months 
• Were pregnant or planning pregnancy, were receiving 

steroid therapy for any condition, or were considered by 
the investigator to be unsuitable to participate 

Lever, 2024109 
2GO-CGM 

• T2D as per American Diabetes Association classification 
• HbA1c > 8.0% or 64 mmol/mol 
• Minimum daily insulin use of ≥ 0.2 units of insulin/kg/day 

for > 3 months 
• Aged 16 years and older 
• Be willing and able to conform to the study protocol 
• Have access to a smartphone or computer with internet 

connection 

• History of T1D 
• History of other types of diabetes such as diabetes 

secondary to pancreatitis 
• Hospital admission for hyperglycemia in past 6 months 
• Use of systemic corticosteroids > 14 days, or repeated 

pharmacologic systemic courses of corticosteroids 
• Recurrent or chronic systemic infections that, in the view 

of the investigator, would significantly affect glycemia 
• Major cardiovascular event or major surgery in past 3 

months 
• Active malignancy requiring ongoing treatment 
• Previous or planned bariatric surgery 
• Pregnancy, or plan to become pregnant while 

participating in study 
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Author, Year 
Study Name Inclusion Criteria Exclusion Criteria 

• Any other reason that investigator feels may not be in 
best interest of patient to participate 

Lind, 2024110 
Steno2tech 

• ≥ 18 years of age 
• Clinically diagnosed T2D more than 1 year ago 
• Treatment with insulin injections at least once daily for 

more than 1 year 
• HbA1c ≥ 7.5% (58 mmol/mol) 
• Attending the outpatient clinic for more than 1 year 

• Comorbidity that did not allow lowering of HbA1c to 
7.0% (53 mmol/mol) 

• Conditions with nonglycemic factors altering HbA1c 
levels 

• Previous experience with the use of CGM 

Martens, 2021113 
MOBILE 

• Age ≥ 30 years old  
• T2D  
• Comprehends written and spoken English  
• Using 1 to 2 injections of basal or intermediate acting 

insulin daily for ≥ 6 months before screening  
• HbA1c between 7.8% to 11.5% inclusive at enrollment 
• Patient is able and willing to wear a CGM device 
• No use of a personal rtCGM within 3 months of study 

entry 
• SMBG on average ≥ 3 times per week during the month 

before screening  
• Stable medication regimen during the 3 months before 

screening  
• Has a smart phone compatible with CGM and BGM 

systems  
• Diabetes managed by a primary care physician or nurse 

practitioner/physician assistant 

• Regular use of short acting insulin in the 3 months before 
entry visit or planning to initiate prandial insulin or short 
acting insulin  

• Pregnancy or planning to become pregnant during the 
study  

• Weight reduction medications, programs, or surgery 
• Concomitant disease or condition that may compromise 

patient safety (e.g., severe mental illness)  
• Known or significant allergy to medical-grade adhesives 
• Renal disease 
• Anticipated use of glucocorticoids that could affect 

glycemic control 
• Acute conditions that could impact the stability of a 

HbA1c measurement (e.g., GI blood loss)  
• Diabetes management by a study PI or subinvestigator 
• Diabetes management in the previous 6 months by a 

diabetes specialist  
• Concurrent participation in another clinical trial 

Tildesley, 2013122 • Recent HbA1c level greater than 7.0% 
• Internet access and previous training in SMBG 
• T2D 

NR 

Adults With T2D on Oral Hypoglycemic Medications, but Not Insulin 

Aronson, 202395  
IMMEDIATE 

• Adults with T2D for 6 months or longer 
• HbA1c of 7.5% or higher (≥ 58 mmol/mol) 
• Using at least 1 noninsulin antihyperglycemic therapy 
• No prior use of a rtCGM/isCGM device 

• Previous insulin use (> 3 months) 
• Advanced diabetes complications  
• Severe hypoglycemia within the previous 6 months 
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Author, Year 
Study Name Inclusion Criteria Exclusion Criteria 
Moon, 2022114 • Male and female patients aged between 30 and 65 years  

• Type 2 diabetes 
• Taking 3 types of oral hypoglycemic agents for at least 12 

weeks 
• HbA1c of 7.5 to 10.0% 
• Willing to use the rtCGM system 
• Signed letter of consent 

• T1D 
• GDM patients; undergone continuous or intermittent 

insulin treatments for more than 7 days within 12 weeks 
from the selection test date 

• Corticosteroid treatment for more than 7 consecutive 
days within 1 month before the selection test date 

• History of hyperplastic diabetic retinosis 
• Serious infection, scheduled for surgery, history of recent 

surgery, or severe injury 
• History of malignant tumor in the preceding 5 years 
• Medical reports and past treatment reports show history 

of drug abuse or alcoholism within 12 weeks from the 
questionnaire completion 

• Pregnant or breastfeeding 
• Participating in clinical research other than the current 

clinical research or who have taken other clinical test 
drugs within the preceding 4 weeks 

• Unfit to take part in clinical research as determined by the 
researcher 

Price, 2021117 
COMMITTED 

• Aged ≥ 30 years 
• Diagnosis of T2D 
• Treated with 2 or more noninsulin OHMs 
• HbA1c ≥ 7.8% and ≤ 10.5% by local laboratory or point of 

care 
• Stable body weight over the past 3 months 
• English speaking 
• Owner of a compatible smart device for CGM data 

display (receivers were not used) 

• Use of insulin 
• Previous CGM use (past professional CGM use was 

acceptable) 
• Pregnancy 
• eGFR <30 mL/min/1.73 m2. 

Rama Chandran, 
2024118  
GLiMPSE 

• Adults (age ≥ 21 years to ≤ 75 years) with suboptimally 
controlled T2D (HbA1c ≥ 7.5% to ≤ 10% on 2 consecutive 
readings over the preceding 9 months) 

• On OHMs, including metformin, sulphonylureas, alpha-
glucosidase inhibitors, incretin therapy (DPP4 inhibitors 
or GLP-1 agonist), SGLT2 inhibitors with or without basal 
insulin 

• Doing at least 3 SMBG readings per week (self-reported) 

• Pregnant women 
• Children 
• Using prandial insulin 
• Current steroid or cancer therapy, 
• Haemolytic anaemia or haemoglobinopathies,  
• Previous bariatric surgery 
• Use of > 3 isCGM 
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Author, Year 
Study Name Inclusion Criteria Exclusion Criteria 
Taylor, 2019120 • Adults who were overweight or obese (BMI 26 to 45 

kg/m2, aged 20 to 75 years) with T2D 
• HbA1c 5.9 to 6.9% 

• T1D 
• Proteinuria, abnormal liver, impaired renal function, any 

abnormal or significant clinical history including current 
malignancy, liver, respiratory, gastrointestinal, 
cardiovascular disease or pregnancy/lactation, eating 
disorder or clinical depression; any significant 
endocrinopathy  

• Have taken/or taking glucocorticoids (oral/inhaled or 
topical) within past 3 months, psychotropics other than a 
stable dose of a selective serotonin reuptake inhibitor 

• Illicit drugs, medications that affect gastrointestinal 
motility or hunger, or past history of gastrointestinal 
surgery which may affect study outcomes 

Wada, 2020124 • T2D 
• HbA1c ≥ 7.5% (59 mmol/mol) and < 8.5% (69 mmol/mol)  
• Aged ≥ 20 years and < 70 years 

• Treated with insulin 
• Had been using SMBG or isCGM 
• On dialysis 
• Severe renal failure (estimated glomerular filtration rate < 

30 mL/min/1.73 m2 
• Preproliferative diabetic retinopathy or proliferative 

diabetic retinopathy 
• Could not properly operate the devices 
• Judged by their physician to be unsuitable for 

participation in the study 
Adults With T2D on Mixed Nonintensive Hypoglycemic Regimens 

Ajjan, 202393  
LIBERATES 

• Adult patients aged ≥ 18 years, with preadmission 
diagnosis of T2D receiving treatment with a 
sulphonylurea and/or insulin (in addition to or without 
other hypoglycemic agents) 

• MI was defined as symptoms of cardiac ischemia 
associated with a typical rise in troponin levels using the 
99th percentile threshold (individuals with ST-elevation 
MI and non–ST-elevation MI were eligible) 

• Active malignancy, other than localized squamous cell or 
basal cell skin carcinoma 

• Known pregnancy 
• Renal dialysis 
• Inability to follow study instructions or considered 

unsuitable for trial participation  
• Patients with a permanent pacemaker were initially 

excluded but were subsequently allowed to participate 
after an ethics amendment (April 2019) 

Bergenstal, 202297 • Uncontrolled T2D (i.e., HbA1c ≥ 7.0%) 
• Aged 18 to 75 years 

• Treated with TZD or a maltose metabolizing agent 
• Taken steroids in the past 30 days 
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Author, Year 
Study Name Inclusion Criteria Exclusion Criteria 

• Treated with 1 of the following 3 common therapies:  
 Sulfonylurea (SU) ± metformin (SU group), 
 Incretin (DPP4 inhibitor or GLP-1 agonist)  

± metformin (incretin group) 
 Insulin ± metformin (insulin group) 

• Physically, cognitively, or psychologically unable to 
participate 

• Pregnant or planned to be 
• Inherited galactosemia 
• Not English-fluent 

O'Connor, 2024115  
GOOD-ER 

• Adults aged ≥ 18 years  
• Diagnosed with either T1D or T2D  
• Presented to the ED for a diabetes-related complaint 

such as hyper- or hypoglycemia 
• Suitable for follow up in the medical center’s diabetes 

subspecialty clinic 
• Fluent in either English or Spanish 

• Altered mental status 
• Incarceration 
• Preexisting CGM use 
• Hospital admission 
• Discharge to a rehab facility 
• Pregnant patients 
• Those with an upcoming computed tomography or 

magnetic resonance imaging scan 
Vigersky, 2012123 • Military health care beneficiaries 

• Aged ≥ 18 years 
• Had T2D for at least 3 months 
• Initial A1c ≥ 7% but ≤ 12% 
• Eligible participants were treated with diet and/or 

exercise alone or other glucose lowering therapies except 
prandial insulin, were able to independently measure and 
read fingerstick blood glucose levels 

• Willing to perform SMBG 4 times daily  
• Attended an American Diabetes Association (ADA)-

recognized diabetes self-management education program 

• Pregnant, lactating, or attempting pregnancy 
• On glucocorticoids, amphetamines, anabolic, or weight 

reducing medications 

Yoo, 2008125 • Aged 20 to 80 years 
• T2D with use of OHM or insulin for at least 1 year 
• HbA1c between 8.0% and 10% 
• Stable insulin or OHM regimen for the previous 2 months 
• Stable dose of antihypertensive or lipid-lowering drugs 

for at least 4 weeks 

• Severe diabetic complications (e.g., diabetic foot or severe 
diabetic retinopathy) 

• Corticosteroid use in the previous 3 months 
• Liver disease 
• Renal insufficiency  
• Other medical problems that affected study results or 

trial participation 
Pregnant People With GDM Not on Insulin Therapy 
Alfadhli, 201694 • Diagnosed with GDM in the current pregnancy 

• Singleton pregnancy 
• Planned to give birth at the study hospital 

• Preexisting diabetes 
• Multiple pregnancies 
• Chronic diseases 
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Author, Year 
Study Name Inclusion Criteria Exclusion Criteria 

• Taking drugs that might affect pregnancy outcome 

Kestila, 2007106 • Women in high-risk group according to the evaluation 
system used in Finland:  

 BMI above 25 kg/m2 
 Aged > 40 years 
 Previous child more than 4500 g 
 Glucosuria during pregnancy 
 Weight gain during pregnancy > 20 kg 
 Previous gestational diabetes or suspected fetal 

macrosomia in the current pregnancy 
• At least 2 abnormal high plasma glucose values out of 3 

measurements in 75 g OGTT  
• Singleton pregnancies 

NR 

Lane, 2019107 • Maternal age of 18 to 45 years 
• Singleton gestation 
• Gestational age ≥ 24 weeks and < 32 weeks at enrollment 

• Maternal age < 18 or > 45 years 
• Multifetal gestations 
• < 24 or ≥ 32 weeks gestational age at enrollment 
• Known fetal structural or chromosomal anomalies 
• Chronic use of medications associated with 

hyperglycemia (hydroxyprogesterone caproate, antiviral 
HIV medications, oral steroids, asthma inhalers) 

• Planned preterm delivery 
Majewska, 
2023112  
FLAMINGO 

• Aged > 18 years 
• Singleton pregnancy 
• Diagnosed with GDM between 24 and 28 weeks of 

gestation (fasting plasma glucose 92–125 mg/dl, 1-h 
glucose ≥ 180 mg/dl, or 2-h glucose 153–199 mg/dl) 

• Multiple pregnancy 
• Fetal malformations 
• Pregestational diabetes 
• Chronic or pregnancy-induced hypertension 
• Chronic renal or hepatic disease diagnosed before study 

entry 
• In vitro fertilization 
• Premature rupture of membranes 
• Placenta previa 
• Smoking in pregnancy 
• Intake of medications including ethyldopa, tetracyclin, 

acetylosalicylic acid, acetaminofen, ibuprofen, L-dopa, 
tolazamide or tolbutamide 
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Abbreviations. BGM: blood glucose monitor(ing); BMI: body mass index; CGM: continuous glucose monitor(ing); CI: confidence interval; CSII: continuous 
subcutaneous insulin infusion; dl: deciliter; DPP4: dipeptidyl peptidase-4; ED: emergency department; eGFR: estimated glomerular filtration rate; FGM: flash 
glucose monitor(ing); GA: gestational age; GDM: gestational diabetes; GI: gastrointestinal; GLP-1: glucagon-like peptide-1; HIV: human immunodeficiency 
virus; isCGM: intermittently scanned continuous glucose monitor; kg: kilogram; MD: mean difference; MDI: multiple daily injections; mg: milligram; mL: 
milliliter; MI: myocardial infarction; min: minute(s); mo: month(s); mmol: millimoles; mol: mole; NR: not reported; OGTT: oral glucose tolerance test ; OHA: 
oral hypoglycemic agent; OHM: oral hypoglycemic medication; PI: principal investigator; rtCGM: real-time continuous glucose monitor; RCT: randomized 
controlled trial; SD: standard deviation; SGLT-2: sodium-glucose cotransporter 2; SMBG: self-monitoring of blood glucose; T1D: type 1 diabetes; T2D: type 
2 diabetes; TZD: thiazolidinedione; US: United States; w: week(s). 
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Table B3. Full Baseline Characteristics 

Author, Year 
Study Name Mean Age, years 

MeanT2D 
duration, years 

Mean SMBG, 
number of tests 
per day Mean HbA1c, % % Female % Non-White 

Adults With T2D on Nonintensive Insulin Regimens 
Ajjan, 201692 CGM: 57.8 

Control: 55.5 

CGM: 13.9  

Control: 15.8  

CGM: 3.0 

Control: 2.0 

CGM: 9.2 

Control: 9.2 

CGM: 36.7 

Control: 26.7 

NR 

Beck, 201751 
DIAMOND 

CGM: 60 

Control: 60 

CGM: 17 

Control: 18 

CGM: 3.3 

Control: 3.2  

CGM: 8.5 

Control: 8.5 

CGM: 62 

Control: 51 

CGM: 46 

Control: 27 

Haak, 2017103 
REPLACE 

CGM: 59.0 

Control: 59.5 

CGM: 17 

Control: 18 

CGM: 3.6 

Control: 3.9 

CGM: 8.7 

Control: 8.9 

CGM: 37 

Control: 25 

CGM: 5 

Control: 7 

Lever, 2024109 
2GO-CGM 

Median 

CGM: 51 

Control: 56 

Median 

CGM: 13.0 

Control: 13.0 

NR Median 

CGM: 9.2 

Control: 9.7 

CGM: 61 

Control: 53 

CGM: 54.5 

Control: 68 

Lind, 2024110 
Steno2tech 

CGM: 61.1 

Control: 61.3 

CGM: 18.8 

Control: 17.4 

CGM: 1.6 

Control: 1.6 

CGM: 8.2 

Control: 8.4 

CGM: 37.5 

Control: 38.9 

CGM: 10 

Control: 8 

Martens, 2021113 
MOBILE 

CGM: 56 

Control: 59 

CGM: 14 

Control: 15 

Median 
CGM: 1 
Control: 2 

CGM: 9.1 

Control: 9.0 

CGM: 53 

Control: 46 

CGM: 57 

Control: 44 

Tildesley, 2013122 CGM: 58 

Control: 59.5 

CGM: 17.4 

Control: 17.0 

NR CGM: 8.80 

Control: 8.79 

CGM: 36 

Control: 36 

NR 

Adults With T2D on Oral Hypoglycemic Medications, but Not Insulin 

Aronson, 202395  
IMMEDIATE 

CGM: 59.2 

Control: 57.6 

CGM: 9.2 

Control: 10.9 

NR CGM: 8.5 

Control: 8.7 

CGM: 36.2 

Control: 36.2 

NR 

Moon, 2022114 CGM-1: 55.6  

CGM-2: 53.9 

Control: 50.7 

CGM-1:  10.4 

CGM-2:  13.1 

Control: 10.0 

CGM-1: 1.9  

CGM-2: 1.7  

Control:  1.3 

CGM-1: 8.3  

CGM-2:  8.2  

Control:  8.1 

CGM-1: 38.9 

CGM-2: 53.3 

Control: 46.7 

CGM-1: 100 

CGM-2: 100 

Control: 100 

Price, 2021117 
COMMITTED 

CGM: 58.9 

Control: 60.9 

CGM: 13.9 

Control: 12.3 

NR CGM: 8.4 

Control: 8.5 

CGM: 41.3 

Control: 58.3 

CGM: 32.6 

Control: 12.5 

Rama Chandran, 
2024118  

CGM: 54.9 

Control: 55.1 

CGM: 11.3 

Control: 10.6 

NR CGM: 8.0 

Control: 8.1 

CGM: 48.9 

Control: 34.9 

CGM: 100 

Control: 100 
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Author, Year 
Study Name Mean Age, years 

MeanT2D 
duration, years 

Mean SMBG, 
number of tests 
per day Mean HbA1c, % % Female % Non-White 

GLiMPSE 

Taylor, 2019120 CGM: 60.2 

Control: 60.9 

CGM: 10.5  

Control: 11.0 

NR CGM: 6.6  

Control: 7.1 

Full cohort: 50 NR 

Wada, 2020124 CGM: 58.1  

Control: 58.7  

NR NR CGM: 7.8 

Control: 7.8 

CGM: 31 

Control: 33 

NR 

Adults With T2D on Mixed Nonintensive Hypoglycemic Regimens 

Ajjan, 202393  
LIBERATES 

CGM: 62 
Control: 63 

CGM: 14.5 
Control: 11.0 

CGM: NR 
Control: NR 

CGM: 9.0 
Control: 8.8 

CGM: 26.1 
Control: 27.8 

CGM: 5.8 
Control: 13.9 

Bergenstal, 202297 CGM: 59.3  
Control: 58.8  

NR NR CGM: 8.2 
Control: 7.9 

CGM: 49 
Control: 58 

NR 

O'Connor, 2024115 
GOOD-ER 

CGM: 56 
Control: 60 

NR NR CGM: 11.5 
Control: 10.6 

CGM: 44 
Control: 36 

CGM: 44 
Control: 36 

Vigersky, 2012123 CGM: 55.5  
Control: 60.0  

All participants 
had T2D for at 
least 3 monthsa 

CGM: 2.9 
Control: 2.4 

CGM: 8.4 
Control: 8.2 

CGM: 34 
Control: 56 

NR 

Yoo, 2008125 CGM: 54.6 
Control: 57.5 

CGM: 11.7 
Control:  13.3 

NR CGM: 9.1 
Control: 8.7 

CGM: 65.5 
Control: 50 

CGM: 100 
Control: 100 

Pregnant People With GDM Not on Insulin Therapy 
Alfadhli, 201694 CGM: 32.93 

Control: 34.15 

History of GDM 

CGM: 14 (25.0) 

Control: 14 (23.3) 

2-hr OGTT, 
mmol/L: 

CGM: 9.2 

Control: 8.7 

CGM: 5.6 

Control: 5.9 

CGM: 100 

Control: 100 

NR 

Kestila, 2007106 CGM: 32.6 

Control: 32.2 

NA 2-hr OGTT, 
mmol/L: 

CGM: 8.1  

Control: 7.8 

CGM: 5.4 

Control: 5.3 

CGM: 100 

Control: 100 

NR  

Lane, 2019107 CGM: 29.9 

Control: 30.8 

History of GDM 

CGM: 4 (36.4) 

Control: 4 (33.3) 

NR CGM: 5.3 

Control: 5.3 

CGM: 100 

Control: 100 

CGM: 36.4 

Control: 50.0 
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Author, Year 
Study Name Mean Age, years 

MeanT2D 
duration, years 

Mean SMBG, 
number of tests 
per day Mean HbA1c, % % Female % Non-White 

Majewska, 2023112  
FLAMINGO 

Median 
CGM: 33 
Control: 32 

NA 2-hr OGTT, 
mg/dL: 

CGM: 143 

Control: 138.5 

Median 
CGM: 4.9 
Control: 4.9 

CGM: 100 

Control: 100 

NR 

Notes. a As per the study protocol. 
Abbreviations. CGM: continuous glucose monitor(ing); GDM: gestational diabetes; NA: not applicable; NR: not reported; OGTT: oral glucose tolerance test; 
RCT: randomized controlled trial; SMBG: self-monitoring of blood glucose; T2D: type 2 diabetes. 

Table B4. RCT Study Group Protocols 

Author, Year 
Study Name 

Group 
Name 

Group 
Size 

Daily SMBG 
Testing 
Protocol Study Group Protocol  Protocol for All Study Participants  

Adults With T2D on Nonintensive Insulin Regimens 
Ajjan, 201692 rtCGM 30 NR • Participants in the CGM group wore an 

unblinded device (Abbott FreeStyle 
Navigator) with high, low, and projected 
alarms switched off to avoid 
interference.  

• All participants wore a blinded CGM 
device (Abbott FreeStyle Navigator) for 
15 days at baseline.  

• All participants were allowed to make 
changes to their insulin doses using 
their existing diabetes doses.  

• Study-related adjustments to insulin 
doses were made on days 30 and 45 
only in the presence of the health care 
practitioner and could include re-
education on carbohydrate counting 
and assessing the effects of exercise.  

SMBG 15 NR • Participants in the control group 
managed blood glucose with a standard 
SMBG device (Abbott FreeStyle 
Freedom Lite).  

• Participants wore a blinded CGM device 
(Abbott FreeStyle Navigator) the final 15 
days of the study review, during which a 
health care practitioner reviewed data 
and made recommendations.  

Beck, 201751 
DIAMOND 

rtCGM 79 As needed • Participants in the CGM group wore a 
Dexcom G4 Platinum CGM System with 
an enhanced algorithm.  

• All participants used a blinded CGM 
device (Dexcom G4 Platinum CGM 
System) 2 weeks before randomization.  



WA – Health Technology Assessment January 9, 2024 
 

Continuous Glucose Monitors: Draft Evidence Report 120 

Author, Year 
Study Name 

Group 
Name 

Group 
Size 

Daily SMBG 
Testing 
Protocol Study Group Protocol  Protocol for All Study Participants  

• CGM was used as an adjunct to blood 
glucose monitoring (Countour Next USB 
meter) according to US FDA labeling.  

• Participants received general guidelines 
as well as individual recommendations 
from their clinicians on incorporating 
CGM trends into diabetes management.  

• All participants were given a Countour 
Next USB meter (Ascensia Diabetes 
Care) and test strips.  

• Specific insulin adjustments were made 
at the discretion of clinicians. 

 

SMBG 79 At least 4 • Participants in the control group were 
instructed to self-monitor their blood 
glucose (Countour Next USB meter).  

• Participants in the control group had 
additional visits 1 week before the 12- 
and 24- week visits to initiate blinded 
CGM use (Dexcom G4 Platinum CGM 
System) for 1 week. 

Haak, 2017103 
REPLACE 

isCGM 149 As needed • Participants in the CGM group wore an 
unblinded device (Abbott FreeStyle 
Libre) for 6 months to use for self-
management including insulin dose 
decisions according to product labeling.  

• No training was given to interpret sensor 
data.  

• Participants were able to complete an 
additional 6-month, open access study 
phase.  

• All participants wore a blinded CGM 
device (Abbott FreeStyle Libre) for 14 
days at baseline and were asked to 
scan their sensor every 8 hours. 

 

SMBG 75 NR • Participants in the control group self-
managed glucose levels using a standard 
blood glucose device (Abbott Diabetes 
Care) and a glucose diary.  

• Participants wore the blinded CGM again 
(Abbott FreeStyle Libre) for the final 2 
weeks of the study. 

Lever, 2024109 
2GO-CGM 

rtCGM 33 None • Participants in the CGM group received 
training on the Dexcom G6 rtCGM 
system. 

• All participants wore a blinded CGM 
device (Dexcom G6 rtCGM system) for 
2 weeks at baseline.  
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Author, Year 
Study Name 

Group 
Name 

Group 
Size 

Daily SMBG 
Testing 
Protocol Study Group Protocol  Protocol for All Study Participants  

• Dexcom G6 rtCGM system app was 
installed on a compatible smartphone or 
participants were given a receiver 
device. 

• Participants used the Dexcom Clarity 
(glucose depository software) to review 
data.  

• Following the 12-week RCT phase, 
participants could be followed for a total 
of 78 weeks. 

• All participants had cardiovascular risk 
and noninsulin glucose-lowering 
medications maximized by prescribing 
diabetes nurse specialists supervised 
by an endocrinologist at baseline or 
during the run-in period.  

• Prescribing diabetes nurse advised all 
participants on their insulin 
dosing/regimen at baseline, week 2, 
and week 8.  

• All participants were encouraged to 
self-titrate their insulin between study 
contacts using the same algorithm as 
the prescribing diabetes nurse.  

• Noninsulin medications were not 
adjusted unless required for safety.  

 
 
 

SMBG 34 4 to 7 times • Participants in the control group were 
issued a CareSens Premier glucometer 
with Bluetooth capacity and used 
SmartLog software to view and export 
their glucose results to the prescribing 
diabetes nurse.  

• Participants received training on the 
CareSens and SmartLog software. 

• During weeks 10-12, participants wore 
the CGM device (Dexcom G6 rtCGM 
system) for 14 days.  

• Following the 12-week RCT phase, 
participants in the control group could 
crossover to the CGM group (Dexcom 
G6 rtCGM system) for an additional 12 
weeks and, subsequently, followed for 
an additional 12 months.  

Lind, 2024110 
Steno2tech 

rtCGM 40 NR • Participants in the CGM group used the 
CGM device (Dexcom G6 CGM System) 
for the duration of the study. 

• All participants wore a blinded CGM 
(Dexcom G6 CGM System) for 10 days 
at baseline, after 6 months, and after 
12 months.  

• All participants received the same 3-
hour diabetes self-management course 
at baseline, including a unique glucose 
monitoring education component 

SMBG 36 As needed • Participants in the control group used 
their own blood glucose monitor 
throughout the study.  
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Author, Year 
Study Name 

Group 
Name 

Group 
Size 

Daily SMBG 
Testing 
Protocol Study Group Protocol  Protocol for All Study Participants  

• Participants measured their blood 
glucose as agreed with their usual health 
care provider. 

depending on their randomization 
group.  

• All participants were followed for 12 
months with standard clinical visits 
with their usual health care providers. 

• Treatment adjustments were made by 
participants and their health care 
providers during the study, following 
current treatment guidelines. 

Martens, 
2021113 
MOBILE 

rtCGM 116 As needed • Participants in the CGM group were 
given a Dexcom G6 CGM System which 
they were instructed to use 
continuously.   

• All participants wore a blinded CGM 
(Dexcom G6 CGM System) for up to 10 
days before randomization.  

• All participants were given a 
Bluetooth-enabled BGM (OneTouch 
Verio Flex; LifeScan) and test strips.  

• All participants received general 
diabetes education.  

• Diabetes therapy changes were made 
by the participants’ clinician unless 
deemed imperative for safety by the 
study investigator.  

SMBG 59 1 to 3 times  • Participants in the control group were 
asked to perform BGM testing fasting 
and postprandial.  

• Participants had a blinded CGM sensor 
(Dexcom G6 CGM System) placed at the 
3-month visit and before the 8-month 
visit.  

Tildesley, 
2013122 

rtCGM 25 3 times • Participants in the CGM group were 
trained to use the Guardian REAL-Time 
CGM System. 

• Participants were asked to save reports 
from the CGM to send to their 
endocrinologist every 2 weeks.  

• All participants were given a blood 
glucose meter (Abbott Freestyle) and 
test strips. 

• All participants were required to 
perform a laboratory blood test 
combined with a visit to their 
endocrinologist at 3- and 6-month 
intervals. 

• All participants received 
comprehensive diabetes education.  

• All participants were given standard 
office-based care when visiting their 
endocrinologist.  

SMBG 25 3 times • Participants in the control group were 
trained to upload their glucose readings 
every 2 weeks to a secure, commercially 
available website where they could view 
summaries and contact their 
endocrinologist who could review the 
readings to send feedback.   
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Author, Year 
Study Name 

Group 
Name 

Group 
Size 

Daily SMBG 
Testing 
Protocol Study Group Protocol  Protocol for All Study Participants  

• Endocrinologist recommendations to all 
participants could include changes in 
therapy, suggestions on testing 
frequency, lifestyle modifications, 
and/or encouragement to continue 
with no changes.  

Adults With T2D on Oral Hypoglycemic Medications, but Not Insulin 

Aronson, 202395  
IMMEDIATE 

isCGM 58 At least 4 
times 

• Participants wore the CGM device 
(Abott FreeStyle Libre) and received 
diabetes education.  

• All participants received the same visit 
schedule and educational materials.  

• All participants were instructed to self-
monitor their blood glucose, supported 
by both scheduled learning exercises 
and unscheduled reminders focusing 
on glucose self-monitoring. 

• All participants wore a blinded CGM 
device (Abbott FreeStyle Libre Pro) for 
14 days at baseline and again at week 
14. 

Attention 
control 

58 At least 4 
times 

• Participants received diabetes education.  

Moon, 2022114 rtCGM-1 18 Freely (no 
frequency 
guide) 

• Participants wore a CGM device 
(Guardian Connect system with a 
Guardian 3 sensor) for 1 week, 
immediately after randomization.  

• All participants wore a blinded CGM 
device (iPro2 with Enlite sensor) for 6 
days at baseline and for up to 6 days, 1 
week before the study ended.  

• All participants received a single 
session of education on lifestyle 
modification. 

• All participants received Bluetooth 
glucometers (Caresens N Premier,  
i-SENS, Korea). 

• All participants were instructed to use 
the Switch mobile application (Huray 
positive, Korea) to monitor SMBG. 

• After randomization, none of the 
participants received additional 
education beyond device use and were 

rtCGM-2 15 Freely (no 
frequency 
guide) 

• Participants wore a CGM device 
(Guardian Connect system with a 
Guardian 3 sensor) for 1 week, 
immediately after randomization. 

• Participants wore a CGM device for an 
additional week at 12 weeks. 

SMBG 15 Freely (no 
frequency 
guide) 

• Participants in the control group were 
allowed to perform self-monitoring of 
blood glucose. 
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Author, Year 
Study Name 

Group 
Name 

Group 
Size 

Daily SMBG 
Testing 
Protocol Study Group Protocol  Protocol for All Study Participants  

instructed to control glucose on their 
own. 

• Oral antidiabetic drugs were changed 
during study periods.  

Price, 2021117 
COMMITTED 

rtCGM 46 NR • Participants in the CGM group used 
unblinded CGM (Dexcom G6 CGM) for 
10 days each at weeks 0, 4, and 8. 

• Participants received learning modules at 
each CGM wear period to facilitate 
experiential learning.  

• All participants wore a blinded CGM 
device (Dexcom G6 CGM) for 10 days 
at baseline. 

• Medication changes were not allowed 
unless required for safety.  

• A study-site clinician reviewed data 
with all participants at weeks 2, 6, and 
10 to conduct structured discussions 
about what participants were learning 
from their glucose monitoring, what 
changes were made in response to the 
data, and what the study clinician 
observed. 

• After week 12, participants were 
followed through usual care by their 
clinician (medication changes were 
allowed) and returned for a follow-up 
visit at month 9.  

SMBG 24 NR • Participants in the control group 
conducted daily SMBG. 

• Participants wore a blinded (Dexcom G6 
CGM) again at week 8.  

Rama Chandran, 
2024118  
GLiMPSE 

isCGM 90 As needed • Participants in the CGM group received 
device-specific education.  

• Participants wore the Abbott Freestyle 
Libre continuously for the first 6 weeks 
followed by intermittent use of 1 sensor 
every 4 weeks (each sensor lasting 2 
weeks). 

• Participants had a physician visit at week 
38, but there were no further 
educational touchpoints or specific 
instructions on glucose monitoring. 

• All participants wore a blinded CGM 
(FreeStyle Libre Pro) and were asked to 
test capillary blood glucose readings at 
least once daily for 2 weeks at baseline. 

• All participants wore a blinded CGM at 
weeks 24 to 26.  

• All participants received baseline 
diabetes education. 

• All participants were taught how to 
interpret their glucose profiles at 2 
weeks and given guidance on how to 
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Author, Year 
Study Name 

Group 
Name 

Group 
Size 

Daily SMBG 
Testing 
Protocol Study Group Protocol  Protocol for All Study Participants  

SMBG 86 At least twice, 
preferably 4 
times 

• Participants in the control group 
received the Abbott Optium Neo glucose 
meter. 

adjust the macronutrient composition 
or meal portions to achieve glucose 
targets. 

• In total, both groups received 6 
education sessions from diabetes nurse 
educators and dietitians at weeks 0, 2, 
8, and 16 and had physician consults at 
weeks 0, 8, 16, 24, 38, 52. 

• Medication titration at weeks 8 or 16 
were left to the discretion of the 
physician.  

Taylor, 2019120 rtCGM 10 Before and 
after each 
meal, and at 
bedtime 

• Participants wore a CGM (Medtronic 
Guardian Connect device with the 
Harmony glucose sensor). 

• Participants received an iPod device that 
was Bluetooth-connected to the CGM 
(Medtronic Guardian Connect device 
with the Harmony glucose sensor) to 
provide real-time blood glucose level 
displays throughout the 12-week 
intervention period. 

• All participants received an exercise 
and diet plan at week 0 and additional 
education materials on diet at week 3.  

• All participants were instructed to 
perform usual SMBG readings. 

• All participants were given AccuChek 
glucometers and testing strips. 

• At commencement of the study, 
participants were trained on the 
glucose sensor (Medtronic Guardian 
Connect device with the Harmony 
glucose sensor). 

• Participants visited the clinic every 3 
weeks for the research nurse to 
download sensor glucose data, check 
on glucose sensor insertion and 
initiation technique, review morning 
fasting glucose logs, and to replenish 
devices supplies. 

• All participants were blinded to the 
CGM (Medtronic Guardian Connect 
device with the Harmony glucose 
sensor) a week before commencement 
of the lifestyle intervention.  

Blinded 
CGM 

10 Before and 
after each 
meal, and at 
bedtime 

• Participants in the control group wore a 
blinded CGM (Medtronic Guardian 
Connect device with the Harmony 
glucose sensor). 
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Author, Year 
Study Name 

Group 
Name 

Group 
Size 

Daily SMBG 
Testing 
Protocol Study Group Protocol  Protocol for All Study Participants  

• At baseline and throughout the study, 
blood sugar-lowering medication type, 
dosage and changes were monitored 
and documented. 

Wada, 2020124 isCGM 49 NR • Participants in the CGM group were 
given an CGM device (FreeStyle Libre; 
Abbott Diabetes Care) for 12 weeks. 

• All participants wore a blinded CGM 
(FreeStyle Libre Pro) for > 7 days at 
baseline.  

• All participants were given instructions 
on how to operate each device and 
how to adjust their diet and lifestyle 
based on the blood glucose levels. 

• All participants were followed for 12 
additional weeks for the open-label 
portion of the study. 

SMBG 51 3 times • Participants in the control group were 
given an SMBG device (FreeStyle 
Precision Neo; Abbott Diabetes Care) for 
12 weeks, with enough supplies to test 3 
times a day.  

• Participants in the SMBG groups were 
also given a blinded sensor (Free Style 
Libre Pro) for the final 2 weeks of the 
12-week period. 

Adults With T2D on Mixed Nonintensive Hypoglycemic Regimens 

Ajjan, 202393  
LIBERATES 

isCGM 69 NR • Participants in the CGM group wore the 
Freestyle Libre sensor and received a 
handheld reader to display current 
glucose levels and download data.  

• Participants scanned the sensor with 
their handheld reader at least 3 times a 
day. 

• The treating clinician could alter the 
patient’s glucose-lowering therapy at 
their own discretion and/or according to 
relevant guidelines based on the 
reported data. 

• Participants were instructed to monitor 
the sensor for 90 days and replace it 
every 14 days. 

• All participants had access to capillary 
glucose testing (Freestyle glucose 
meter) and testing strips (Optium 
glucose testing) provided by the study 
and were asked to stop using any other 
glucose meters for the duration of the 
study period. 

SMBG 72 NR • Participants in the control group self-
monitored using capillary glucose testing 
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Author, Year 
Study Name 

Group 
Name 

Group 
Size 

Daily SMBG 
Testing 
Protocol Study Group Protocol  Protocol for All Study Participants  

(Freestyle glucose meter) on a regular 
basis.  

• Participants used their own lancing 
device to draw blood. 

• Site research nurses updated knowledge 
on glucose testing and familiarized 
patients with the new glucose meter.  

• At follow-up visits, data from the glucose 
meter was downloaded and used by the 
attending team to adjust glycemic 
therapy in line with local management 
policies. 

• Participants wore a blinded CGM device 
(Freestyle Libre pro sensor) in the first 
month and on days 76 to 90. 

Bergenstal, 
202297 

rtCGM 59 NR • Participants in the CGM group wore a 
DexCom SevenPlus CGM. 

• Participants received a glucose profile 
report (IDC's Ambulatory Glucose 
Profile) every 4 weeks during each clinic 
visit.  

• Participants using rtCGM had basic 
education on CGM data usage for 
making dietary or medication 
adjustments. 

• A run-in period of 2–4 weeks before 
the baseline visit was used to add 
incretins, titrate metformin, or both as 
tolerated up to 2,000 mg. 

• All participants were taught how to use 
the Aviva BGM study meter for 
calibration measurements 4 times daily 
and a blinded DexCom SevenPlus CGM 
at baseline. 

• All participants wore a blinded CGM 
device for 14 days (DexCom SevenPlus 
CGM) at baseline. 

• All participants could wear a blinded 
CGM for an additional 7 days if 
insufficient data was obtained at 
baseline.  

SMBG 55 4 times • Participants in the control group were 
asked to perform structured BGM with a 
Aviva glucose meter. 

• Data from the control group using the 
blood glucose monitor (Aviva BGM study 
meter) were downloaded at each visit.  

• Participants received a glucose profile to 
support diabetes management. 

• Clinician instructions were given, and 
participants were expected to follow 
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Author, Year 
Study Name 

Group 
Name 

Group 
Size 

Daily SMBG 
Testing 
Protocol Study Group Protocol  Protocol for All Study Participants  

clinical pathways to alter diet, exercise, 
and medications to reach and maintain 
near normal glucose levels.  

• 2 weeks before the 8- and 16- week 
visits, participants wore blinded CGM 
(DexCom SevenPlus CGM). Participants 
could wear a blinded CGM for an 
additional 7 days if insufficient data was 
obtained. 

• CGM data was not seen by the 
participant or clinician in this group. 

O'Connor, 
2024115  
GOOD-ER 

rtCGM 16 NR • All participants wore a CGM (Freestyle 
Libre 2 CGM system) and received a 
reader device.  

• Participants received basic education on 
how to use the device.  

• Each participant in the CGM arm 
received 1 CGM sensor capable of 
lasting 14 days and were told that 
additional CGM would be at the 
discretion of their longitudinal care team. 

• Participants were instructed to follow 
the recommendations of the ED care 
team and use a glucometer if there was 
any doubt as to CGM accuracy.  

• Participants were instructed to use the 
CGM in conjunction with the diabetes 
management plan upon ED discharge.  

• All participants were given 1-page 
educational handouts related to hyper- 
and hypoglycemia  

Usual 
care 

14 NR • Participants in the control group 
received care coordination alone.  

Vigersky, 
2012123 

rtCGM 50 Before meals, 
at bedtime, 
and at the 
time of 
symptoms of 

• Participants wore a CGM device 
(DexCom SEVEN) that was calibrated 
according to manufacturer 
recommendations for 4 cycles (2 
weeks/1 week off) for 3 months. 

• All participants were given the 
AccuChek Aviva glucometer and 
instructions on use. 

• No care management was given by 
study staff.  
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Author, Year 
Study Name 

Group 
Name 

Group 
Size 

Daily SMBG 
Testing 
Protocol Study Group Protocol  Protocol for All Study Participants  
hypo- or 
hyperglycemia 

• Alarms were set to activate at < 70 and > 
180 mg/dL. 

• After the initial 12 weeks, participants 
continued with SPMG for the duration of 
the study.  

• All participants continued usual care 
for T2D and were instructed to contact 
their primary care provider for 
treatment decisions.  

SMBG 50 Before meals, 
at bedtime, 
and at the 
time of 
symptoms of 
hypo- or 
hyperglycemia 

• Participants in the control group used 
the AccuChek Aviva glucometer. 

Yoo, 2008125 rtCGM 29 At least 3 
times (during 
CGM 
application); 
otherwise, at 
participant’s 
convenience 

• Participants in the CGM group 
underwent rtCGM (Guardian RT) 
monitoring once a month for 3 days.  

• Sensor placement was done by certified 
diabetes educator nurses and the alarm 
thresholds were set for hyperglycemia  
(> 300 mg/dL) and hypoglycemia (< 60 
mg/dL). 

• When hyperglycemic alarms sounded, 
participants were instructed to increase 
movement and take in little amounts of 
foods 

• When hypoglycemic alarms sounded, 
participants were instructed to perform 
confirmatory SMBG before acting.  

• Data collected from the CGM informed 
diabetes educator nurse consultation on 
participant lifestyle.  

• Adjustment of oral hypoglycemic 
agents or insulin dosage was not 
permitted in either group, except for 
recurrent episodes of hypoglycemia.  

SMBG 28 At least 4 
times a week 

• Participants in the control group checked 
fasting blood glucose and postprandial 2 
hour blood glucose levels for 3 months 
continuously (Accu-Check Complete 
meter and Comfort Curve glucose strips).  
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Author, Year 
Study Name 

Group 
Name 

Group 
Size 

Daily SMBG 
Testing 
Protocol Study Group Protocol  Protocol for All Study Participants  

• Participants received standard diabetes 
education.  

• Participants received instruction on diet 
and exercise every month based on 
SMBG values. 

Pregnant People With GDM Not on Insulin Therapy 
Alfadhli, 201694 rtCGM 60 4 times  • Participants in the CGM group wore a 

CGM device (Guardian REAL-Time CGM 
System) once for 3-7 days within 2 
weeks of GDM diagnosis (in addition to 
SMBG). 

• Participants were instructed to enter all 
blood glucose values into the CGM for 
calibration and record glucose values, 
time and contents of meals, insulin 
injections, exercise periods, and 
symptomatic hypoglycemic events in a 
logbook.  

• Participants could view glucose values 
and were encouraged to react 
appropriately. 

• Glucose profiles were reviewed by 
researchers who updated glucose 
profiles accordingly.  

• The glucose values from all participants 
were evaluated weekly from SMBG 
using a glucometer (Easy max). 

• Insulin was prescribed to participants if 
glucose levels were persistently above 
the glycemic target based on ADA 
recommendations.  

• All participants were followed until 
delivery; however, the frequency of 
follow up was dependent on blood 
sugar control and week of gestation.  

SMBG 62 4 times • Participants in the control group used 
SMBG alone (Easy max).  

Kestila, 2007106 rtCGM 36 At least 5 
times 

• Participants wore a CGM device (CGMS 
Medtronic MiniMed) after diagnosis of 
GDM.  

• Participants were given instructions on 
how to use the device.  

• At least 4 daily plasma glucose 
calibration values were introduced to the 
device.  

• All participants were instructed to 
measure plasma glucose with either the 
Ascensia Elite meter or Super 
Glucocard II meter. 

• All participants were asked to keep a 
diary on glucose measurement days 
when exercise was also reported.  
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Author, Year 
Study Name 

Group 
Name 

Group 
Size 

Daily SMBG 
Testing 
Protocol Study Group Protocol  Protocol for All Study Participants  

• Participants were advised to not shower 
during the monitoring period.  

• Treatment mode was determined 
based on results within a week after 
monitoring began and could include 
metformin, insulin, or diet.  

SMBG 37 At least 5 
times 

• Participants in the control group 
measured measure plasma glucose 
(Ascensia Elite meter or Super Glucocard 
II meter). 

Lane, 2019107 rtCGM 20 4 times • Participants in the intervention group 
wore a CGM (Medtronic MiniMed 530G 
system) that connected wirelessly to an 
insulin pump and displayed data.  

• All participants received a half-day of 
education led by a certified diabetes 
educator that included a meal plan, 
exercise program, proper nutrition, and 
information on SMBG.  

• All participants were followed by a 
team of maternal-fetal medicine 
specialists and a certified diabetes 
educator. 

• All participants who required insulin 
received subcutaneous injections.  

• All participants were instructed to 
record SMBG values and dietary intake.  

• All participants had the CGM sensor 
replaced at each study visit.  

• All management decisions were based 
on patient-recorded SMBG values.  

Blinded 
CGM 

20 4 times • Participants in the control group wore a 
blinded CGM (Medtronic iPro 2 
professional CGM system with Enlite 
sensor). 

Majewska, 
2023112  
FLAMINGO 

isCGM 50 After 
breakfast, 
lunch, and 
dinner 

• Participants in the CGM group measured 
glucose concentrations using Freestyle 
Libre 1 during the first 4 weeks following 
GDM diagnosis.  

• All participants measured glucose 
concentrations using SMBG after the 
first 4 weeks following GDM diagnosis.  

• All participants were given information 
on glycemic control, diet, and physical 
activity at the first study visit.  

• All participants had physical activity 
monitored through a step counter app 

• Clinical and laboratory results were 
assessed at the 3 follow-up visits. 

• The qualification to insulin therapy was 
decided in case of hyperglycemia 

SMBG 50 After 
breakfast, 
lunch, and 
dinner 

• Participants in the control group 
measured glucose concentrations (iXell; 
Genexo sp) during the first 4 weeks 
following GDM diagnosis. 
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Author, Year 
Study Name 

Group 
Name 

Group 
Size 

Daily SMBG 
Testing 
Protocol Study Group Protocol  Protocol for All Study Participants  

(fasting glycemia ≥90 mg/dl or 1 h-
postprandial glycemia ≥ 140 m g/d).  

• Dietary habits and modifications were 
monitored using an Eating Assessment 
Test.  

Abbreviations. BGM: blood glucose meter; CGM: continuous glucose monitor(ing); dL: deciliter; ED: emergency department; FDA: Food and Drug 
Administration; GDM: gestational diabetes; hr: hour; isCGM: Intermittently-scanned continuous glucose monitor(ing); mg: milligram; NR: not reported; RCT: 
randomized controlled trial; rtCGM: real-time continuous glucose monitor(ing); SMBG: self-monitoring blood glucose; T2D: type 2 diabetes; US: United 
States.  

Table B5. Additional CGM Details 

Author, Year 
Study Name 

CGM Brand 
and Model 

Type 
Modality 

Total CGM 
Use/ 
Study 
Duration 

Run-in 
Period? 

Length of 
Run-in 

Run-in Used 
to Exclude 
Candidates? Run-in Description 

Adults With T2D on Nonintensive Insulin Regimens  
Ajjan, 201692 FreeStyle 

Navigator 
(FSN) 

rtCGM 
Therapeutic 

85/100 days Yes 2 weeks Yes Patients self-managed their BG with 
the FSN meter built into the FSN 
receiver. They wore a FSN transmitter 
to collect continuous glucose data. 
The receiver was in masked mode and 
glucose data were not visible to 
patients. In addition, patients were 
asked to log insulin, food, exercise, 
state of health and hypoglycemic 
episodes while using the FSN. 
 
Only patients who had CGM data for 
50% of the 15-day masked period (or 
at least 1000 individual CGM 
readings) were randomized. 
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Author, Year 
Study Name 

CGM Brand 
and Model 

Type 
Modality 

Total CGM 
Use/ 
Study 
Duration 

Run-in 
Period? 

Length of 
Run-in 

Run-in Used 
to Exclude 
Candidates? Run-in Description 

Beck, 201751 
DIAMOND 

Dexcom G 
series (any 
model) 

rtCGM 
Nontherapeutic 

24/24 
weeks 

Yes 2 weeks Yes For 2 weeks before randomization, 
each participant used a CGM device 
that recorded glucose concentrations 
that were not visible to the participant 
(called a blinded CGM device). 
Eligibility, which was discussed on the 
consent form, required participants to 
wear the blinded CGM device on at 
least 85% of possible days, calibrate it 
at least twice per day, and do blood 
glucose meter testing at least twice 
per day on average. 

Haak, 2017103 
REPLACE 

FreeStyle 
Libre (any 
model) 

isCGM 
Nontherapeutic 

6/6 months Yes 2 weeks Yes All participants wore a system locked 
into masked mode for the 14-day 
baseline period and were asked to 
scan their sensor every 8 hours. 
Sensor glucose measurements were 
blinded while patients continued 
SMBG with a glucose diary. Two 
subjects who failed to have sensor 
data for at least 50% of this period 
withdrew from the study. This is 
before randomization. 

Lever, 2024109 
2GO-CGM 

Dexcom G 
series (any 
model) 

rtCGM 
Therapeutic 

12 weeks Yes 2 weeks No Participants had blinded CGM fitted 
for data collection over a 2-week run-
in phase. 

Lind, 2024110 
Steno2tech 

Dexcom G 
series (any 
model) 

rtCGM 
Therapeutic 

12 months Yes 10 days No All participants wore a blinded 
Dexcom G6 for 10 days 

Martens, 
2021113 
MOBILE 

Dexcom G 
series (any 
model) 

rtCGM 
Therapeutic 

8 months Yes 10 days Yes Each participant used a CGM system 
that recorded glucose concentrations 
not visible to the participant (blinded 
version of the CGM device used by 
the CGM group) for up to 10 days. 
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Author, Year 
Study Name 

CGM Brand 
and Model 

Type 
Modality 

Total CGM 
Use/ 
Study 
Duration 

Run-in 
Period? 

Length of 
Run-in 

Run-in Used 
to Exclude 
Candidates? Run-in Description 

Eligibility required a minimum of 168 
hours of glucose values. 

Tildesley, 
2013122 

Medtronic 
Guardian 
Connect 
system 

rtCGM 
Nontherapeutic 

6 months No NA NA NA 

Adults With T2D on Oral Hypoglycemic Medications, but Not Insulin  

Aronson, 202395  
IMMEDIATE 

FreeStyle 
Libre 

isCGM 
Therapeutic 

16/16 
weeks 

No NA NA NA 

Moon, 2022114 Medtronic 
MiniMed 
system 

rtCGM 
Nontherapeutic 

rtCGM-1: 
1/12 wk  
rtCGM-2: 
2/12 wk 

Yes <1 week 
(6 days) 

No An iPro2 with Enlite sensor 
(Medtronic MiniMed, USA), a blinded 
CGM (retrospective CGM), was 
applied to the subjects for up to 6 
days with lifestyle coaching  

Price, 2021117 
COMMITTED 

Dexcom G 
series 

rtCGM 
Therapeutic 

4 weeks (i.e., 
3, 10-day 
periods over 
3 months) 

Yes 10 days No All participants completed quality-of-
life questionnaires and wore Dexcom 
G6 CGM (Dexcom Inc, San Diego, CA) 
in a blinded, study mode for one 10-
day wear session to collect baseline 
CGM data. 

Rama Chandran, 
2024118  
GLiMPSE 

FreeStyle 
Libre 

isCGM 
Nontherapeutic 

7/24 weeks Yes 2 weeks Yes Prerandomized use of isCGM and self-
monitoring of capillary blood glucose 
(CBG) for 2 weeks; patients who did 
not adhere to is-CGM wear or/and < 
10 CBG over 2 weeks were excluded 
before randomization (n = 10) 

Taylor, 2019120 Medtronic 
Guardian 
Connect 
system 

rtCGM 
Nontherapeutic 

12 weeks Yes 1 week No All participants were blinded CGM for 
1 week before commencement of the 
lifestyle intervention for baseline data 
collection, then randomization 
revealed at baseline (week 0) for 12 
weeks while following the lifestyle 
intervention. 



WA – Health Technology Assessment January 9, 2024 
 

Continuous Glucose Monitors: Draft Evidence Report 135 

Author, Year 
Study Name 

CGM Brand 
and Model 

Type 
Modality 

Total CGM 
Use/ 
Study 
Duration 

Run-in 
Period? 

Length of 
Run-in 

Run-in Used 
to Exclude 
Candidates? Run-in Description 

Wada, 2020124 FreeStyle 
Libre 

isCGM 
Therapeutic 

12/24 
weeks 

Yes > 1 week No All participants wore a sensor (Free 
Style Libre Pro; Abbott Diabetes Care, 
Alameda, California, USA) for a 
baseline period of > 7 days; the sensor 
glucose measurements obtained 
during this period were blinded (not 
visible) to the participants and 
investigators. 

Adults With T2D on Mixed Nonintensive Hypoglycemic Regimens  

Ajjan, 202393  
LIBERATES 

FreeStyle 
Libre 

isCGM 
Therapeutic 

3/10 
months 

No NA NA NA 

Bergenstal, 
202297 

Dexcom 
SEVEN 
system 

rtCGM 
Therapeutic 

16 weeks Yes 2 to 4 
weeks 

No A run-in period of 2–4 weeks before 
the baseline visit was used to add 
incretins and/or to titrate metformin 
as tolerated up to 2000 mg 

O'Connor, 
2024115  
GOOD-ER 

FreeStyle 
Libre 

isCGM 
Therapeutic 

2/12 weeks 
(additional 
CGM at the 
discretion of 
patient's 
care team) 

No NA NA NA 

Vigersky, 
2012123 

Dexcom 
SEVEN 
system 

rtCGM 
Nontherapeutic 

8 of the first 
12 weeks, 
then 
standard 
care for 40 
weeks 

No NA NA NA 

Yoo, 2008125 Medtronic 
Guardian 
Connect 
system (any 
model) 

rtCGM 
Nontherapeutic 

9 days/12 
weeks (3 
days a 
month for 
the duration 
of study) 

No NA NA NA 
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Author, Year 
Study Name 

CGM Brand 
and Model 

Type 
Modality 

Total CGM 
Use/ 
Study 
Duration 

Run-in 
Period? 

Length of 
Run-in 

Run-in Used 
to Exclude 
Candidates? Run-in Description 

Pregnant People With GDM Not on Insulin Therapy  
Alfadhli, 201694 Medtronic 

Guardian 
Connect 
system 

rtCGM 
Nontherapeutic 

3 to 7 days No NA NA NA 

Kestila, 2007106 Medtronic 
MiniMed 
system  

rtCGM 
Nontherapeutic 

4 weeks No NA NA NA 

Lane, 2019107 Medtronic 
MiniMed 
system 

rtCGM 
Nontherapeutic 

4 weeks No NA NA NA 

Majewska, 
2023112  
FLAMINGO 

FreeStyle 
Libre 1 

isCGM 
Therapeutic 

4 weeks No NA NA NA 

Abbreviations. BGM: blood glucose meter; CGM: continuous glucose monitor(ing); isCGM: Intermittently scanned continuous glucose monitor(ing); mg: 
milligram; NA: not applicable; NR: not reported; RCT: randomized controlled trial; rtCGM: real-time continuous glucose monitor(ing); SMBG: self-monitoring 
blood glucose; T2D: type 2 diabetes. 
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Appendix C. Outcomes Tables for RCTs of Noncovered Populations (KQ1) 
Adults with T2D on Nonintensive Insulin Regimens  

Table C1. Target HbA1c Outcomes, Adults With T2D on Nonintensive Insulin Regimens 

Author, 
Year 
Study Name 

Outcome 
Measure Timepoint 

CGM Group Control Group 

Between-group Differences P Value 
Group 
Name 

Group 
N N (%) 

Group 
Name 

Group 
N N (%) 

Beck, 
201751 
DIAMOND 

HbA1c 
level 
< 7.0% 

12 weeks rtCGM 77 17 (22%) SMBG 75 9 (12%) MD, 10% (95% CI, −2% to 23%) P = .26 

24 weeks rtCGM 77 11 (14%) SMBG 75 9 (12%) MD, 3% (95% CI, −9% to 14%) P = .88 

HbA1c 
level 
< 7.5% 

12 weeks rtCGM 77 35 (45%) SMBG 75 22 (29%) MD, 17% (95% CI, −3% to 37%) P = .054 

24 weeks rtCGM 77 27 (35%) SMBG 75 21 (28%) MD, 8% (95% CI, −11% to 26%) P = .63 

Abbreviations. CGM: continuous glucose monitor(ing); CI: confidence interval; HbA1c: glycated hemoglobin; MD: mean difference; rtCGM: real-time 
continuous glucose monitor(ing); SMBG: self-monitoring of blood glucose; T2D: type 2 diabetes. 

Table C2. Severe Hypoglycemia Requiring Intervention, Adults With T2D on Nonintensive Insulin Regimens 

Author, Year 
Study Name Timepoint 

CGM Group Control Group 

Between-group 
Differences P Value 

Group 
Name Group N N (%) 

Group 
Name Group N N (%) 

Beck, 201751 
DIAMOND 

24 weeks rtCGM 74 0 (0) SMBG 72 0 (0) NA NA 

Haak, 2017103 
REPLACE 

24 weeks isCGM 149 3 (2) SMBG 75 1 (1) NR NR 

Lever, 2024109 
2GO-CGM 

12 weeks rtCGM 33 0 (0) SMBG 32 0 (0) NA NA 

Lind, 2024110 
Steno2tech 

52 weeks rtCGM 40 0 (0) SMBG 36 0 (0) NA NA 

Martens, 
2021113 
MOBILE 

32 weeks rtCGM 116 1 (0.9) SMBG 59 1 (1.7) NR NR 

Abbreviations. CGM: continuous glucose monitor(ing); NA: not applicable; NR: not reported; rtCGM: real-time continuous glucose monitor(ing); SMBG: self-
monitoring of blood glucose; T2D: type 2 diabetes. 
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Table C3. QoL Outcomes, Adults With T2D on Nonintensive Insulin Regimens 

Author, Year 
Study Name Timepoint 

CGM Group Control Group 

Between-group Differences P Value 
Group 
Name 

Group 
N 

Mean 
(Variance) 

Group 
Name 

Group 
N 

Mean 
(Variance) 

Diabetes Distress Scale (DDS) 
Beck, 201751 
DIAMOND 

24 weeks rtCGM 77 1.8 (SD, 0.9) SMBG 73 1.8 (SD, 0.6) NR NRa 

Lind, 2024110 
Steno2tech 

24 weeks rtCGM 40 1.9 (95% CI, 
1.6 to 2.1) 

SMBG 36 2.3 (95% CI, 
2.0 to 2.5) 

MD, -0.4 (95% CI, -0.7 to -0.1) P = .01 

52 weeks rtCGM 40 1.8 (95% CI, 
1.5 to 2.1) 

SMBG 36 2.2 (95% CI, 
1.9 to 2.5) 

MD, -0.4 (95% CI, -0.7 to 0.0) P = .06 

Diabetes Quality of Life (DQoL) 
Haak, 
2017103 
REPLACE 

24 weeks isCGM 149 -0.2 (SE, 
0.04) 

SMBG 75 0.0 (SE, 0.06) NR P = .026 

Diabetes Treatment Satisfaction Questionnaire (DTSQ) 
Ajjan, 201692 12 weeks rtCGM 30 13.39 (NR) SMBG 15 13.52 (NR) NR P = .94 

Haak, 
2017103 
REPLACE 

24 weeks isCGM 149 13.1 (SE, 
0.50) 

SMBG 75 9.0 (SE, 0.72) NR P < .001 

Lind, 2024110 
Steno2tech 

52 weeks rtCGM 40 14.4 (95% CI, 
13.1 to 15.6) 

SMBG 36 6.4 (3.2, 9.5) MD, 8.0 (95% CI, 4.7 to 11.4) P < .001 

Euro Quality of Life 5 Dimension (EQ-5D) 
Beck, 201751 
DIAMOND 

24 weeks rtCGM 77 0.82 (SD, 
0.14) 

SMBG 73 0.82 (SD, 0.16) NR NRa 

Hypoglycemia Confidence Scale (HCS) 
Beck, 201751 
DIAMOND 

24 weeks rtCGM 77 3.3 (SD, 0.6) SMBG 73 3.4 (SD, 0.6) NR NRa 

Hypoglycemia Fear Survey (HFS) 
Lind, 2024110 
Steno2tech 

24 weeks rtCGM 40 5.7 (95% CI, 
3.9 to 7.4) 

SMBG 36 6.4 (95% CI, 
4.4 to 8.3) 

MD, -0.7 (95% CI, -2.9 to 1.5) P = .53 

52 weeks rtCGM 40 5.6 (95% CI, 
3.5 to 7.6) 

SMBG 36 5.3 (95% CI, 
3.0 to 7.6) 

MD, 0.2 (95% CI, -2.4 to 2.9) P = .86 
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Author, Year 
Study Name Timepoint 

CGM Group Control Group 

Between-group Differences P Value 
Group 
Name 

Group 
N 

Mean 
(Variance) 

Group 
Name 

Group 
N 

Mean 
(Variance) 

5-item World Health Organization Well-being Index (WHO-5) 
Beck, 201751 
DIAMOND 

24 weeks rtCGM 77 16 (SD, 5) SMBG 73 17 (SD, 4) NR NRa 

Lind, 2024110 
Steno2tech 

24 weeks rtCGM 40 64.1 (95% CI, 
58.4 to 69.8) 

SMBG 36 58.2 (95% CI, 
51.9 to 64.5) 

MD, 5.9 (95% CI, -0.6 to 12.5) P = .07 

52 weeks rtCGM 40 67.4 (95% CI, 
61.4 to 73.4) 

SMBG 36 59.8 (95% CI, 
53.1 to 66.5) 

MD, 7.6 (95% CI, 0.3 to 14.9) P = .04 

Notes. a P value not reported, but DIAMOND study authors noted that between-group effects were not significant for all reported quality of life measures. 
Abbreviations. CGM: continuous glucose monitor(ing); CI: confidence interval; HbA1c: glycated hemoglobin; isCGM: intermittently scanned continuous 
glucose monitor(ing); MD: mean difference; NR: not reported; rtCGM: real-time continuous glucose monitor(ing); SD: standard deviation; SE: standard error; 
SMBG: self-monitoring of blood glucose; T2D: type 2 diabetes. 

Table C4. Mortality Outcomes, Adults With T2D on Nonintensive Insulin Regimens 

Author, Year 
Study Name Timepoint 

CGM Group Control Group 

Between-group 
Differences P Value 

Group 
Name 

Group 
N Events 

Group 
Name 

Group 
N Events 

Beck, 201751 
DIAMOND 

24 weeks rtCGM 74 1 death (myocardial 
infarction) 

SMBG 72 0 deaths NR NR 

Martens, 
2021113 
MOBILE 

32 weeks rtCGM 116 0 deaths SMBG 59 0 deaths NR NR 

Abbreviations. CGM: continuous glucose monitor(ing); NR: not reported; rtCGM: real-time continuous glucose monitor(ing); SMBG: self-monitoring of blood 
glucose; T2D: type 2 diabetes. 
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Adults with T2D on Oral Hypoglycemic Medications, but not on Insulin 

Table C5. Target HbA1c Level Outcomes, Adults With T2D on Oral Hypoglycemic Medications and Not on Insulin 

Author, Year 
Study Name 

Outcome 
Measure Timepoint 

CGM Group Control Group 

Between-group 
Differences 

P 
Value 

Group 
Name 

Group 
N N (%) 

Group 
Name 

Group 
N N (%) 

Price, 2021117 
COMMITTED 

HbA1c level 
< 7.0% 

12 weeks rtCGM 44 8 (18.2%) SMBG 23 2 (8.7%) NR P = .26 

HbA1c level 
< 7.5% 

12 weeks rtCGM 44 15 (34.1%) SMBG 23 4 (17.4%) NR P = .12 

Abbreviations. CGM: continuous glucose monitor(ing); HbA1c: glycated hemoglobin; NR: not reported; rtCGM: real-time continuous glucose monitor(ing); 
SMBG: self-monitoring of blood glucose; T2D: type 2 diabetes. 

Table C6. Severe Hypoglycemia Requiring Intervention, Adults With T2D on Oral Hypoglycemic Medications and Not on Insulin 

Author, Year 
Study Name Timepoint 

CGM Group Control Group 

Between-group 
Differences P Value 

Group 
Name Group N N (%) 

Group 
Name Group N N (%) 

Aronson, 202395  
IMMEDIATE 

16 weeks isCGM 53 0 (0) Attention 
control 

52 1 (2) NR NR 

Moon, 2022114 24 weeks rtCGM-1 18 1 (5.6) SMBG 15 0 (0) NR NR 

rtCGM-2 15 0 (0) SMBG 15 0 (0) NA NA 

Price, 2021117 
COMMITTED 

12 weeks rtCGM 44 0 (0) SMBG 23 0 (0) NA NA 

Rama Chandran, 
2024118  
GLiMPSE 

24 weeks isCGM 90 0 (0) SMBG 86 0 (0) NA NA 

Abbreviations. CGM: continuous glucose monitor(ing); isCGM: intermittently scanned continuous glucose monitor(ing); NA: not applicable; NR: not reported; 
rtCGM: real-time continuous glucose monitor(ing); SMBG: self-monitoring of blood glucose; T2D: type 2 diabetes. 
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Table C7. Quality of Life Outcomes, Adults With T2D on Oral Hypoglycemic Medications and Not on Insulin 

Author, Year 
Study Name Timepoint 

CGM Group Control Group 

Between-group 
Differences P Value 

Group 
Name 

Group 
N 

Mean 
(Variance) 

Group 
Name 

Group 
N 

Mean 
(Variance) 

Appraisal of Diabetes Scale-Korean (ADS-K) 
Moon, 2022114 24 weeks rtCGM-1 18 -0.8 (SD, 3.6) SMBG 15 -0.5 (SD, 2.9) Adj. MD, 0.07 (95% 

CI, -2.33 to 2.47) 
P = .95 

rtCGM-2 15 -1.5 (SD, 2.7) SMBG 15 -0.5 (SD, 2.9) Adj. MD, -1.00 (95% 
CI, -3.60 to 1.60) 

P = .44 

Diabetes Distress Scale 
Aronson, 2023 
95 
IMMEDIATE 

16 weeks isCGM 53 2.1 
-0.3 (SD, 1.1) 

Attention 
control 

52 1.9 
-0.4 (SD, 1.2) 

Adj. MD, –0.2 (95% 
CI, –0.5 to 0.2) 

NR 

Diabetes Treatment Satisfaction Questionnaire 
Wada, 2020124 24 weeks isCGM 45 34.9 (SD, 5.2) SMBG 45 31.4 (SD, 6.6) MD, 3.4 (95% CI, 1.9 

to 5.0) 
P < .001 

 Euro Quality of Life 5 Dimension (EuroQoL-5D) 
Rama Chandran, 
2024118  
GLiMPSE 

24 weeks isCGM 89 −0.02 (95% CI, 
−0.06 to 0.01) 

SMBG 84 −0.05 (95% CI, 
−0.09 to −0.02) 

MD, 0.03 (95% CI, 
−0.02 to 0.08) 

P = .21 

52 weeks isCGM 88 0.001 (95% CI, 
− 0.03 to 0.04) 

SMBG 82 −0.07 (95% CI, 
−0.10 to −0.03) 

MD, 0.07 (95% CI, 
0.02 to 0.12) 

P = .01 

EuroQoL-5D Visual Acuity Scale (EuroQoL-VAS) 
Rama Chandran, 
2024118  
GLiMPSE 

24 weeks isCGM 89 +5.50 (95% CI, 
3.00 to 8.00) 

SMBG 84 +5.59 (95% CI, 
3.01 to 8.18) 

MD, −0.09 (95% CI, 
−3.62 to 3.44) 

P = .96 

52 weeks isCGM 88 +3.70 (95% CI, 
0.94 to 6.45) 

SMBG 82 +4.08 (95% CI, 
1.22 to 6.93) 

MD, −0.38 (95% CI, 
−4.29 to 3.53) 

P = .85 

Korean Diabetes Management Self-Efficacy Scale (K-DMSES) 

Moon, 2022114 24 weeks rtCGM-1 18 +3.6 (SD, 23.0) SMBG 15 +1.2 (SD, 10.3) Adj. MD, 8.97 (95% 
CI, -4.72 to 22.66) 

P = .19 

rtCGM-2 15 +14.5 (SD, 
19.9) 

SMBG 15 +1.2 (SD, 10.3) Adj. MD, 11.96 (95% 
CI, -1.19 to 25.12) 

P = .07 

LMC Skills, Confidence, and Preparedness Index (SCPI) 
Aronson, 202395  
IMMEDIATE 

16 weeks isCGM 53 6.1 
+0.8 (SD, 0.8) 

Attention 
control 

52 6.1 
+0.8 (SD, 0.8) 

Adj. MD, –0.2 (95% 
CI, –0.3 to 0.2) 

NR 
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Author, Year 
Study Name Timepoint 

CGM Group Control Group 

Between-group 
Differences P Value 

Group 
Name 

Group 
N 

Mean 
(Variance) 

Group 
Name 

Group 
N 

Mean 
(Variance) 

Summary of Diabetes Self-Care Activities measure-Korean (SDSCA-K) 
Moon, 2022114 24 weeks rtCGM-1 18 +13.9 (SD, 9.9) SMBG 15 +10.1 (SD, 8.9) Adj. MD, 5.11 (95% 

CI, -2.56 to 12.78) 
P = .18 

rtCGM-2 15 +9.9 (SD, 6.0) SMBG 15 +10.1 (SD, 8.9) Adj. MD, 0.69 (95% 
CI, -5.20 to 6.57) 

P = .81 

Abbreviations. Adj: adjusted; CGM: continuous glucose monitor(ing); CI: confidence interval; isCGM: intermittently scanned continuous glucose monitor(ing); 
MD: mean difference; NR: not reported; rtCGM: real-time continuous glucose monitor(ing); SCPI: LMC Skills, Confidence, and Preparedness Index; SD: 
standard deviation; SMBG: self-monitoring of blood glucose; T2D: type 2 diabetes. 

Adults with T2D on Mixed Nonintensive Hypoglycemic Treatment Regimens 

Table C8. Severe Hypoglycemia Requiring Intervention, Adults With T2D on Mixed Nonintensive Hypoglycemic Regimens 

Author, Year 
Study Name Timepoint 

CGM Group Control Group 

Between-group 
Differences P Value 

Group 
Name Group N N (%) 

Group 
Name Group N N (%) 

Ajjan, 202393  
LIBERATES 

12 weeks isCGM 69 0 (0) SMBG 72 2 (3) NR NR 

Yoo, 2008125 12 weeks rtCGM 29 0 (0) SMBG 28 0 (0) NA NA 

Abbreviations. CGM: continuous glucose monitor(ing); isCGM: intermittently scanned continuous glucose monitor(ing); NA: not applicable; NR: not reported; 
rtCGM: real-time continuous glucose monitor(ing); SMBG: self-monitoring of blood glucose; T2D: type 2 diabetes. 
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Table C9. Quality of Life Outcomes, Adults With T2D on Mixed Nonintensive Hypoglycemic Regimens 

Author, Year 
Study Name Timepoint 

CGM Group Control Group 

Between-group 
Differences P Value 

Group 
Name 

Group 
N N (%) 

Group 
Name 

Group 
N N (%) 

Audit of Diabetes-Dependent Quality of Life (ADDQoL) 
Ajjan, 202393  
LIBERATES 

12 weeks isCGM 69 NR SMBG 72 NR MD, -0.02 (95% CI, -0.24 
to 0.20) 

NR 

Diabetes Distress Scale (DDS) 
O'Connor, 
2024115  
GOOD-ER 

12 weeks isCGM 16 0.0 (SD, 1.1) Usual 
care 

14 0.5 (SD, 1.0) NR P = .29 

Diabetes Treatment Satisfaction Questionnaire (DTSQ) 
Ajjan, 202393  
LIBERATES 

12 weeks isCGM 69 NR SMBG 72 NR MD, 1.1 (95% CI, -0.7 to 
2.9) 

NR 

Euro Quality of Life 5 Dimension (EQ-5D) 
Ajjan, 202393  
LIBERATES 

12 weeks isCGM 69 NR SMBG 72 NR MD, -0.004 (95% CI, -
0.076 to 0.068) 

NR 

Problem Areas in Diabetes (PAID) 

O'Connor, 
2024115  
GOOD-ER 

12 weeks isCGM 16 0.0 (SD, 5.8) Usual 
care 

14 2.3 (SD, 3.2) NR P = .26 

Vigersky, 
2012123 

12 weeks rtCGM 50 19.9 (SD, 17.1) SMBG 50 17.1 (SD, 18.0) NR NR 

52 weeks rtCGM 50 19.6 (SD, 20.5) SMBG 50 18.4 (SD, 20.5) NR NR 

Abbreviations. CGM: continuous glucose monitor(ing); CI: confidence interval; HbA1c: glycated hemoglobin; isCGM: intermittently scanned continuous 
glucose monitor(ing); MD: mean difference; NR: not reported; rtCGM: real-time continuous glucose monitor(ing); SD: standard deviation; SMBG: self-
monitoring of blood glucose; T2D: type 2 diabetes. 
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Table C10. Mortality, Adults With T2D on Mixed Nonintensive Hypoglycemic Regimens 

Author, Year 
Study Name Timepoint 

CGM Group Control Group 

Between-group 
Differences P Value 

Group 
Name Group N N (%) 

Group 
Name Group N N (%) 

Ajjan, 202393  
LIBERATES 

52 weeks isCGM 69 2 (3) SMBG 72 3 (4) NR NR 

Abbreviations. CGM: continuous glucose monitor(ing); isCGM: intermittently scanned continuous glucose monitor(ing); NR: not reported; SMBG: self-
monitoring of blood glucose; T2D: type 2 diabetes. 

Pregnant People with GDM 

Table C11. Change in HbA1c Outcomes, Pregnant People With GDM Not on Insulin Therapy 

Author, Year 
Study Name 

Outcome 
Measure Timepoint 

CGM Group Control Group 

Between-group 
Differences P Value 

Group 
Name 

Group 
N 

Mean 
(Variance) 

Group 
Name 

Group 
N 

Mean 
(Variance) 

Alfadhli, 201694 Mean 
HbA1c at 
follow-up 

End of 
pregnancy 
(16 weeks 
follow-up) 

rtCGM 60 5.7  
(SD, 0.7) 

SMBG 62 6.1  
(SD, 0.4) 

MD, NR (95% CI, 
−0.20 to 1.01) 

P = .17 

Lane, 2019107 Mean 
HbA1c at 
follow-up 

End of 
pregnancy 
(4 weeks 
follow-up) 

rtCGM 11 5.3  
(SD, 0.03) 

Blinded 
CGM 

12 5.3  
(SD, 0.04) 

NR P = .90 

Majewska, 
2023112  
FLAMINGO 

Mean 
HbA1c at 
follow-up 

End of 
pregnancy 
(16 weeks 
follow-up) 

isCGM 49 Median, 5.1 
(IQR, 4.8 to 
5.4) 

SMBG 50 Median, 5.1 
(IQR, 4.9 to 
5.3) 

NR P = .80 

Abbreviations. CGM: continuous glucose monitor(ing); CI: confidence interval; HbA1c: glycated hemoglobin; IQR: interquartile range; isCGM: intermittently 
scanned continuous glucose monitor(ing); MD: mean difference; NR: not reported; rtCGM: real-time continuous glucose monitor(ing); SD: standard 
deviation; SMBG: self-monitoring of blood glucose. 
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Table C12. Perinatal Morbidity and Mortality Outcomes, Pregnant People With GDM Not on Insulin Therapy 

Author, Year 
Study Name Timepoint 

CGM Group Control Group 

Between-group 
Differences P Value 

Group 
Name 

Group 
N N (%) 

Group 
Name 

Group 
N N (%) 

Large for Gestational Age (> 90th percentile) 
Lane, 2019107 End of 

pregnancy 
rtCGM 11 2 (18.2) Blinded 

CGM 
12 0 (0) NR P = .20 

Majewska, 
2023112  

FLAMINGO 

End of 
pregnancy 

isCGM 49 10 (20.4) SMBG 50 15 (30.0) OR, 2.38 (95% CI 0.69 to 
8.22) 

P = .64 

Low Birth Weight 
Alfadhli, 201694 End of 

pregnancy 
rtCGM 60 NR (22.2) SMBG 62 NR (9.5) OR, 2.7 (95% CI, 0.78 to 

9.45) 
P = .15 

Macrosomia (birth weight ≥ 4000 g) 
Alfadhli, 201694 End of 

pregnancy 
rtCGM 60 NR (2.4) SMBG 62 0 (0) OR, 0.48 (95% CI, 0.39 

to 0.60) 
P = .49 

Kestila, 2007106 End of 
pregnancy 

rtCGM 36 4 (11.1) SMBG 37 3 (8.1) NR P = .33 

Lane, 2019107 End of 
pregnancy 

rtCGM 11 2 (18.2) Blinded 
CGM 

12 0 (0) NR P = .20 

Majewska, 
2023112  
FLAMINGO 

End of 
pregnancy 

isCGM 49 2 (4.08) SMBG 50 10 (20.0) OR 5.62 (95% CI, 1.16 to 
27.22) 

P = .028 

NICU Admission 
Alfadhli, 201694 End of 

pregnancy 
rtCGM 60 NR (34.8) SMBG 62 NR (30.0) OR, 1.2 (95% CI, 0.50 to 

3.09) 
P = .65 

Kestila, 2007106 End of 
pregnancy 

rtCGM 36 7 (19.4) SMBG 37 11 (30.8) NR P = .11 

Lane, 2019107 End of 
pregnancy 

rtCGM 11 0 (0) Blinded 
CGM 

12 1 (8.3) NR P = 1.0 
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Author, Year 
Study Name Timepoint 

CGM Group Control Group 

Between-group 
Differences P Value 

Group 
Name 

Group 
N N (%) 

Group 
Name 

Group 
N N (%) 

Perinatal Death (intrauterine fetal death or neonatal death before hospital discharge) 
Alfadhli, 201694 End of 

pregnancy 
rtCGM 60 NR (3.4)a SMBG 62 NR (3.7) a  NR NR 

Kestila, 2007106 End of 
pregnancy 

rtCGM 36 0 (0) SMBG 37 0 (0) NA NA 

Preeclampsia 
Lane, 2019107 End of 

pregnancy 
rtCGM 11 1 (9.1) Blinded 

CGM 
12 2 (16.7) NR P = 1.0 

Preterm Birtha  
Alfadhli, 201694 End of 

pregnancy 
rtCGM 60 16.3% SMBG 62 9.5% OR, 1.85 (95% CI, 0.52 

to 6.66) 
NR 

Kestila, 2007106 End of 
pregnancy 

rtCGM 36 2 (5.5) SMBG 37 2 (5.4) NR NR 

Lane, 2019107 End of 
pregnancy 

rtCGM 11 1 (9.1) Blinded 
CGM 

12 2 (16.7) NR P = 1.0 

Shoulder Dystocia 
Alfadhli, 201694 End of 

pregnancy 
rtCGM 60 0 (0) SMBG 62 0 (0) NA NA 

Lane, 2019107 End of 
pregnancy 

rtCGM 11 0 (0) Blinded 
CGM 

12 0 (0) NA NA 

Unplanned Cesarean Delivery 
Alfadhli, 201694 End of 

pregnancy 
rtCGM 60 55.1% SMBG 62 49.1% OR, 1.27 (95% CI, 0.59 

to 2.76) 
P = .56 

Kestila, 2007106 End of 
pregnancy 

rtCGM 36 8 (22.2) SMBG 37 8 (21.6) NR P = .47 

Lane, 2019107 End of 
pregnancy 

rtCGM 11 4 (36.3) Blinded 
CGM 

12 4 (33.3) NR P = 1.0 



WA – Health Technology Assessment January 9, 2024 
 

Continuous Glucose Monitors: Draft Evidence Report 147 

Author, Year 
Study Name Timepoint 

CGM Group Control Group 

Between-group 
Differences P Value 

Group 
Name 

Group 
N N (%) 

Group 
Name 

Group 
N N (%) 

Majewska, 
2023112  
FLAMINGO 

End of 
pregnancy 

isCGM 49 25 (51.0) SMBG 50 25 (50.0) NR P = .68 

Notes: a Defined as delivery before 37 weeks of gestation.  
Abbreviations. CGM: continuous glucose monitor(ing); GDM: gestational diabetes; isCGM: intermittently scanned continuous glucose monitor(ing); NA: not 
applicable; NR: not reported; OR: odds ratio; rtCGM: real-time continuous glucose monitor; SMBG: self-monitoring of blood glucose. 
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Appendix D. Full Evidence Tables for Device-Related Safety Outcomes from RCTs (KQ2) 

Table D1. Device-related Adverse Events Reported in All Included RCTs of Target Populations Without CGM Coverage 

Author, Year 
Study Name 

Study 
Duration 
[CGM use] 

CGM Group Control Group 

Event Details 
Group 
Name 

Group 
N Event Rate 

Group 
Name 

Group 
N Event Rate 

Device-Related AE 
Ajjan, 201692 12 weeks 

[12 weeks] 
isCGM 56a 6 events NA NA NA 5 AE were related to the study 

device and 1 AE was possibly 
related to the study device. All 
events were sensor site insertion 
events including bleeding, 
bruising, erythema, induration, 
edema, rash and pain. None of 
these were rated as serious. 

Ajjan, 202393  
LIBERATES 

52 weeks 
[12 weeks] 

isCGM 69 17 events in 14 
participants 

SMBG 72 7 events in 4 
participants a 

Complaints included mild/ 
moderate erythema, itching, 
bruising, and pain, but none was 
severe enough to warrant 
discontinuation of the sensor. 

Alfadhli, 201694 12-16 weeks 
[3-7 days] 

rtCGM 68 NR – see 
details 

NA NA NA No major side effects aside from 
mild erythema and skin irritation 
around the sensor’s insertion site 

Haak, 2017103 
REPLACE 

24 weeks 
[24 weeks] 

isCGM 149 9 events in 6 
participants 

SMBG 75 0 events a 9 sensor adhesive reactions (2 
severe, 6 moderate, and 1 mild) 
occurred in the CGM group. 
Reactions were primarily treated 
with topical preparations; all 
were resolved at study exit. 

Lane, 2019107 4 weeks 
[4 weeks] 

rtCGM 20 3 (15%) 
participants 

Blinded 
CGM 

20 4 (20%) 
participants 

Reported events are dropouts 
due to sensor irritation. 
Overall, 13 (34%) of participants 
experienced redness, pain, 
tenderness, or swelling at the 
sensor insertion site; however, 
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Author, Year 
Study Name 

Study 
Duration 
[CGM use] 

CGM Group Control Group 

Event Details 
Group 
Name 

Group 
N Event Rate 

Group 
Name 

Group 
N Event Rate 

this was usually remedied by 
replacement at a different site. 

Lever, 2024109 
2GO-CGM 

12 weeks 
[12 weeks] 

rtCGM 33 1 event in 1 
participant 

NA NA NA Minor skin reaction to sensor 
adhesive requiring antihistamine 
treatment. 

Lind, 2024110 
Steno2tech 

52 weeks 
[52 weeks] 

rtCGM 40 1 event in 1 
participant 

SMBG 36 1 event in 1 
participanta 

Skin reactions (rashes) after 
removal of the first blinded CGM 
during the run-in period 

Moon, 2022114 24 weeks 
[1-2 weeks] 

rtCGM-1 18 0 events SMBG N/A NA A single case of skin rash was 
observed in the second CGM 
group. rtCGM-2 18 1 event in 1 

participant 
NA N/A NA 

Price, 2021117 
COMMITTED 

12 weeks 
[4 weeks] 

rtCGM 44 1 event in 1 
participant 

SMBG 23 1 event in 1 
participanta 

Excessive skin irritation from 
sensor adhesives. Other AE 
occurred, but were not 
determined to be device related. 

Rama Chandran, 
2024118  
GLiMPSE 

24 weeks 
[7 weeks] 

isCGM 90 0 events NA NA NA Sensor wear-related symptoms 
throughout the intervention 
period 

Wada, 2020124 24 weeks 
[12 weeks] 

isCGM 49 7 events in 7 
participants 

SMBG 51 1 event in 1 
participanta 

All device-related AE involved 
skin problems related to physical 
contact with the sensor. None of 
these were serious AEs. All were 
resolved at study exit. 

Yoo, 2008125 12 weeks 
[9 days] 

rtCGM 29 0 events NA NA NA No reports of skin reactions 
(irritation and allergies) 

Notes. a Includes device-related AE experienced during the pre-study run-in period during which all participants wore a CGM. c  In the REPLACE trial, the 
CGM was used for 6 months by intervention participants and worn (blinded) for 4 weeks by control participants. c In the LIBERATES trial, participants in the 
SMBG control group wore a blinded CGM during the first study month and on study days 79 to 90. 

Abbreviations. AE: adverse event(s); CGM: continuous glucose monitor(ing); isCGM: intermittently scanned continuous glucose monitor(ing); NA: not 
applicable; NR: not reported; RCT: randomized controlled trial; rtCGM: real-time continuous glucose monitor(ing); SAE: serious adverse event; SMBG: self-
monitoring of blood glucose  
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Appendix E. Evidence Tables for Subgroup Analyses (KQ3) 

Table E1. Age Subgroups: Change in HbA1c Outcomes  

Author, Year 
Study Name Timepoint Subgroup 

CGM Group Control Group 

Between-group 
Differences P Value 

Group 
Name 

Group 
N 

Mean 
(Variance) 

Group 
Name 

Group 
N 

Mean 
(Variance) 

Adults With T2D on Nonintensive Insulin Regimens 
Beck, 201751 

DIAMOND 

24 weeks ≤ 44 years rtCGM 9 −1.0% 
(SD, 0.6) 

SMBG 4 −0.3% 
(SD, 1.2) 

NR P = .89 

45 to 59 
years 

rtCGM 26 −0.7% 
(SD, 0.7) 

SMBG 32 −0.5% 
(SD, 0.9) 

NR 

≥ 60 years rtCGM 42 −0.9% 
(SD, 0.7) 

SMBG 39 −0.5% 
(SD, 0.8) 

NR 

Haak, 2017103 

REPLACE 

24 weeks < 65 years isCGM 149 -0.53% 
(SE, 0.09) 

SMBG 75 -0.20% 
(SE, 0.12) 

MD, -0.33 (SE, 0.149) P = .03 

≥ 65 years isCGM 149 -0.05% 
(SE, 0.10) 

SMBG 75 -0.49% 
(SE, 0.13) 

MD, 0.44 (SE, 0.161) P = .008 

Martens, 
2021113 

MOBILE 

32 weeks 30 to 39 
years 

rtCGM 5 -3.0% (SD, 
0.9) 

SMBG 1 0.8% (SD, 
0.0) 

NR P = .76 

40 to 49 
years 

rtCGM 19 -0.9% (SD, 
2.1) 

SMBG 7 -0.4% (SD, 
1.3) 

NR 

50 to 59 
years 

rtCGM 40 -1.0% (SD, 
1.4) 

SMBG 18 -0.9% (SD, 
1.2) 

NR 

≥ 60 years rtCGM 40 -1.0% (SD, 
1.1) 

SMBG 25 0.6% (SD, 
1.1) 

NR 

32 weeks < 65 years rtCGM 79 -1.08% 
(SD, 1.55) 

SMBG 38 -0.73% 
(SD, 1.24) 

MD, -0.35% (95% 
CI, -0.77 to 0.07) 

P = .10 

≥ 65 years rtCGM 25 -1.08% 
(SD, 1.23) 

SMBG 13 -0.38% 
(SD, 0.92) 

MD, -0.65% (95% 
CI, -1.49 to 0.19) 

P = .13 
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Author, Year 
Study Name Timepoint Subgroup 

CGM Group Control Group 

Between-group 
Differences P Value 

Group 
Name 

Group 
N 

Mean 
(Variance) 

Group 
Name 

Group 
N 

Mean 
(Variance) 

Adults With T2D on OHM Therapy 
Rama 
Chandran, 
2024118 
GLiMPSE 

24 weeks < 60 years isCGM NR NR SMBG NR NR MD, –0.003% (95% CI, 
–0.29 to 0.28) 

P = .78 

  ≥ 60 years isCGM NR NR SMBG NR NR MD, 0.13% (95% CI, –
0.20 to 0.47) 

 

Abbreviations. CGM: continuous glucose monitor(ing); CI: confidence interval; HbA1c: glycated hemoglobin; isCGM: intermittently scanned continuous 
glucose monitor(ing); MD: mean difference; NR: not reported; OHM: oral hypoglycemic medication; rtCGM: real-time continuous glucose monitor(ing); SD: 
standard deviation; SE: standard error; SMBG: self-monitoring of blood glucose; T2D: type 2 diabetes. 

Table E2. Sex and Gender Subgroups: Change in HbA1c Outcomes 

Author, Year 
Study Name Timepoint 

Outcome 
Measure 

CGM Group Control Group 

Between-group 
Differences P Value 

Group 
Name 

Group 
N 

Mean 
(Variance) 

Group 
Name 

Group 
N 

Mean 
(Variance) 

Adults With T2D on OHM Therapy 
Rama 
Chandran, 
2024118 
GLiMPSE 

24 weeks Male isCGM NR NR SMBG NR NR MD, –0.06% (95% 
CI, –0.34 to 0.23) 

P = .55 

Female isCGM NR NR SMBG NR NR MD, 0.18% (95% CI, 
–0.16 to 0.52) 

Abbreviations. CGM: continuous glucose monitor(ing); CI: confidence interval; HbA1c: glycated hemoglobin; isCGM: intermittently scanned continuous 
glucose monitor(ing); NR: not reported; OHM: oral hypoglycemic medication; SMBG: self-monitoring of blood glucose; T2D: type 2 diabetes. 
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Table E3. Race and Ethnicity Subgroups: Change in HbA1c Outcomes 

Author, Year 
Study Name Timepoint 

Outcome 
Measure 

CGM Group Control Group 

Between-group 
Differences P Value 

Group 
Name 

Group 
N 

Mean 
(Variance) 

Group 
Name 

Group 
N 

Mean 
(Variance) 

Adults With T2D on Nonintensive Insulin Regimens 
Martens, 
2021113 
MOBILE 

32 weeks White rtCGM 47 -1.4%  
(SD, 1.3) 

SMBG 31 -0.7%  
(SD, 1.0) 

NR NR 

Non-White rtCGM 57 -0.8%  
(SD, 1.6) 

SMBG 20 -0.6%  
(SD, 1.4) 

NR NR 

Adults With T2D on OHM Therapy 
Rama 
Chandran, 
2024118 
GLiMPSE 

24 weeks Chinese isCGM NR NR SMBG NR NR MD, 0.14% (95% CI, –
0.15 to 0.42) 

P = .67 

Non-
Chinese 

isCGM NR NR SMBG NR NR MD, –0.05% (95% CI, 
–0.39 to 0.28) 

Abbreviations. CGM: continuous glucose monitor(ing); CI: confidence interval; HbA1c: glycated hemoglobin; isCGM: intermittently scanned continuous 
glucose monitor(ing); MD: mean difference; NR: not reported; OHM: oral hypoglycemic medication; rtCGM: real-time continuous glucose monitor(ing); 
SMBG: self-monitoring of blood glucose; T2D: type 2 diabetes. 
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Table E4. Severity of Disease Subgroups: Change in HbA1c Outcomes 

Author, Year 
Study Name Timepoint 

Outcome 
Measure 

CGM Group Control Group 

Between-group 
Differences 

P 
Value 

Group 
Name 

Group 
N 

Mean 
(Variance) 

Group 
Name 

Group 
N 

Mean 
(Variance) 

Baseline HbA1c Level 

Adults With T2D on Nonintensive Insulin Regimens 
Beck, 201751 
DIAMOND 

24 weeks < 8.5% rtCGM 38 −0.6%  
(SD, 0.7) 

SMBG 36 −0.3%  
(SD, 0.8) 

NR P = .35 

≥ 8.5% rtCGM 39 −1.1%  
(SD, 0.6) 

SMBG 39 −0.7%  
(SD, 0.9) 

NR 

Martens, 
2021113 
MOBILE 

32 weeks <9.0% rtCGM 51 -0.7%  
(SD, 1.3) 

SMBG 24 -0.2%  
(SD, 1.0) 

NR P = .76 

≥ 9.0% rtCGM 53 -1.4%  
(SD, 1.6) 

SMBG 27 -1.0%  
(SD, 1.2) 

NR 

32 weeks ≥ 8.5% rtCGM 74 -1.4%  
(SD, 1.4) 

SMBG 35 -0.9%  
(SD, 1.1) 

MD, -0.4% (95% 
CI, -0.8 to 0.1) 

P = .10 

≥ 9.0% rtCGM 53 -1.4%  
(SD, 1.6) 

SMBG 27 -1.0%  
(SD, 1.2) 

MD, -0.2% (95% 
CI, -0.8 to 0.3) 

NR 

≥ 9.5% rtCGM 39 -1.7%  
(SD, 1.6) 

SMBG 13 -0.9%  
(SD, 1.5) 

MD, -0.8% (95% 
CI, -1.6 to 0.1) 

NR 

≥ 10.0% rtCGM 22 -2.1%  
(SD, 1.5) 

SMBG 8 -0.4%  
(SD, 1.5) 

MD, -1.5% (95% 
CI, -2.6 to -0.5) 

NR 

Adults With T2D on OHM Therapy 
Rama 
Chandran, 
2024118 
GLiMPSE 

24 weeks < 7.0% isCGM NR NR SMBG NR NR MD, 0.20% (95% 
CI, –1.34 to 1.73) 

P = .97 

≥ 7.0% isCGM NR NR SMBG NR NR MD, 0.05% (95% 
CI, –0.17 to 0.27) 
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Author, Year 
Study Name Timepoint 

Outcome 
Measure 

CGM Group Control Group 

Between-group 
Differences 

P 
Value 

Group 
Name 

Group 
N 

Mean 
(Variance) 

Group 
Name 

Group 
N 

Mean 
(Variance) 

Baseline Diabetes Duration  

Adults With T2D on Nonintensive Insulin Regimens 
Martens, 
2021113 
MOBILE 

32 weeks < 5 years rtCGM 16 –1.4%  
(SD, 1.6) 

SMBG 8 –0.7%   
(SD, 1.7) 

NR P = .76 

5 to 17 years rtCGM 52 –0.9%   
(SD, 1.6) 

SMBG 29 –0.7%   
(SD, 1.1) 

NR 

18 to 29 years rtCGM 31 –1.3%   
(SD, 1.1) 

SMBG 9 –0.6%   
(SD, 1.1) 

NR 

≥ 30 years rtCGM 5 –0.7%   
(SD, 0.7) 

SMBG 5 –0.3%   
(SD, 1.0) 

NR 

Adults With T2D on OHM Therapy 
Rama 
Chandran, 
2024118 
GLiMPSE 

24 weeks < 10 years isCGM NR NR SMBG NR NR MD, 0.04% (95% 
CI, –0.27 to 0.35) 

P = .38 

≥ 10 years isCGM NR NR SMBG NR NR MD, –0.08% (95% 
CI, –0.23 to 0.38) 

Frequency of SMBG Testing at Baseline 

Adults With T2D on Nonintensive Insulin Regimens 
Beck, 201751 
DIAMOND 

24 weeks < 4 times/day rtCGM 51 −0.9%  
(SD, 0.7) 

SMBG 52 −0.6%  
(SD, 0.8) 

NR P = .78 
 

≥ 4 times/day rtCGM 26 −0.7%  
(SD, 0.6) 

SMBG 23 −0.3%  
(SD, 0.9) 

NR 

Noninsulin Medication Use 

Adults With T2D on Nonintensive Insulin Regimens 
Martens, 
2021113 
MOBILE 

32 weeks Not using GLP1 
or SGLT2 meds 
at baseline 

rtCGM 71 -1.0%  
(SD, 1.6) 

SMBG 40 -0.7%  
(SD, 1.2) 

NR P = .76 
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Author, Year 
Study Name Timepoint 

Outcome 
Measure 

CGM Group Control Group 

Between-group 
Differences 

P 
Value 

Group 
Name 

Group 
N 

Mean 
(Variance) 

Group 
Name 

Group 
N 

Mean 
(Variance) 

Using GLP1 or 
SGLT2 meds at 
baseline 

rtCGM 33 -1.2%  
(SD, 1.2) 

SMBG 11 -0.6%  
(SD, 0.9) 

NR 

Adults With T2D on Oral Hypoglycemic Medications but Not on Insulin  
Wada, 2020124 24 weeks No change in 

hypoglycemic 
medication use 
during study 
period 

isCGM 41 −0.46% 
(95% CI, 
−0.60 to 
−0.31) 

SMBG 41 −0.18% 
(95% CI, 
−0.41 to 
0.05) 

MD, −0.14% (95% 
CI, −0.27 to −0.00) 

P = .04 

Abbreviations. CGM: continuous glucose monitor(ing); CI: confidence interval; GLP1: glucagon-like-peptide 1 agonist; HbA1c: glycated hemoglobin; isCGM: 
intermittently scanned continuous glucose monitor(ing); MD: mean difference; NR: not reported; OHM: oral hypoglycemic medication; rtCGM: real-time 
continuous glucose monitor(ing); SD: standard deviation; SGLT2: sodium-glucose cotransporter-2 inhibitor; SMBG: self-monitoring of blood glucose; T2D: 
type 2 diabetes. 
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Table E5. Adherence Subgroups: Change in HbA1c Outcomes 

Author, Year 
Study Name Timepoint 

Outcome 
Measure 

CGM Group Control Group 

Between-group 
Differences P Value 

Group 
Name 

Group 
N 

Mean 
(Variance) 

Group 
Name 

Group 
N 

Mean 
(Variance) 

Adults With T2D on OHM Therapy 
Rama 
Chandran, 
2024118 
GLiMPSE 

24 weeks < 7 
scans/day 
or < 1 
SMBG 
test/day 

isCGM NR NR SMBG NR NR MD, 0.35% (95% CI, –
0.04 to 0.74) 

P = .20 

≥ 7 
scans/day 
or ≥ 1 
SMBG 
test/day 

isCGM NR NR SMBG NR NR MD, –0.04% (95% CI, 
–0.31 to 0.23) 

Adults With T2D on Mixed Nonintensive Hypoglycemic Regimens 

Vigersky, 
2012123 

52 weeks < 48 days 
of use or 
< 1 SMBG 
test/day 

rtCGM NR –0.3% 
(SD, 1.3) 

SMBG NR 0.0% 
(SD, 1.1) 

NR NRa 

≥ 48 days 
of use (per 
protocol) or 
≥ 1 SMBG 
test/day 

rtCGM NR −1.0% 
(SD, 1.5) 

SMBG NR –0.3%  
(SD, 1.4) 

NR P < .001 

Notes. a P value was not reported, but study authors indicated that the difference was not significant.  
Abbreviations. CGM: continuous glucose monitor(ing); CI: confidence interval; HbA1c: glycated hemoglobin; isCGM: intermittently scanned continuous 
glucose monitor(ing); MD: mean difference; NR: not reported; OHM: oral hypoglycemic medication; rtCGM: real-time continuous glucose monitor(ing); SD: 
standard deviation; SMBG: self-monitoring of blood glucose; T2D: type 2 diabetes. 
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Appendix F. Full Risk-of-Bias and Methodological Quality Assessment Tables 

Table F1. Risk-of-Bias Assessments for Included RCTs of CGM 

Author, Year 
Study Name 
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Adults With T2D on Nonintensive Insulin Regimens 

Ajjan, 201692 Yes Yes No Yes Yes Yes Yes Yes Yes Yes Unclear Yes Low 

Beck, 201751 
DIAMOND 

Yes Yes No Yes Yes Yes Yes Yes Yes No No Yes Low 

Haak, 2017103 
REPLACE 

Yes Yes No Yes Yes Yes Yes Yes Yes No No Yes Mod 

Lever, 2024109 
2GO-CGM 

Yes Yes Yes Yes Yes Yes Yes Unclear Yes Unclear Yes Yes Low 

Lind, 2024110 
Steno2tech 

Yes Yes No Yes Yes Yes Yes Unclear Yes Unclear Yes Yes Low 

Martens, 2021113 
MOBILE 

Yes Yes No Yes Yes Yes Yes Yes Yes Unclear Unclear Yes Mod 

Tildesley, 2013122 Yes Unclear No Yes Yes Yes Yes Yes No Yes Yes Yes Mod 

Adults With T2D on Oral Hypoglycemic Medications 

Aronson, 202395 
IMMEDIATE 

Yes Unclear No Yes Yes No Yes Unclear Yes Unclear Unclear Yes Mod 

Moon, 2022114 Yes Yes No Yes Yes Unclear Yes Yes No Unclear No Yes High 

Price, 2021117 Unclear Unclear No Yes Yes No Yes Unclear Yes Unclear Unclear Yes High 

Rama Chandran, 
2024118 
GLiMPSE 

Yes Yes Unclear Yes Yes Yes Yes Unclear Yes Unclear Yes Yes Mod 
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Author, Year 
Study Name 
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Taylor, 2019120 Yes Unclear No Yes Yes Yes Yes Yes Yes Yes Yes Yes Low 

Wada, 2020124 Yes Yes No Yes Yes Unclear Yes Yes Yes Yes Yes Yes Low 

Adults With T2D on Mixed Nonintensive Hypoglycemic Regimens 

Ajjan, 202393 
LIBERATES 

Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes Yes Low 

Bergenstal, 
202297 

Yes Yes No Yes Yes No Yes Yes Yes Yes Yes Yes Mod 

O’Connor, 
2024115 
GOOD-ER 

Unclear Unclear Unclear No Yes Yes Yes No No Yes Yes Unclear High 

Vigersky, 2012123 Unclear Unclear No Yes Yes Yes Yes Yes Yes Unclear Unclear Yes High 

Yoo, 2008125 Yes Unclear No Yes Yes No Yes Yes Unclear Yes Unclear Yes High 

Pregnant People With GDM Not on Insulin Therapy 

Alfadhli, 201694 Yes Unclear No Unclear Yes No Yes Yes Unclear Yes Yes Yes Mod 

Kestila, 2007106 Unclear Unclear Unclear Yes Yes Unclear Yes Yes Unclear Unclear Yes Yes High 

Lane, 2019107 No No No Yes Yes No Unclear Yes No Yes Unclear Yes High 

Majewska, 
2023112 
FLAMINGO 

Yes Yes No Yes Yes No Yes Yes Yes Yes Yes Yes Low 

Abbreviations. CGM: continuous glucose monitor(ing); GDM: gestational diabetes; Mod: moderate; RCT: randomized controlled trial; RoB: risk of bias; T2D: 
type 2 diabetes. 
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Table F2. Risk of Bias: Economic Modeling Studies of CGMs 
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Frank, 2024132 
Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No No Mod 

Kerr, 2023131 
Yes NA NA NA Yes NA NA NA Yes NA Yes No No Mod 

Abbreviations.; Mod: moderate; NA: not applicable; RoB: risk of bias. 
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Table F3. Methodological Quality of Included Clinical Practice Guidelines for CGM 

Guideline Developer, Year 
Guideline Title 
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General Diabetes Guidelines 

American Association of Clinical 
Endocrinology, 2021175 

The Use of Advanced Technology in 
the Management of Persons With 
Diabetes 

No Yes Unclear Yes No Yes Unclear Poor 

American Association of Clinical 
Endocrinology, 202219 

Developing a Diabetes 
Comprehensive Care Plan 2022 
Update 

No  Yes Unclear Yes Unclear Yes Yes Poor 

American Diabetes Association, 
202425 

Diabetes Technology: Standards of 
Care in Diabetes 2024 

Unclear Yes Yes No Yes Yes Unclear Fair 

Endocrine Society, 2019179 

Treatment of Diabetes in Older 
Adults 

No No Yes Yes Yes Yes Unclear Poor 

Endocrine Society, 2022176 

Management of Individuals With 
Diabetes at High Risk for 
Hypoglycemia 

Yes Yes Yes Yes Yes Yes Yes Good 
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Guideline Developer, Year 
Guideline Title 
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T2D Guidelines 

National Institute for Health and 
Care Excellence, 202257 

T2D in Adults: Management 
(NG28) 

Yes Yes Yes Yes Yes Yes Yes Good 

Ontario Health (Quality), 2019207 

Flash Glucose Monitoring System 
for People With T1D or T2D: 
Recommendation 

Yes Yes Yes Yes Yes Yes Yes Good 

US Veterans Affairs/ Department 
of Defense, 2023184 

Management of T2D 
Yes Yes Yes Yes Yes Yes Yes Good 

Pregnancy Guidelines 

American Diabetes Association, 
2024187 

Management of Diabetes in 
Pregnancy: Standards of Care in 
Diabetes 2024 

Unclear Yes Yes No Yes Yes Unclear Fair 

Healthcare Improvement 
Scotland, 2024178 

SIGN 171: Management of 
Diabetes in Pregnancy 

Yes Yes Yes Yes Yes Yes Yes Good 
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Guideline Developer, Year 
Guideline Title 
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National Institute for Health and 
Care Excellence, 2020208 

Diabetes in Pregnancy: 
Management From Preconception 
to the Postnatal Period 

Yes Yes Yes Yes Yes Yes Yes Good 

Pediatric Guidelines 

American Diabetes Association, 
2024186 

Children And Adolescents: 
Standards of Care in Diabetes 
2024 

Unclear Yes Yes No Yes Yes Yes Fair 

National Institute for Health and 
Care Excellence, 2023182 

T1D and T2D in Children and 
Young People: Diagnosis and 
Management 

Yes Yes Yes Yes Yes Yes Yes Good 

Abbreviations. CGM: continuous glucose monitor(ing); T1D: type 1 diabetes; T2D: type 2 diabetes.   
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Appendix G. Full GRADE Certainty of Evidence Tables  

Table G1. GRADE Profile: CGM vs. No CGM in Adults With T2D on Nonintensive Insulin Regimens 

Number of 
Participants 
(N) and 
Number of 
RCTs 

Risk of Bias Inconsistency Indirectness Imprecision 
Publication 
Bias or Other 

Effect 

Overall 
Certainty of 
Evidence 
Rating 

Change in HbA1c 
N = 802 
7 
RCTs51,92,103,

109,110,113,122 

Serious 
(downgraded 1 
level)  
• High 

likelihood of 
selection bias 
due to use of 
run-in 
periods to 
screen for 
adherence 
before 
randomizatio
n in 4 studies 
(including 3 
largest) 

• Funding 
related COI 
concerns 

Not serious 
• Moderate 

heterogeneity 
as indicated 
by I2 (39%), 
but results of 
the MA did 
not vary 
during 
sensitivity 
testing by 
individual trial 
removal 

Not serious 
• Reasonably 

direct 
despite 
some use of 
nonthera-
peutic 
CGMs 

• Most 
studies 
looked at 
CGM use 
across entire 
study period 

• Same 
comparator 
(SMBG) 

Not serious  Not assessed At final follow-up 
(range 12 to 52 weeks), 
CGM use was 
associated with a 
pooled 0.27% (95% CI, 
–0.46 to –0.08; P = 
.005) reduction in 
HbA1c compared with 
no CGM (i.e., SMBG). 
However, this 
difference did not 
meet the threshold for 
clinical significance 
(MCID, 0.5% change). 

●●●◌ 
Moderate 

Achievement of Target HbA1c Level 
N = 158 

1 RCT 

Not serious Not assessable 
(single study) 

Serious 
(downgraded 
1 level) 
• Use of 

nonthera-
peutic CGM 
in 

Serious 
(downgraded 1 
level) 
• Small sample 

size 

Not assessed After adjusting for 
baseline HbA1c level, 
there were no 
significant differences 
between CGM and 
SMBG groups in the 
proportion of 

●●◌◌ 
Low 
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Number of 
Participants 
(N) and 
Number of 
RCTs 

Risk of Bias Inconsistency Indirectness Imprecision 
Publication 
Bias or Other 

Effect 

Overall 
Certainty of 
Evidence 
Rating 

intervention 
group (these 
models are 
no longer 
available) 

• wide 
confidence 
intervals 

participants who 
achieved an HbA1c 
level of ≤ 7.0% or 
≤ 7.5% at the 12 or 24 
weeks. 

Quality of Life 
Diabetes-
related QoL 

N = 503 

4 
RCTs51,92,103,

110 

Serious 
(downgraded 1 
level) 
• Increased 

potential for 
selection bias 
due to use of 
run-in 
periods to 
screen for 
adherence (3 
of 4 studies) 

• Funding 
related COI 
concerns 

Serious 
(downgraded 1 
level) 
• Inconsistent 

direction of 
effect on 
similar scales 
across studies 

• Mixed findings 
within at least 
1 study  

Not serious Not serious Limited 
overlap of QoL 
scales, some of 
which may be 
comparing 
difference 
constructs 

There were mixed 
diabetes-related QoL 
findings, indicating 
either no difference or 
improved QoL with 
CGM, across a range of 
validated measurement 
scales and follow-up 
timepoints (range 12 to 
52 weeks). All study 
groups reported low 
diabetes distress levels 
and high treatment-
related satisfaction.  

●●◌◌ 
Low 

General QoL 

N = 234 

2 RCTs51,110 

Not serious Serious 
(downgraded 1 
level) 
• Inconsistent 

direction of 
effect on 
similar scales 
across studies 

Serious 
(downgraded 
1 level) 
• Largest 

study used a 
nonthera-
peutic CGM 
which of 
which the 
modality 
and model 

Not serious Not assessed There were mixed 
general QoL findings, 
indicating either no 
difference or improved 
QoL with CGM, across 
multiple validated 
measurement scales. 
One study found no 
between-group 
differences at 24 
weeks in either the 
EQ-5D or WHO-5 
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Number of 
Participants 
(N) and 
Number of 
RCTs 

Risk of Bias Inconsistency Indirectness Imprecision 
Publication 
Bias or Other 

Effect 

Overall 
Certainty of 
Evidence 
Rating 

are currently 
discontinued 

• Comparison
at different 
timepoints 

scales, although both 
study groups had 
scores indicating 
overall high well-being. 
One study found no 
between group 
difference in WHO-5 
scores at 24 weeks but 
reported significantly 
higher scores with 
CGM vs. SMBG at 52 
weeks (67.4 vs. 59.8 
points; P =.04). This 
difference did/did not 
meet the threshold for 
clinical significance. 

Abbreviations. CGM: continuous glucose monitor(ing); CI: confidence interval; COI: conflict of interest; EQ-5D: EuroQol 5-Dimension; GRADE: Grading of 
Recommendations, Assessment, Development, and Evaluations; HbA1c: glycated hemoglobin; MA: meta-analysis; MCID: minimal clinically important 
difference; MD: mean difference; QoL: quality of life; RCT: randomized controlled trial; SMBG: self-monitoring of blood glucose; T2D: type 2 diabetes; WHO: 
World Health Organization. 
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Table G2. GRADE Profile: CGM vs. No CGM in Adults With T2D on Oral Hypoglycemic Medications 

Number of 
Participants 
(N) and 
Number of 
RCTs 

Risk of Bias Inconsistency Indirectness Imprecision 
Publication 
Bias or Other 

Effect 

Overall 
Certainty of 
Evidence 
Rating 

Change in HbA1c 
N = 560 

6 
RCTs95,114,117

,118,120,124 

Serious 
(downgraded 1 
level) 
• Most studies 

had high or 
moderate 
RoB 

• Lack of 
information 
regarding 
study group 
allocation 
procedures 

• Funding-
related COI 
concerns 

• Differential 
LTFU in 
several 
studies 

• Potential for 
selection 
bias due to 
run-in 
periods 

Serious 
(downgraded 1 
level) 
• High I2 in MA 
• Pooled 

results were 
significant 
when 
GLiMPSE 
trial was 
removed for 
sensitivity 
testing, but 
the reasons 
for this 
difference 
are unclear 

Not serious 
• Half the 

studies had 
low levels of 
planned CGM 
use (i.e., 
≤ 50% the 
length of 
follow-up) 

Not serious Not assessed No difference in 
HbA1c change from 
baseline in pooled 
analysis (5 RCTs; 
pooled MD, –0.18%; 
95% CI, –0.45 to 0.09; 
P = .20).  
 
Single study not 
included in MA due to 
minimal CGM use 
found mixed results at 
24 weeks.   

●●◌◌ 
Low 
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Number of 
Participants 
(N) and 
Number of 
RCTs 

Risk of Bias Inconsistency Indirectness Imprecision 
Publication 
Bias or Other 

Effect 

Overall 
Certainty of 
Evidence 
Rating 

Achievement of Target HbA1c Level 
N = 70 

1 RCT117 

Serious 
(downgraded 1 
level) 
• High RoB 

study 
• Lack of 

information 
about study 
group 
allocation 
procedures 

• Funding-
related COI 
concerns 

Not assessable 
(single study) 

Serious 
(downgraded 1 
level) 
• Episodic use 

of CGM (only 
30% of total 
study follow-
up) 

Serious 
(downgraded 
1 level) 
• Small 

sample size 
(< 100) 

Data only from 
a single short-
term timepoint 
(12 weeks) 

At 12 weeks of follow-
up, there were no 
significant between-
group differences in 
the proportion of 
individuals randomized 
to CGM versus no 
CGM (i.e., SMBG who 
achieved an HbA1c 
level below 7.0% 
(18.2% vs. 8.7%; 
P = .26) or below 7.5% 
(34.1% vs. 17.4%; 
P = .12). 

●◌◌◌ 
Very low 

Quality of Life 
Diabetes-
related QoL 

N = 277 

3 
RCTs95,114,124 

Serious 
(downgraded 1 
level) 
• 2 of 3 

studies had 
RoB issues 

• Lack of 
information 
about study 
group 
allocation 
procedures 

• High and 
differential 
LTFU in 1 
study 

Not serious  
• Inconsistent 

between-
group results 
across 
studies, but 
not all scales 
were 
measuring 
the same 
concepts (i.e., 
treatment 
satisfaction 
vs. self-
efficacy) 

Serious 
(downgraded 1 
level) 
• Indirect 

outcome 
comparisons 
only 

 No overlap 
in QoL 
scales  

 Limited 
overlap in 
QoL 
constructs 

• 2 studies had 
CGM use 

Serious 
(downgraded 
1 level) 
• Wide 

confidence 
intervals for 
between-
group 
comparisons 
in 1 study 
(Moon, 
2022) 

• Lack of 
MCIDs to 
gauge 

All groups 
generally 
reported 
within-group 
improvements 
from baseline 

There were mixed 
diabetes-related QoL 
results reported across 
6 validated 
measurement scales at 
final follow-up (range, 
16 to 52 weeks); each 
scale was only used by 
a single study. Two 
studies found no-
between group 
differences in any 
reported QoL 
construct and scale 
including diabetes 
distress, perceived 

●◌◌◌ 
Very low 



WA – Health Technology Assessment January 9, 2024 
 

Continuous Glucose Monitors: Draft Evidence Report 168 

Number of 
Participants 
(N) and 
Number of 
RCTs 

Risk of Bias Inconsistency Indirectness Imprecision 
Publication 
Bias or Other 

Effect 

Overall 
Certainty of 
Evidence 
Rating 

• Funding 
related 
author COI 
and concern 
regarding 
funder 
involvement 

< 50% of total 
follow-up 

clinical 
significance 

diabetes status, and 
diabetes self-
management efficacy. 
In comparison, 1 study 
reported improved 
diabetes treatment 
satisfaction with CGM 
vs. SMBG. All study 
groups generally 
reported within-group 
improvements on all 
QoL scales, but MCIDs 
were not widely 
available so clinical 
significance was not 
assessable. 

General QoL 

N = 193 

1 RCT118 

Serious 
(downgraded 1 
level) 
• Single 

moderate-
RoB study 

• Possible 
imbalance of 
OHM use at 
baseline 
with no 
explicit 
method of 
control 

• Possible 
selection 
bias due to 

Not assessable 
(single study) 

Not serious 
• Episodic use 

of CGM < 
60% of total 
study follow-
up (i.e., 
continuous 
use for the 
first 6 weeks 
followed by 
intermittent 
use of one 
sensor every 4 
weeks (each 
sensor lasting 
2 weeks). 

Serious 
(downgraded 
1 level) 
Single study, 
small sample 
size 

Serious 
(downgraded 1 
level) 
• Mixed results 

within 1 
study across 
2 related 
scales of 
overall QoL 

Mixed results on 2 
measures of general 
QoL at 52 weeks in the 
GLiMPSE trial. Due to 
decreases in QoL 
scores in the SMBG 
group the CGM had 
higher overall well-
being on the EQ-5D 
scale, despite no 
change in scores (0.00 
vs. –0.07 points; 
P = .01). There was no 
difference in on the 
EQ-VAS scale at 52 
weeks, although both 
groups reported 

●◌◌◌ 
Very low 
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Number of 
Participants 
(N) and 
Number of 
RCTs 

Risk of Bias Inconsistency Indirectness Imprecision 
Publication 
Bias or Other 

Effect 

Overall 
Certainty of 
Evidence 
Rating 

pre-
allocation 
screening 
with run-in 

• Author-
related COI 
concerns 

improvements (+3.7 vs. 
+4.1 points; P = .85) 

Abbreviations. CGM: continuous glucose monitor(ing); CI: confidence interval; COI: conflict of interest; EQ-5D: EuroQol 5-Dimension; EQ-VAS: EuroQol 
Visual Analogue Scale; GRADE: Grading of Recommendations, Assessment, Development, and Evaluations; HbA1c: glycated hemoglobin; LTFU: long-term 
follow-up; MA: meta-analysis; MCID: minimal clinically important difference; MD: mean difference; OHM: oral hypoglycemic medication; QoL: quality of life; 
RCT: randomized controlled trial; RoB: risk of bias; SMBG: self-monitoring of blood glucose; T2D: type 2 diabetes; WHO: World Health Organization. 
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Table G3. GRADE Profile: CGM vs. No CGM in Adults With T2D on Mixed Nonintensive Hypoglycemic Therapy 

Number of 
Participants 
(N) and 
Number of 
RCTs 

Risk of Bias Inconsistency Indirectness Imprecision 
Publication Bias 
or Other Effect 

Overall 
Certainty of 
Evidence 
Rating 

Change in HbA1c 
N = 450 

5 
RCTs93,97,115,

123,125 

Serious 
(downgraded 1 
level) 
4 of 5 studies 
had moderate 
or high RoB due 
to:  
• Insufficient 

information 
about study 
group 
allocation 
procedures 

• High losses to 
follow-up 

• Mostly per 
protocol 
analyses 

• Industry-
related 
funding 
concerns 

Not serious 
• Results are 

mostly 
consistent. 

• Single study 
with a 
difference 
(Yoo) had the 
highest rate of 
insulin use 
across the 
studies, which 
seems like a 
reasonable 
explanation 
for the 
heterogeneity 

Serious 
(downgraded 2 
levels) 
• Studies varied 

widely in 
terms of mix 
and degree of 
use of 
diabetes 
medications, 
such as insulin 

• 3 of 5 studies 
had very 
limited CGM 
use (< 20% of 
total study 
duration) 

• 2 studies were 
limited to 
higher-risk 
patients (e.g., 
recent MI and 
recent ED 
admission) 

Not serious Not assessed At final study 
follow-up (range, 
12 to 52 weeks), 
there were no 
between-group 
differences in 
change in HbA1c 
from baseline in 
4 studies. 
Comparatively 
CGM use was 
associated with a 
statistically and 
clinically greater 
HbA1c reduction 
(–1.1% vs. –
0.4%; P = .004) 
in 1 study with a 
higher 
proportion of 
insulin users.  
 
All CGM groups 
experienced 
clinically 
meaningful 
reductions in 
HbA1c levels 
(i.e., 0.5%) from 
baseline 

●◌◌◌ 
Very low 
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Number of 
Participants 
(N) and 
Number of 
RCTs 

Risk of Bias Inconsistency Indirectness Imprecision 
Publication Bias 
or Other 

Effect 

Overall 
Certainty of 
Evidence 
Rating 

compared with 
only 3 of 5 
control groups.  

Achievement of Target HbA1c Level 

No studies – not assessable 

Quality of Life 
Diabetes-
related QoL 

N = 271 

3 
RCTs93,115,123 

Serious 
(downgraded 1 
level) 
High risk of bias 
in 2 of 3 studies 
due to:  
• Insufficient 

information 
about study 
group 
allocation 
procedures 

• High losses to 
follow-up 

Not serious Serious 
(downgraded 2 
levels)  
• 2 of 3 studies 

limited to 
higher-risk 
individuals 
(i.e., recent MI 
and recent 
diabetes 
related ED 
admission) 

• Limited 
overlap in QoL 
outcomes and 
scales 

• 2 of 3 studies 
assessed 
limited CGM 
use (i.e., < 33% 
of total study 
duration) 

Not serious Not serious 
• Lack of within-

group scores 
for some 
scales 
precludes 
assessment of 
magnitude of 
changes or 
level of QoL 

No between-
group 
differences at 
final study 
assessments 
(range 12 to 52 
weeks) in 
perceived 
diabetes burden, 
diabetes-related 
distress, and 
treatment 
satisfaction. 

●◌◌◌ 
Very low 

General QoL 

N = 141 

1 RCT93 

Not serious Not assessed 
(single study) 

Serious 
(downgraded 1 
level)  

Serious 
(downgraded 1 
level) 

Serious 
(downgraded 1 
level) 

No difference in 
overall QoL on a 
single validated 
scale.  

●◌◌◌ 
Very low 
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Number of 
Participants 
(N) and 
Number of 
RCTs 

Risk of Bias Inconsistency Indirectness Imprecision 
Publication Bias 
or Other 

Effect 

Overall 
Certainty of 
Evidence 
Rating 

• Limited to 
participants 
with recent 
myocardial 
infarction 

• Study only 
assessed 
isCGM 

• Small sample 
size 

• Wide 
confidence 
interval 

• Short term 
data – 12 
weeks only 

• Lack of within-
group scores 
precludes 
assessment of 
magnitude of 
changes or 
level of QoL 

Abbreviations. CGM: continuous glucose monitor(ing); CI: confidence interval; COI: conflict of interest; ED: emergency department; GRADE: Grading of 
Recommendations, Assessment, Development, and Evaluations; HbA1c: glycated hemoglobin; isCGM: intermittently scanned continuous glucose 
monitor(ing); LTFU: long-term follow-up; MA: meta-analysis; MCID: minimal clinically important difference; MD: mean difference; OHM: oral hypoglycemic 
medication; QoL: quality of life; RCT: randomized controlled trial; RoB: risk of bias; SMBG: self-monitoring of blood glucose; T2D: type 2 diabetes. 
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Table G4. GRADE Profile: CGM vs. No CGM in Pregnant People With GDM Not on Insulin Therapy 

Number of 
Participant
s (N) and 
Number of 
RCTs 

Risk of Bias Inconsistency Indirectness Imprecision 
Publication 
Bias or Other Effect 

Overall 
Certainty of 
Evidence 
Rating 

Change in HbA1c 
N = 270 

3 RCTs 

Serious 
(downgraded 1 
level) 
• Only 1 study 

with low RoB 
• Unclear 

allocation 
procedures 
and per 
protocol 
analyses in 2 
of 3 studies 

Not serious Serious 
(downgraded 1 
level) 
• Use of 

nonthera-
peutic CGM 
2 RCTs (these 
models are 
no longer 
available) 

• Intermittent 
CGM use 
< 33% of 
total follow-
up in the 2 
largest RCTs 

Not serious Note that 
insulin was 
administered as 
needed to an 
unknown 
number of 
study 
participants as 
a standard part 
of study 
procedures  

CGM use (any type) 
was not associated 
with a significantly 
lower HbA1c at 
delivery (4 to 16 weeks 
of follow-up) 
compared with non-
CGM controls. 

●●◌◌ 
Low 

Achievement of Target HbA1c Level 

No studies – not assessable 

QoL 

No studies – not assessable 

Severe Perinatal Morbidity and Mortality 
N = 343 
4 RCTs 

Serious 
(downgraded 1 
level) 
• 2 high and 1 

moderate RoB  
• Unclear 

randomization 

Not serious  Serious 
(downgraded 1 
level) 
• Use of 

nonthera-
peutic CGM 
2 RCTs (these 

Serious 
(downgraded 1 
level) 
• Low event 

rates 
• Small sample 

sizes for rare 

Note that 
insulin was 
administered as 
needed to an 
unknown 
number of 
study 

At the end of 
pregnancy (follow-up 
range, 4 to 16 weeks), 
very few severe 
perinatal events 
occurred and there 
were no statistically 

●◌◌◌ 
Very low 
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Number of 
Participant
s (N) and 
Number of 
RCTs 

Risk of Bias Inconsistency Indirectness Imprecision 
Publication 
Bias or Other 

Effect 

Overall 
Certainty of 
Evidence 
Rating 

and allocation 
procedures 

• unclear or 
high LTFU 

models are 
no longer 
available) 

• Intermittent 
CGM use 
< 33% of 
total follow-
up in the 3 
largest RCTs 

events 
(studies not 
powered to 
detect 
differences) 

• Wide CIs 
when reported 

participants as 
a standard part 
of study 
procedures 

significant between-
group differences in 
most reported 
outcomes, including: 
• Large for gestational 

age 
• Low birth weight 
• NICU admission  
• Perinatal death  
• Preeclampsia 
• Preterm birth 
• Shoulder dystocia 
• Unplanned cesarean 

delivery 
Additionally, 3 of 4 
RCTs found no 
difference in the 
incidence of 
macrosomia between 
the CGM groups and 
no-CGM controls. 
Whereas in the 
FLAMINGO trial 
(N = 100; 12 to 16 
weeks follow-up), 
there was a 
significantly higher 
incidence of 
macrosomia in the 
control group 
compared with those 
using CGM (20% vs. 
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Number of 
Participant
s (N) and 
Number of 
RCTs 

Risk of Bias Inconsistency Indirectness Imprecision 
Publication 
Bias or Other 

Effect 

Overall 
Certainty of 
Evidence 
Rating 

4%; OR, 5.6 [95% CI, 
1.2 to 27.2]; P = .028).  

Abbreviations. CGM: continuous glucose monitor(ing); CI: confidence interval; COI: conflict of interest; GDM: gestational diabetes; GRADE: Grading of 
Recommendations, Assessment, Development, and Evaluations; HbA1c: glycated hemoglobin; LTFU: long-term follow-up; MA: meta-analysis; MCID: 
minimal clinically important difference; MD: mean difference; NICU: neonatal intensive care unit; OHM: oral hypoglycemic medication; QoL: quality of life; 
RCT: randomized controlled trial; RoB: risk of bias; SMBG: self-monitoring of blood glucose; T2D: type 2 diabetes. 

Table G5. GRADE Profile: Cost Effectiveness of CGM vs. SMBG in Adults With T2D on Nonintensive Insulin Regimens 

Number of 
Participants 
(N) and 
Number of 
Studies 

Risk of Bias Inconsistency Indirectness Imprecision 
Publication 
Bias or Other Effect 

Overall 
Certainty of 
Evidence 
Rating 

Cost-Effectiveness 
1 cost-
effective-
ness 
analysis132 

Serious 
(downgraded 1 
level) 
• Funding-

related COI 
concerns 

Not serious Not serious Not serious  Not assessed Over a 10-year time 
horizon, from a 
Medicaid perspective 
• CGM (specifically, 

FreeStyle Libre 
systems) was 
dominant to SMBG, 
providing more 
QALYs and LYs at 
lower costs for 
people with T2D on 
basal insulin 

●●●◌ 
Moderate 

Abbreviations. CGM: continuous glucose monitoring; GRADE: Grading of Recommendations, Assessment, Development, and Evaluation; HbA1c: glycated 
hemoglobin; LY: life-year; QALY: quality-adjusted life year; SMBG: self-monitoring blood glucose; T2D: type 2 diabetes. 
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Appendix H. Full Details of Ongoing Studies 

Table H1. RCTs of CGM in Currently Uncovered Populations 

Study Characteristics Inclusion Criteria GRADE Outcomes 

Primary 
Completion 
Date 

Study Name 
Trial Number 

Expected 
Enrollment  
Follow-up 
Location 

CGM 
Type Control Group(s) Treatment Regimen(s) 

Min. 
HbA1c 
Level C

ha
ng

e 
in

 H
bA

1c
 

Ta
rg

et
 H

bA
1c

 le
ve

l 

Q
oL

 

P
er

in
at

al
 m

or
bi

di
ty

  

Adults With T2D Not on Intensive Insulin Regimens 
CONTROL-DM 
NCT04871438143 
 

N = 34 
12 weeks 
Singapore 

IS • SMBG • Nonintensive insulin 9% ✓ X ✓ X September 
2022 

FreEdoM-2 
NCT04926623144 

N = 159 (actual) 
24 weeks 
South Korea 

IS • SMBG • Nonintensive insulin 7.5%  ✓ X ✓ X October 
2022 
(actual) 

DISCO GM 
ISRCTN17386990
139 

N = 62 (actual) 
36 weeks 
UK 

RT • Usual care • Nonintensive insulin 
• OHM therapy 
• No insulin or OHMs 

9% ✓ X ✓ X March 
2023 

iCUDE 
NCT05319496149 

N = 105 (actual) 
12 weeks 
Canada 

IS • Usual care • OHM therapy 
• No insulin or OHMs 

7.0% ✓ X ✓ X January 
2024 
(actual) 

IGNITE  
NCT05516797153 

N = 178 (actual) 
12 weeks 
United States 

IS • SMBG • Nonintensive insulin 
• OHM therapy 

7.5% ✓ X X X March 
2024 
(actual) 

CUTDM 
NCT05394844151 

N = 120 (actual) 
24 weeks 
United States 

RT • Usual care • Nonintensive insulin 
• OHM therapy 
• No insulin or OHMs 

8.0% ✓ X ✓ X April 2024 
(actual) 

2GO-CGM a 

ACTRN 
12621000889853
174 

N = 80 
12 weeks 
intervention 
(crossover design) 
New Zealand 

RT • Blinded CGM • Nonintensive insulin 
 

8.0% ✓ X ✓ X April 2024 
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Study Characteristics Inclusion Criteria GRADE Outcomes 

Primary 
Completion 
Date 

Study Name 
Trial Number 

Expected 
Enrollment  
Follow-up 
Location 

CGM 
Type Control Group(s) Treatment Regimen(s) 

Min. 
HbA1c 
Level C

ha
ng

e 
in

 H
bA

1c
 

Ta
rg

et
 H

bA
1c

 le
ve

l 

Q
oL

 

P
er

in
at

al
 m

or
bi

di
ty

  

NCT05826678154 N = 30 
24 weeks 
United States 

 NR •  SMBG • NR 7.5% ✓ X  ✓  X May 2024 
(actual) 

GLAM 
NCT05431296152 

N = 160 
26 weeks 
UK 

RT • Blinded CGM • Nonintensive insulin 
• OHM therapy 

6.5% ✓ X ✓ X August 
2024 

CGM-DTx 
NCT06111508161 

N = 30 (actual) 
16 weeks 
United States 

RT • SMBG • Nonintensive insulin 7.0% ✓ X X X September 
2024 
(actual) 

NCT06594055168 N = 120 
24 weeks 
South Korea 

IS •  SMBG • OHM therapy 
• No insulin or OHMs 

6.5% ✓  X  ✓ X  October 
2024 

DDART 
NCT04663061142 

N = 65 (actual) 
52 weeks 
United States 

RT • Usual care • NR 6.5% ✓ X X X November 
2024 

NCT05944432156 N = 430 
32 weeks 
UK 

RT • SMBG • Nonintensive insulin 7.5% ✓ X X X December 
2024 

NCT06517576167 N = 150 
16 weeks 
United States 

RT • Usual care • Nonintensive insulin 8.0% ✓ X ✓ X June 2025 

NCT06054659159 N = 92 
16 weeks 
United States 

RT • SMBG • NR 8.0% X X ✓ X July 2025 

NCT06465693165 N = 10 
12 weeks 
United States 

RT • Usual care • OHM therapy 
• No insulin or OHMs 

7.0% ✓ X ✓ X July 2025 
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Study Characteristics Inclusion Criteria GRADE Outcomes 

Primary 
Completion 
Date 

Study Name 
Trial Number 

Expected 
Enrollment  
Follow-up 
Location 

CGM 
Type Control Group(s) Treatment Regimen(s) 

Min. 
HbA1c 
Level C

ha
ng

e 
in

 H
bA

1c
 

Ta
rg

et
 H

bA
1c

 le
ve

l 

Q
oL

 

P
er

in
at

al
 m

or
bi

di
ty

  

NCT06028503157 N = 60 
52 weeks 
United States 

RT • Usual care • Nonintensive insulin 
• OHM therapy 
• No insulin or OHMs 

6.0% ✓ X ✓ X August 
2025 

NCT06643611170 N = 60 
24 weeks 
United States 

NR 
 

• HbA1c testing • Nonintensive insulin 8% ✓ ✓ ✓ X December 
2025 

NCT06296550162 N = 140 
24 weeks 
United States 

RT • Usual care • OHM therapy 
• No insulin or OHMs 

7.5% ✓ X ✓ X April 2026 

NCT06641765169 N = 96 
36 weeks 
Denmark 

RT • SMBG • OHM therapy 
• No insulin or OHMs 

NR ✓ X ✓ X September 
2026 

GluCoCare 
NCT05222815147 

N = 359 
52 weeks 
United States 

NR • SMBG • Nonintensive insulin 7.5% ✓ X ✓ X October 
2026 

TEAM-CGM 
NCT05911256155 

N = 318 
24 weeks 
United States 

NR • Usual care • OHM therapy 
• No insulin or OHMs 

 9% ✓

  
X
 

  

✓ X   September 
2027 

CHANGE-diab 
NCT06471699166 

N = 250 
70 weeks 
Sweden 

NR • SMBG • OHM therapy 
• No insulin or OHMs 

7.5% ✓ X ✓ X December 
2027 

Youth With T2D Not on Intensive Insulin Regimens 
FREE_CGM 
NCT06089070160 

N = 30 
24 weeks 
United States 

RT • Usual care • Nonintensive insulin 6.5% ✓ X ✓ X December 
2027 
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Study Characteristics Inclusion Criteria GRADE Outcomes 

Primary 
Completion 
Date 

Study Name 
Trial Number 

Expected 
Enrollment  
Follow-up 
Location 

CGM 
Type Control Group(s) Treatment Regimen(s) 

Min. 
HbA1c 
Level C

ha
ng

e 
in

 H
bA

1c
 

Ta
rg

et
 H

bA
1c

 le
ve

l 

Q
oL

 

P
er

in
at

al
 m

or
bi

di
ty

  

Pregnant People With T2D Not on Insulin 
AT GOAL 
NCT05370612150 

N = 16 (actual) 
At delivery 
United States 

RT • SMBG • Not on insulin NR ✓ X ✓ ✓ December 
2024 

NCT05317585148 N = 180 
At delivery 
United States 

NR • SMBG • Not on insulin 6.5% X X ✓ ✓ July 2026 

PROTECT 
ISRCTN12804317
138 

N = 422 
At delivery 
UK 

RT • SMBG • Not on insulin 6.1% ✓ X ✓ ✓ April 2027 

Pregnant People With GDM Not on Insulin 
DiP GlucoMo 
NCT05037526146 

N = 302 
Up to 2 years 
Switzerland 

RT • Blinded CGM • Not on insulin NA ✓ X X ✓ September 
2023 

NCT03981328172 N = 372 
At delivery 
Austria 

RT • SMBG • Not on insulin NA ✓ X ✓ ✓ December 
2023 

STEADYSUGAR 
NCT04948112145 

N = 128 (actual) 
Up to 32 weeks 
United States 

 RT • Blinded CGM •  Not on insulin  NA  ✓ X  ✓  ✓ May 2024 
(actual) 

RECOGNISE173 
ISRCTN42125256 

N = 60 (actual) 
At delivery 
UK 

IS • SMBG • On metformin b NA ✓ X ✓ ✓ July 2024 
(actual) 

GDLIBRE 
NCT06031987158 

N = 100 
Up to 12 weeks 
postpartum 
South Korea 

IS • SMBG • Not on insulin  NA ✓ X ✓ ✓ December 
2024 
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Study Characteristics Inclusion Criteria GRADE Outcomes 

Primary 
Completion 
Date 

Study Name 
Trial Number 

Expected 
Enrollment  
Follow-up 
Location 

CGM 
Type Control Group(s) Treatment Regimen(s) 

Min. 
HbA1c 
Level C

ha
ng

e 
in

 H
bA

1c
 

Ta
rg

et
 H

bA
1c

 le
ve

l 

Q
oL

 

P
er

in
at

al
 m

or
bi

di
ty

  

CORDELIA 
NCT06310356163 

N = 386 
At delivery 
Belgium 

RT • SMBG   Not on insulin NA ✓ X ✓ ✓ September 
2025 

CAPO 
NCT04219085141 

N = 80 
Delivery (40 weeks) 
United States 

NR • SMBG • Not on insulin NA X X X ✓ December 
2025 

NCT06436326164 N = 120 
Up to 12 weeks 
postpartum 
Taiwan 

RT • SMBG • Not on insulin NA X X ✓ ✓ June 2026 

ISRCTN92877235
140 

N = 40 (actual) 
Up to 12 weeks 
postpartum 
UK 

IS • SMBG • Not on insulin NA X X ✓ ✓ April 2027 

NCT06648174171 N = 120 
Up to 12 weeks 
postpartum 
Taiwan 

RT • SMBG 
• Perinatal 

nursing care 

• Not on insulin NA X X ✓ ✓ December 
2027 

Notes. ✓ denotes yes; X denotes no; a Ages 16 and older; b Inclusion criteria indicate on insulin or metformin so study will be eligible if results stratified. 

Abbreviations. CGM: continuous glucose monitor(ing); GDM: gestational diabetes; GRADE: Grading of Recommendations Assessment, Development and 
Evaluation; HbA1c: hemoglobin A1c; IS: intermittently scanned continuous glucose monitor(ing); NA: not applicable; NR: not reported; OHM: oral 
hypoglycemic medication; QoL: quality of life; RT: real-time continuous glucose monitor(ing); SMBG: self-monitoring blood glucose; T2D: type 2 diabetes; 
UK: United Kingdom. 
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Appendix I. Full Evidence Tables for Economic Studies (KQ4) 

Table I1. Study Characteristics and Evidence Tables for Economic Studiesa 

Citation 
Perspective 
Risk of Bias 

Design 
Intervention 
Comparator(s) 

Population Analytic Assumptions or Methods Main Findings 

Adults With T2D on Nonintensive Insulin Regimens 
Frank, 2024132 

US 
perspective, 
specifically 
Medicaid 

Moderate RoB 

Patient-level 
microsimulation 
model 
• FreeStyle Libre 
• SMBG 
• N = 10,000 

simulated 
patients 

Adults with T2D using 
basal insulin 
• Mean age at model 

entry, 56.0 years (SD, 
10.2) 

• Female, 48.0% 
• Race/ethnicity, 13.6% 

Black, 17.0% Hispanic 
• Mean HbA1c, 9.2% (SD, 

1.0) 
• Current smokers, 12.0% 
• Comorbid CVD, 35.7% 
• OAD medications, 

83.0% 
No details of insulin use 
intensity reported 

Pregnancy not reported 

• Perspective, Medicaid 
• Time horizon, 10 years 
• Costs and utility discount, 3.0% 
• Model, Determination of Diabetes 

Utilities, Costs, and Effects 
(DEDUCE) 

• Key model inputs 
• Reduction in HbA1c (one-time), 

1.1% CGM vs. 0% SMBG 
• Severe hypoglycemic event 

(annual probability), 0.41% CGM 
vs. 0.73% SMBG 

• Nonsevere hypoglycemic event 
(events per year), 16.50 CGM vs. 
23.31 SMBG 

• Severe DKA event (annual 
probability), 0.34% CGM vs. 1.37% 
SMBG 

• DKA mortality (probability per 
event), 4.7% CGM vs. 4.7% SMBG 

• Baseline health utility, 0.8 
• Fingerstick disutility, 0.03 
• Severe hypoglycemic event 

disutility, 0.036 per event 
• Nonsevere hypoglycemic event 

disutility, 0.00163 per event 
• DKA disutility, 0.0091 per event 
• Blindness disutility, 0.057 in year 1 

then 0.057 in subsequent years 

In the base case analysis, CGM was 
dominant to SMBG, providing more 
QALYs (6.18 vs. 5.97) at a lower cost 
($70,137 vs. $71,809) over the 10-
year time horizon. 

Similarly, the use of CGM resulted in 
greater LYs (8.08 vs. 7.98) at a lower 
cost ($70,137 vs. $71,809) over the 
10-year time horizon. 

Scenario analyses were consistent 
with the base case results, and the 
ICER for CGM vs. SMBG ranged 
from cost-effective to dominant.  

In probabilistic analysis, CGM was 
100% likely to be cost-effective 
relative to SMBG at a willingness-to-
pay threshold of $50,000/QALY. 

See also Table I2. 



WA – Health Technology Assessment January 9, 2024 
 

Continuous Glucose Monitors: Draft Evidence Report 182 

Citation 
Perspective 
Risk of Bias 

Design 
Intervention 
Comparator(s) 

Population Analytic Assumptions or Methods Main Findings 

• Congestive heart failure disutility, 
0.089 in year 1 then 0.041 in 
subsequent years 

• MI disutility, 0.042 in year 1 then 
0.011 in subsequent years 

• Renal failure disutility, 0.024 in 
year 1 then 0.024 in subsequent 
years 

• Stroke disutility, 0.204 in year 1 
then 0.101 in subsequent years 

Adults With T2D on Mixed Nonintensive Hypoglycemic Treatment Regimens 
Kerr, 2023131 

US, commercial 
and Medicare 
claims 

Moderate RoB 

Retrospective 
analysis 
• CGM 

(N = 3,498) 
• SMBG 

(N = 3,498) 

Adults with 
nonintensively managed 
primary or secondary T2D 
• Mean age in years, 52.8 

(SD, 8.9) vs. 52.8 (SD, 
8.9) 

• Female, 48.2% vs. 
47.8% 

• CVD, 11.2% vs. 12.3% 
• Microvascular and 

macrovascular 
complications, 30.5% 
vs. 30.2% 

• Mean frequency of 
SMBG tests per day, 
1.34 (SD, 1.58) vs. 1.35 
(SD, 1.62) 

• Injectables only, 0.8% 
vs. 0.8% 

• OHM plus injectables, 
19.0% vs. 19.2% 

• OHM only, 41.4% vs. 
41.6% 

Propensity score matching, then 
logistic regression analysis with 
multiple covariatesa 

Costs adjusted as per the 2020 US 
dollar 

Follow-up, 12 months pre and post 

HCRU and costs reported as 
annualized means 

After propensity score matching, 
HCRU PPPY, CGM vs. SMBG 
• Patients with an IP stay, 6.7% vs. 

7.1%; P = .54 
• Mean number of IP admissions, 

0.09 (SD, 0.4) vs. 0.1 (SD, 0.4); 
P = .33 

• Patients with an ED visit, 23.2% vs. 
20.9%; P = .02 

• Mean number of ED visits, 0.41 
(SD, 1.0) vs. 0.41 (SD, 1.2); P = .75 

• Patients with an OP visit, 98.9% vs. 
98.5%; P = .12 

• Mean number of OP visits, 13.98 
(SD 13.0) vs. 12.77 (SD 12.1); 
P < .001 

• Patients with an OP 
endocrinologist visit, 35.9% vs. 
22.6%; P < .001 

• Mean number of OP 
endocrinologist visits, 1.04 (SD 1.7) 
vs. 0.64 (SD 1.5); P < .001 
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Citation 
Perspective 
Risk of Bias 

Design 
Intervention 
Comparator(s) 

Population Analytic Assumptions or Methods Main Findings 

• OHM plus insulin, 
29.8% vs. 29.4% 

• Injectables plus insulin, 
14.8% vs.14.2% 

• Insulin only, 13.6% vs. 
12.9% 

• No treatment, 2.1% vs. 
2.2% 

Nonintensive 
management was defined 
as not using rapid-acting 
prandial insulin or using 
glucagon medication 

Use of CGM during the 
pre-index period, 
pregnancy, gestational or 
secondary diabetes at any 
time during the study 
period were excluded 

All-cause health care mean costs 
PPPY, CGM vs. SMBG 
• Total all-cause costs, $20,542 vs. 

$19,349; P < .001 
• OP office visit costs, $2,292 vs. 

$1,882; P < .001 
• ED visit costs, $705 vs. $668; 

P ≤ .05 
• Other OP care, $4,353 vs. $4,646; 

P > .05 
• IP costs, $2,562 vs. $3,179; P > .05 
Pharmacy mean costs, CGM vs. 
SMBG 
• Total pharmacy costs, $10,629 vs. 

$8,974; P < .001 
• Glucose-lowering medications, 

$6,312 vs. $5,605; P < .001 
• CGM devices, $928 vs. 0; P < .001 
• Blood glucose monitoring devices, 

$95 vs. $411; P < .001 
• Other pharmacy costs, $3,294 vs. 

$2,957; P < .001 
Note. a Covariates for the logistic regression included age, gender, geographical region, health plan coverage, baseline comorbidity, CCI score, presence of 
certain comorbidities and complications, OHM types, frequency of SMBG testing in the pre-period index, baseline all-cause cost, and baseline HCRU. Bold 
text indicates statistically significant findings. 
Abbreviations. CCI: Charlson Comorbidity Index; CGM: continuous glucose monitor(ing); CVD: cardiovascular disease; DKA: diabetic ketoacidosis; ED: 
emergency department; HbA1c: glycated hemoglobin; HCRU: health care resource utilization; ICER: incremental cost-effectiveness ratio; IP: inpatient; LY: 
life year; NR: not reported; OAD: oral antidiabetic; OHM: oral hypoglycemic medication; OP: outpatient; PPPY: per-patient per-year; QALY: quality-adjusted 
life year; RoB: risk of bias; SD: standard deviation; SMBG: self-monitoring blood glucose; T2D: type 2 diabetes. 
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Table I2. Complications and Costs Over a 10-Year Time Horizon From Frank et al., 2024132 

Complications and Costs CGM SMBG Difference  
(CGM – SMBG) 

Cumulative Incidence of Complications 
Blindness 6.7% 7.9% -1.2% 

Congestive heart failure 7.9% 9.5% -1.6% 

Myocardial infarction 12.1% 14.4% --2.2% 

Renal failure 6.5% 7.5% --0.9% 

Stroke 3.6% 5.0% -1.4% 

Treatment Costs 
Glucose monitoring costs $14,842 $4,385 $10,456 

Acute Diabetic Event Costs 
Severe hypoglycemic event $353 $624 -$271 

Nonsevere hypoglycemic event $0 $0 $0 

Diabetic ketoacidosis $766 $2,926 -$2,159 

Costs of Complications 
Blindness $4,555 $5,291 --$736 

Congestive heart failure $4,890 $5,952 -$1,061 

Myocardial infarction $10,224 $12,220 -$1,996 

Renal failure $32,951 $38,243 -$5,292 

Stroke $1,556 $2,168 -$612 

Total Costs 
Total costs $70,137 $71,809 -$1,671 

Abbreviations. CGM: continuous glucose monitor(ing); SMBG: self-monitoring blood glucose. 
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Appendix J. Payer Coverage Policies 

Table J1. Payer Policies 

Payer Policy Language 

Medicare 
Medicare LCD glucose monitors 
L33822188 
Last review: October 1, 2024 

CONTINUOUS GLUCOSE MONITORS (CGMs) 
A non-adjunctive CGM can be used to make treatment decisions without the need for a stand-
alone BGM to confirm testing results. An adjunctive CGM requires the user verify their glucose 
levels or trends displayed on a CGM with a BGM prior to making treatment decisions. On 
February 28, 2022, CMS determined that both non-adjunctive and adjunctive CGMs may be 
classified as DME. 
Refer to the NON-MEDICAL NECESSITY COVERAGE AND PAYMENT RULES and CODING 
GUIDELINES sections in the LCD-related Policy Article for additional information regarding 
classification of CGMs as DME. 
To be eligible for coverage of a CGM and related supplies, the beneficiary must meet all of the 
following initial coverage criteria (1)-(5): 

1. The beneficiary has diabetes mellitus (Refer to the ICD-10 code list in the LCD-related 
Policy Article for applicable diagnoses); and,  

2. The beneficiary’s treating practitioner has concluded that the beneficiary (or 
beneficiary’s caregiver) has sufficient training using the CGM prescribed as evidenced 
by providing a prescription; and,  

3. The CGM is prescribed in accordance with its FDA indications for use; and,  
4. The beneficiary for whom a CGM is being prescribed, to improve glycemic control, 

meets at least one of the criteria below: 
5.  

A. The beneficiary is insulin-treated; or,  
B. The beneficiary has a history of problematic hypoglycemia with documentation 

of at least one of the following (see the POLICY SPECIFIC DOCUMENTATION 
REQUIREMENTS section of the LCD-related Policy Article (A52464)): 
▪ Recurrent (more than one) level 2 hypoglycemic events (glucose 

<54mg/dL (3.0mmol/L)) that persist despite multiple (more than one) 
attempts to adjust medication(s) and/or modify the diabetes treatment 
plan; or, 

▪ A history of one level 3 hypoglycemic event (glucose <54mg/dL 
(3.0mmol/L)) characterized by altered mental and/or physical state 
requiring third-party assistance for treatment of hypoglycemia 

https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdid=33822&ver=70&keyword=Glucose%20monitor&keywordType=starts&areaId=all&docType=NCD,F,P&contractOption=all&sortBy=relevance&bc=1
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Payer Policy Language 
5. Within six (6) months prior to ordering the CGM, the treating practitioner has an in-

person or Medicare-approved telehealth visit with the beneficiary to evaluate their 
diabetes control and determined that criteria (1)-(4) above are met. 

CGM Continued Coverage 
Every six (6) months following the initial prescription of the CGM, the treating practitioner 
conducts an in-person or Medicare-approved telehealth visit with the beneficiary to document 
adherence to their CGM regimen and diabetes treatment plan. 
When a CGM (code E2102 or E2103) is covered, the related supply allowance (code A4238 or 
A4239) is also covered. Supplies (code A4238) for an adjunctive CGM integrated into an 
external insulin infusion pump are covered when the beneficiary meets both the CGM coverage 
criteria and the coverage criteria for an external insulin infusion pump. Refer to the External 
Infusion Pumps LCD (L33794) for additional information regarding billing a CGM receiver 
incorporated into an insulin infusion pump. 
If any of the initial coverage criteria (1)-(5), or the continued coverage criterion are not met, the 
CGM and related supply allowance will be denied as not reasonable and necessary. 
The supply allowance (code A4238 or A4239) is a monthly allowance that may be billed up to a 
maximum of three (3) units of service (UOS) per ninety (90) days at a time. Billing more than 
three (3) UOS per ninety (90) days of code A4238 or A4239 will be denied as not reasonable 
and necessary. Refer to the CODING GUIDELINES section in the LCD-related Policy Article for 
additional billing instructions. 
Non-adjunctive CGM devices replace standard home BGMs (HCPCS codes E0607, E2100, 
E2101) and related supplies (HCPCS codes A4233, A4234, A4235, A4236, A4244, A4245, 
A4246, A4247, A4250, A4253, A4255, A4256, A4257, A4258, A4259). Claims for a BGM and 
related supplies, billed in addition to a non-adjunctive CGM device (code E2103) and associated 
supply allowance (code A4239), will be denied.  
Adjunctive CGM devices do not replace a standard home BGM. The supply allowance for an 
adjunctive CGM (A4238) encompasses all items necessary for the use of the device and 
includes but is not limited to, CGM sensors and transmitters. Code A4238 does not include a 
home BGM and related BGM testing supplies. These items may be billed separately, in addition 
to code A4238. Refer to the CODING GUIDELINES section in the LCD-related Policy Article for 
additional information.  
All CGM devices billed to Medicare using HCPCS code E2103 must be reviewed for correct 
coding by the Pricing, Data Analysis and Coding (PDAC) contractor and be listed on the Product 
Classification List (PCL). Effective July 1, 2022, all CGMs billed to Medicare using HCPCS code 
E2102 must be reviewed for correct coding by the PDAC contractor and be listed on the PCL. If 
a CGM system is billed using HCPCS code E2102 or E2103 but the CGM system is not on the 
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Payer Policy Language 
PCL for that particular HCPCS code, then the claim will be denied as incorrect coding. Refer to 
the CODING GUIDELINES section in the LCD-related Policy Article for additional information.  
 

Private Payers 
Aetna 
Diabetes tests, programs and supplies189 
Last review: October 10, 2024 
 

A. Continuous Glucose Monitoring (CGM) Devices 
1. Short-term (72 hours to 1 week) diagnostic use of continuous glucose monitoring (CGM) 

devices for the following indications: 
a. For members with diabetes who have either of the following problems in controlling 

blood glucose level, unresponsive to conventional insulin dose adjustment: 
i. Hypoglycemia unawareness; or 
ii. Repeated hypoglycemia (less than 50 mg/dL) and 

hyperglycemia (greater than 150 mg/dL) at the same time each 
day; or 

b. To diagnose primary islet cell hypertrophy (nesidioblastosis) or persistent 
hyperinsulinemic hypoglycemia of infancy (PHHI) (congenital hypoglycemia) 
in members with symptoms suggestive of recurrent hypoglycemia. For short-term (72 
hours to 1 week) diagnostic use, no more than 2 continuous glucose monitoring 
periods within a 12-month period; 

2. Long-term (greater than 1 week) therapeutic use of continuous glucose monitoring (CGM) 
devices (e.g., Dexcom, Eversense, Freestyle Libre, Guardian) for the following indications:  

a. Criteria for Initial Approval 
i.Member has a diagnosis of diabetes mellitus (type 1 or type 2) and meets either of 
the following: 

i.Member meets all of the following criteria: 
i.Member is 18 years of age or older; and 
ii.Member is using an intensive insulin regimen (defined as multiple daily 

injections [i.e., 3 or more injections per day] or insulin pump therapy); and 
iii.Member is not meeting glycemic targets or member is experiencing 

hypoglycemia (including hypoglycemia unawareness); or 
ii.Member is less than 18 years of age and using an intensive insulin regimen (as 

defined above); or 
ii.Member has a diagnosis of glycogen storage disease; 

b. Continuation of Therapy 
Member meets either of the following: 

i.Member has experienced improved glycemic control or decreased hypoglycemia 
episodes while using a CGM; or 

https://www.aetna.com/cpb/medical/data/1_99/0070.html
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Payer Policy Language 
ii.Member is being assessed every 6 months by the prescriber for adherence to 

their CGM regimen and diabetes treatment plan. 
Long-term therapeutic use of a CGM device is considered experimental, investigational, or 
unproven for all other indications, including the following (not an all-inclusive list), because 
there is insufficient evidence of the clinical benefits of this approach for these indications: 

a. Gestational diabetes 
b. Member with type 2 diabetes not using intensive insulin regimens; 
c. Monitoring blood glucose in non-diabetic members following gastric bypass surgery 
d. Neonatal hypoglycemia 
e. Nesidioblastosis (primary islet cell hypertrophy). 

Anthem 
Continuous glucose monitoring devices #CG-
DME-42190 
Last review: August 8, 2024 

Medically Necessary: 
I. Non-Implanted Continuous Interstitial Glucose Monitoring Devices for Personal Use 
Use of a non-implanted continuous interstitial glucose monitoring device for personal use is 
considered medically necessary for individuals who meet the following criteria: 

A. Individual has been diagnosed with diabetes mellitus (any type); and 
B. Insulin injections are required multiple times daily or an insulin pump is used for 

maintenance of blood sugar control; and 
C. Both of the following (1 and 2): 

1. The individual or caregiver(s) demonstrates the following: 
a. An understanding of the technology, including use of the device to 

recognize alerts and alarms; and 
b. Motivation to use the device correctly and consistently; and 
c. Continued participation in a comprehensive diabetes treatment plan; 
d. and 

2. Any of the following are present, despite ongoing management using self-
monitoring and insulin administration regimens to optimize care: 

a. Inadequate glycemic control, demonstrated by HbA1c measurements 
above target; or 

b. Persistent fasting hyperglycemia; or 
c. Recurring episodes of hypoglycemia (blood glucose <54 mg/dL); or 
d. Hypoglycemia unawareness that puts the individual or others at risk; or 
e. In children and adolescents with type 1 diabetes who have achieved 

HbA1c levels below 7.0%, when treatment is intended to maintain 
target HbA1c levels and limit the risk of hypoglycemia. 

Continued use of a non-implanted continuous interstitial glucose monitoring device for personal 
use is considered medically necessary when there is documentation that the device has 

https://www.anthembluecross.com/dam/medpolicies/abcny/active/guidelines/gl_pw_d073854.html
https://www.anthembluecross.com/dam/medpolicies/abcny/active/guidelines/gl_pw_d073854.html
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Payer Policy Language 
resulted in clinical benefit (for example, improved or stabilized HbA1c control or fewer episodes 
of symptomatic hypoglycemia or hyperglycemia). 
Replacement of a non-implanted continuous interstitial glucose monitoring device for personal 
use is considered medically necessary when the following criteria have been met: 

A. The device is out of warranty; and 
B. The device is malfunctioning; and 
C. The device cannot be refurbished. 

II. Implanted Continuous Interstitial Glucose Monitoring Devices for Personal Use 
Use of an implanted continuous interstitial glucose monitoring device for personal use is 
considered medically necessary when the criteria below have been met: 

A. The individual is 18 years of age or older; and 
B. The individual meets the medical necessity criteria above for a non-implanted 

continuous interstitial glucose monitoring device for personal use. 
Continued use of an implanted continuous interstitial glucose monitoring device for personal use 
is considered medically necessary when there is documentation that the device has resulted in 
clinical benefit (for example, improved or stabilized HbA1c control or fewer episodes of 
symptomatic hypoglycemia or hyperglycemia). 
Replacement of an implantable continuous interstitial glucose monitoring device for personal use 
is considered medically necessary in accordance with FDA approved indications for use. 
III. Professional, Intermittent, Short-Term Continuous Interstitial Glucose Monitoring Devices 
Use of a continuous interstitial glucose monitoring device for professional, intermittent, short-
term use is considered medically necessary when all of the following criteria are met: 

A. Individual meets medically necessary criteria for a non-implanted continuous interstitial 
glucose monitoring devices above; and 

B. Monitoring and interpretation are under the supervision of a physician; and 
C. The device is only used for a maximum of 14 consecutive days on an appropriate, 

periodic basis. 
Not Medically Necessary: 
Use of continuous interstitial glucose monitoring devices is considered not medically 
necessary when the criteria above have not been met. 
Continued use of a continuous interstitial glucose monitoring device is considered not medically 
necessary when continued use criteria above have not been met. 
Replacement of currently functional and warrantied continuous interstitial glucose monitoring 
devices is considered not medically necessary when the replacement criteria above have not 
been met. 

Cigna (1 of 2) 
Diabetes equipment and supplies192 

Continuous Glucose Monitoring System (CGMS)  

https://static.cigna.com/assets/chcp/pdf/coveragePolicies/medical/mm_Future/mm_0106_coveragepositioncriteria_blood_glucose_monitors.pdf
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Payer Policy Language 
Effective date: January 15, 2025a 

 
Policy likely replaces policy below in 2025. 

A minimally invasive, continuous glucose monitoring system (CGMS) is considered medically 
necessary for the management of difficult to control insulin-treated diabetes mellitus (e.g., 
hypo- or hyperglycemic episodes unresponsive to adjustments in therapy, asymptomatic 
nocturnal hypoglycemia) for up to 14 days under the core medical benefits of the plan, for up to 
six separate sessions in any given 12-month period (CPT® code 95249, 95250, 95251). 
 
Therapeutic/non-adjunctive Continuous Glucose-Monitoring Systems  
A minimally invasive, therapeutic/non-adjunctive continuous glucose monitoring system 
(CGMS) (HCPCS A4238, A4239, E2102, E2103), which may include sensors (HCPCS A4238, 
A4239, A9276), transmitters (HCPCS A4238, A4239, A9277) and reader/receiver (HCPCS 
A9278, E2102, E2103), is considered medically necessary for the management of type 1 or type 
2 diabetes mellitus:  
• Freestyle Libre and Freestyle Libre 14 day for an individual age 18 years and older  
• Freestyle Libre 2 and Freestyle Libre 3 for an individual age 4 years and older  
• Freestyle Libre 2 Plus, Freestyle Libre 3 Plus, Dexcom G6® and Dexcom G7 for an individual 

age 2 years and older  
WHEN the individual is on ANY of the following insulin regimens:  
• multiple daily injections  
• long-acting basal insulin (e.g. glargine, detemir, degludec, NPH)  
• continuous subcutaneous external insulin pump 
When the above criteria for a minimally invasive, therapeutic/non-adjunctive continuous 
glucose monitoring system are met, the following quantities for supplies apply:  
• sensors (HCPCS A4238, A4239, A9276):  

 Freestyle Libre 10-day system: three sensors every 30 days  
 Freestyle Libre 14-day system, Freestyle Libre 2, Freestyle Libre 3, Freestyle Libre 2 Plus, 

and Freestyle Libre 3 Plus: two sensors every 28 days  
 Dexcom G6 and Dexcom G7: three sensors every 30 days  

• transmitters (HCPCS A4238, A4239, A9277):  
 Dexcom G6: one transmitter every 90 days  

• reader/receiver (HCPCS A9278, E2102, E2103):  
 Freestyle Libre 10 day and Freestyle Libre 14 day: one reader every 720 days 
  Freestyle Libre 2 and Freestyle Libre 3: one reader every 720 days  
 Dexcom G6 and Dexcom G7: one receiver every 365 days 

 
Non- therapeutic/adjunctive Continuous Glucose-Monitoring Systems  
A minimally invasive non-therapeutic/adjunctive continuous glucose monitoring system (CGMS) 
including sensors (HCPCS A4238, A4239, A9276), transmitters (HCPCS A4238, A4239, A9277) 
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Payer Policy Language 
and reader/receiver (HCPCS A9278, E2102, E2103) (e.g., Guardian Sensor 3 [HCPCS A4238, 
A4239, A9276], Guardian Sensor 4 [HCPCS A4238, A9276, A9277], Guardian® REAL-Time 
[HCPCS code A4238, A4239, A9277, A9278, E2102, E2103]) used with a fingerstick blood 
glucose monitor is considered medically necessary for the management of type 1 or type 2 
diabetes mellitus when used according to the U.S. Food and Drug Administration (FDA) 
approved indications and ALL of the following criteria have been met: 
 
WHEN the individual is on ANY of the following insulin regimens:  
• multiple daily injections  
• long-acting basal insulin (e.g. glargine, detemir, degludec, NPH)  
• continuous subcutaneous external insulin pump 
 
When the above criteria for a minimally invasive, non-therapeutic/adjunctive continuous 
glucose monitoring system are met, the following quantities for supplies apply:  
• transmitters (HCPCS A4238, A4239, A9277):  

 Medtronic transmitter: one transmitter every 365 days 
 
Continuous Glucose Monitoring System with an Implantable Interstitial Glucose Sensor  
A continuous glucose monitoring system with an implantable interstitial glucose sensor (i.e., 
Eversense®) (CPT® codes 0446T, 0447T, 0448T) is considered medically necessary for the 
management of type 1 or type 2 diabetes mellitus for an individual age 18 years or older who is 
on ANY of the following insulin regimens:  
• multiple daily injections  
• long-acting basal insulin (e.g. glargine, detemir, degludec, NPH)  
• continuous subcutaneous external insulin pump 
 
Replacement of a Continuous Glucose Monitoring System and Components  
Replacement of an existing continuous glucose monitoring system or component is considered 
medically necessary for an individual managing type 1 or type 2 diabetes mellitus on a 
continuous glucose monitor when BOTH of the following criteria are met:  
• documentation confirming that the monitor/component is malfunctioning, is no longer under 

warranty and cannot be repaired  
• evidence of an evaluation by the health care provider managing the diabetes within the last 

six months that includes a recommendation supporting continued use of a continuous glucose 
monitor 

Glucose Monitoring Not Covered  
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Payer Policy Language 
Each of the following has not demonstrated an improvement to health outcomes and is 
therefore, considered not medically necessary and/or a convenience item.  
• additional software or hardware required for downloading data to a device such as personal 

computer, smart phone, or tablet to aid in self-management of diabetes mellitus  
• combination devices that include a home blood glucose monitor combined with a cellular 

telephone or other device not specifically indicated for the management of diabetes mellitus 
(e.g., blood pressure monitor, cholesterol screening analyzer)  

• remote glucose monitoring device (e.g., mySentry)  
• hypoglycemic wristband alarm (e.g., Diabetes Sentry™) 

Cigna 
Prior authorization policy: diabetes, 
continuous glucose monitoring systems191 
Last review: February 7, 2024 

OVERVIEW  
The products targeted in this policy are continuous glucose monitoring (CGM) systems. 
Freestyle Libre and Freestyle Libre 2 are considered intermittently scanned CGM (isCGM) 
systems, whereas the other devices are considered real-time CGM (rtCGM) systems. Of note, 
throughout the policy, the term CGM “system” refers to all applicable components, including 
sensor, transmitter/reader, and receiver.  
 
Of note, the Dexcom G5 CGM System was discontinued by the manufacturer as of June 2020. 
Per the manufacturer, sensor supply for this system, as well as technical support, would not be 
guaranteed after December 31, 2020. 
 
POLICY STATEMENT  
Prior Authorization is recommended for prescription benefit coverage of the targeted 
continuous glucose monitoring systems in this policy. All approvals are provided for the 
duration noted below. 
• Dexcom G5 CGM System – Dexcom [obsolete 01/01/2022]  
• Dexcom G6 CGM System – Dexcom  
• Dexcom G7 CGM System – Dexcom  
• Eversense CGM System – Ascensia/Senseonics [obsolete 01/04/2022]  
• Eversense E3 CGM System – Ascensia/Senseonics  
• Freestyle Libre CGM System – Abbott  
• Freestyle Libre 2 CGM System – Abbott  
• Freestyle Libre 3 CGM System – Abbott  
• Guardian Connect CGM System – Medtronic  
• Guardian 4 CGM System – Medtronic 
is(are) covered as medically necessary when the following criteria is(are) met for FDA-approved 
indication(s) or other uses with supportive evidence (if applicable): 
 

https://static.cigna.com/assets/chcp/pdf/coveragePolicies/cnf/cnf_676_coveragepositioncriteria_diabetes_continuous_glucose_monitoring_systems_pa.pdf
https://static.cigna.com/assets/chcp/pdf/coveragePolicies/cnf/cnf_676_coveragepositioncriteria_diabetes_continuous_glucose_monitoring_systems_pa.pdf
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Payer Policy Language 
FDA-Approved Indication  
1. Diabetes. Approve for 1 year if the patient is using an insulin regimen. Note: This includes 
patients on a basal insulin regimen, basal and prandial insulin regimen, prandial insulin regimen, 
or continuous subcutaneous insulin infusion (insulin pump). 
 
CONDITIONS NOT COVERED  
• Dexcom G5 CGM System – Dexcom [obsolete 01/01/2022]  
• Dexcom G6 CGM System – Dexcom  
• Dexcom G7 CGM System – Dexcom  
• Eversense CGM System – Ascensia/Senseonics [obsolete 01/04/2022]  
• Eversense E3 CGM System – Ascensia/Senseonics  
• Freestyle Libre CGM System – Abbott  
• Freestyle Libre 2 CGM System – Abbott  
• Freestyle Libre 3 CGM System – Abbott  
• Guardian Connect CGM System – Medtronic  
• Guardian 4 CGM System – Medtronic  
 
is(are) considered experimental, investigational, or unproven for ANY other use(s); criteria will 
be updated as new published data are available. 

Medicaid 
Oregon Health Authority 
Continuous glucose monitoring in diabetes 
mellitus209 
Coverage guidance193 
Last review: September 28, 2023 

QUESTION ONE: Should continuous glucose monitoring (CGM) be covered for individuals with 
type 2 diabetes mellitus (T2D) who use insulin?  
 
We recommend coverage for therapeutic CGM in individuals with T2D or gestational diabetes 
who use short- or intermediate-acting insulin injections when all of the following criteria are 
met:  
A. Have received or will receive diabetes education specific to the use of CGM, AND  
B. Have used the device for at least 50% of the time for a 90-day period by their first follow-up 
visit (within 3-6 months), AND  
C. Have one of the following at the time of CGM therapy initiation:  

a. Baseline HbA1c levels greater than or equal to 8.0%, OR  
b. Frequent or severe hypoglycemia, OR  
c. Impaired awareness of hypoglycemia (including presence of these conditions prior to 
initiation of CGM), OR  
d. Diabetes-related complications (for instance, peripheral neuropathy, end-organ damage)  

 

https://www.oregon.gov/oha/HPA/DSI-HERC/Pages/Evidence-based-Reports-Blog.aspx?View=%7bDE654D2C-76D6-4607-B754-C7862C05B54F%7d&SelectedID=5
https://www.oregon.gov/oha/HPA/DSI-HERC/Pages/Evidence-based-Reports-Blog.aspx?View=%7bDE654D2C-76D6-4607-B754-C7862C05B54F%7d&SelectedID=5
https://www.oregon.gov/oha/HPA/DSI-HERC/EvidenceBasedReports/CG%20for%20CGM%202023_final.pdf
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Payer Policy Language 
Every 6 months following the initial prescription for CGM, the prescriber must conduct an in-
person or telehealth visit with the member to document adherence to their CGM regimen to 
ensure that CGM is used for diabetes treatment planning.  
 
Two trials per year of CGM are allowed to meet adherence for continuation of coverage.  
 
Retrospective (physician-owned) CGM is not recommended for coverage. 
 
Rationale: We recommend coverage of CGM because the benefits for individuals using insulin 
outweigh the minimal risk of harms. We have low confidence in the evidence of benefit that 
CGM demonstrates a small reduction in HbA1c for adults with T2D who use insulin. While no 
other benefits were identified, few harms were reported. A recommendation for conditional 
coverage was informed by low confidence in evidence of safety and effectiveness, as well as 
the importance of reducing disparities in access to care for this population. 
 
QUESTION TWO: Should continuous glucose monitoring (CGM) be covered for individuals with 
type 2 diabetes mellitus (T2D) who do not use insulin?  
 
We do not recommend coverage for CGM in individuals who do not use insulin, including those 
with gestational diabetes mellitus (GDM).  
 
Rationale: We do not recommend coverage of CGM because included studies of adults 
demonstrated a statistical but not clinically meaningful benefit in HbA1c reduction. No other 
benefits were identified. No eligible studies evaluated the effectiveness of CGM for children, 
adolescents, or for pregnant individuals with GDM. There were insufficient data to determine 
the balance of benefits and harms for these populations. 

Notes: a This policy is effective Jan 1, 2025. The prior authorization policy was last revised on February 7, 2024. 
Abbreviations: BGM: blood glucose monitor(ing); CGM: continuous glucose monitor(ing); DME: durable medical equipment; FDA: Food and Drug 
Administration; GDM: gestational diabetes; HbA1c: glycated hemoglobin; HCPCS: Healthcare Common Procedure Coding System; ICD: International 
Classification of Diseases; LCD: local coverage determination; mg/dl: milligram per deciliter; mmol/L: millimole per liter; NPH: Neutral Protamine Hagedorn 
insulin. T2D: type 2 diabetes. 
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Appendix M. MAUDE Reports 
See attachment for results from the US Food and Drug Administration (FDA) Manufacturer and 
User Facility Device Experience (MAUDE) database (pages M1 to M97). 


