HEALTH EVIDENCE REVIEW COMMISSION (HERC) COVERAGE GUIDANCE

CONTINUOUS GLUCOSE MONITORING
IN DIABETES MELLITUS

DRAFT for VbBS & HERC Meetings September 28, 2023
QUESTION ONE

Should continuous glucose monitoring (CGM) be covered for individuals with type 2

diabetes mellitus (T2DM) who use insulin?

We recommend coverage for CGM in individuals with T2DM or gestational diabetes
who use multiple daily 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 by their first follow-up visit,
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)

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.

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 T2DM 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.
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QUESTION TWO

Should continuous glucose monitoring (CGM) be covered for individuals with type 2

diabetes mellitus (T2DM) 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).

Q

Rationale:

We do not recommend coverage of CGM because included studies of adults demonstrated a
statistical but not clinically meaningful benefit in HbA1lc 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.

@
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RATIONALE FOR DEVELOPMENT OF COVERAGE
GUIDANCES AND MULTISECTOR INTERVENTION
REPORTS

Coverage guidances are developed to inform coverage recommendations for public and private health
plans in Oregon as plan administrators seek to improve patients’ experience of care, population health,
and the cost-effectiveness of health care. In the era of public and private sector health system
transformation, reaching these goals requires a focus on maximizing the benefits and minimizing the
harms and costs of health interventions.

The Health Evidence Review Commission (HERC) uses the following principles in selecting topics for its
reports to guide public and private payers:

Represents a significant burden of disease or health problem

Represents important uncertainty with regard to effectiveness or harms
Represents important variation or controversy in implementation or practice
Represents high costs or significant economic impact

Topic is of high public interest

HERC bases its reports on a review of the best-available research applicable to the intervention(s) in
question. For coverage guidances that focus on diagnostic and clinical interventions, evidence is
evaluated using an adaptation of the Grading of Recommendations, Assessment, Development, and
Evaluations (GRADE) methodology. For more information on coverage guidance methodology, see
Appendix A.

Multisector interventions can be effective ways to prevent, treat, or manage disease at a population level.
In some cases, HERC has reviewed evidence and identified effective interventions, but has not made
formal coverage recommendations when these policies are implemented in settings other than
traditional health care delivery systems because effectiveness could depend on the environment in which
the intervention is implemented.

GRADE

HERC develops recommendations by using the concepts of the GRADE approach. GRADE is a transparent
and structured process for developing and presenting evidence and for performing the steps involved in
developing recommendations. The tables below list the elements that determine the strength of a
recommendation. HERC reviews the evidence and assesses each element, which in turn is used to develop
the recommendations presented in the coverage guidance box. Estimates of effect are derived from the
evidence presented in this document. Assessments of confidence are from the published systematic
reviews and meta-analyses, where available and judged to be reliable. The level of confidence in the
estimate is determined by HERC based on the assessment of 2 independent reviewers from the Center for
Evidence-based Policy (Center; Figure 1).

In some cases, no systematic reviews or meta-analyses encompass the most current literature. In those
cases, HERC may describe the additional evidence or alter the assessments of confidence in light of all
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available information. Such assessments are informed by clinical epidemiologists from the Center. Unless
otherwise noted, statements regarding resource allocation, values and preferences, and other
considerations are the assessments of HERC, as informed by the evidence reviewed, public testimony,
and subcommittee discussion.

Figure 1. GRADE Table Key

Outcomes Table Key

Confidence in NO DATA VERY LOW LOW MODERATE HIGH
Estimate: (il () OO0 00O 0000 0000
Direction of

No Data, Unclear, No Effect, Benefit, Harm, Mixed
Effect:

Notes. Recommendations for coverage are based on the balance of benefit and harms, resource allocation, values and preferences, and other
considerations. See Appendix A for more details about the factors that constitute the GRADE table.
Abbreviation. GRADE: Grading of Recommendations, Assessment, Development, and Evaluations approach.
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GRADE TABLES

GRADETABLE 1
POPULATION: INDIVIDUALS WITH T2DM REQUIRING INSULIN

CRITICAL OUTCOMES

Severe hypoglycemia requiring intervention

. Q Q Q Across the 3 eligible studies reporting on severe hypoglycemia, very few
UNCLEAR events occurred (4 events with CGM vs. 2 events with SMBG). Tests of

significance were not performed, and studies were likely underpowered to
detect true differences among groups. Of the severe hypoglycemic events that
did occur, none were judged to be associated with CGM use.

A higher rate of severe hypoglycemic events was reported in 1 study of
pregnant individuals with preexisting T2DM (15 events in 5 individuals), but
events were not reported by group assignment and the study was not
powered to detect differences for this outcome in individuals with T2DM.

4 RCTs; N =588

Very low confidence due to substantial imprecision, because of the small
number of events and lack of statistical power, and RoB concerns because of
study attrition and possible funding-related COI.

Change in HbAlc

‘ . Q Q In 2 US-based RCTs of adults (DIAMOND, MOBILE), CGM was associated with a
BENEFTT statistically significant reduction in HbA1c compared with SMBG (DIAMOND:

MD, -0.30%; P = .02; MOBILE: MD, -0.50%; P = .02). Additionally, a greater

proportion of individuals randomized to CGM in these trials experienced a

> 0.5% HbA1c reduction at the final study follow-up (DIAMOND: 79% vs. 51%;

P =.002; MOBILE: 73% vs. 65%; P =.05). There were no statistically

significant subgroup differences for change in HbA1lc in either trial.

In 1 non-US-based RCT of adults (REPLACE), there was no statistically
significant difference in change in HbA1lc between the CGM and SMBG groups
at the final study follow-up (-0.29% vs. -0.31%; P =.82). However, study
participants aged < 65 years using CGM experienced a significantly greater
reduction in HbA1lc compared with SMBG (-0.5% vs. -0.2%; P =.03), whereas
participants aged = 65 years using CGM did not.

In a staff-conducted pooled analysis of these 3 studies, CGM use was ultimately
not associated with a statistically significant HbA1lc reduction.

In 1 study of pregnant individuals with preexisting T2DM randomized to CGM
or SMBG, mean change in HbA1c was not reported, but there were no
significant between-group differences in mean HbA1c at any follow-up
timepoint. This study was not powered to detect between-group differences
for individuals with T2DM.
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GRADETABLE 1

POPULATION: INDIVIDUALS WITH T2DM REQUIRING INSULIN

4 RCTs; N =588

Low confidence due to inconsistency in findings among studies and

indirectness due to use of run-in periods to assess adherence prior to
randomization.

Severe perinatal morbidity

QOO0

UNCLEAR

In 1 study of CGM vs. SMBG in pregnant individuals with preexisting T1DM or
T2DM, a subgroup analysis of participants with T2DM found no statistically
significant between-group differences in the incidence of:
m  Miscarriage
Preterm birth
Preeclampsia
Caesarean section
Perinatal hypoglycemia
Severe perinatal hypoglycemia
Large for gestational age

However, this study was underpowered to assess statistical differences in the
T2DM subgroup, so the true effect is unknown.

1 RCT; N = 31 (T2DM group only)

Very low confidence due to RoB regarding incomplete outcome reporting,
imprecision due to being underpowered to detect between-group differences,
and indirectness due to intermittent CGM use (i.e., several 6-day periods) in
the intervention group.

Quality of life

00O

MIXED

Comparative results regarding QoL were mixed across 3 RCTs. In the study
evaluating CGM in a US population treated with multiple daily insulin
injections, there were no significant differences in any general or diabetes
specific QoL measure. In 2 studies that evaluated CGM in non-US populations,
1 study of individuals on intensive insulin therapy observed higher diabetes-
related treatment satisfaction (P <.001; DTSQ scale) and diabetes-related QoL
(P =.03; DQoL scale) with CGM compared with SMBG, whereas 1 study of
individuals treated with multiple daily insulin injections found no difference in
treatment satisfaction. QoL scores were generally positive across all study
groups and scales.

3 RCTs; N =427

Low confidence due to inconsistent results among studies and indirectness
related to heterogeneity of multiple unrelated scales and inclusion of data
from non-US health care systems.
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GRADETABLE 1
POPULATION: INDIVIDUALS WITH T2DM REQUIRING INSULIN

IMPORTANT OUTCOMES

Health resource utilization

O O O O There were no eligible studies that reported health resource utilization
outcomes.

NO DATA

Harms

‘ ‘ ‘ O Across 6 RCTs, AEs were generally more common in CGM groups, but rates of
SAEs were nearly equivalent between groups in most studies. SAEs were

MINIMAL largely attributed to diabetes events (e.g., hypoglycemia) or hospitalizations

surgeries unrelated to diabetes (e.g., hip replacement). Few study
discontinuations occurred.

AEs attributed to CGM use were not common and those that occurred were
mild to moderate sensor adhesive skin reactions which resolved by the end of
the study. No CGM-related AEs resulted in study discontinuation.

6 RCTs; N =772

Moderate confidence due to consistently low rates of events attributed to
study devices or protocol; some indirectness due to use of run-in periods to
assess tolerability and adherence prior to randomization.

Balance of benefits and harms

There is limited benefit of CGM for adults with T2DM requiring insulin based on studies
demonstrating HbA1c reductions (vs. SMBG). There were no studies in children or adolescents
who use insulin, and insufficient data for pregnant populations. There are insufficient data for
other critical clinical outcomes in any population using insulin, with limited evidence of benefit
for QoL. There are few harms related to the use of CGM.

Resource allocation

Individuals who require insulin have higher resource needs than those with diet controlled
T2DM or who use oral medications; however, there are no data comparing effectiveness among
these groups.

CGM requires both an upfront equipment cost for the receiver/monitor as well as a monthly
supply cost for batteries, transmitters and sensors. The receiver/monitor is considered DME by
federal Medicaid rules (42CFR §440.70) and has a minimum useful lifetime of 3 years, and if
functioning, does not require replacement within 3 years of dispensing.

For individuals requiring insulin, CGM may replace the need for lancets and test strips, outside
of the need for calibration.

8

=

Values and preferences
Individuals who require insulin may value monitoring their blood glucose in real time to enable
timely response to fluctuating glucose levels or to improve overall glycemic control.
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Some individuals may prefer CGM over SMBG, which requires finger sticking. Other individuals
may or may not experience discomfort wearing a consumable device that requires routine
maintenance and replacement transmitters and sensors.

Pregnant individuals may want to optimize blood glucose control to minimize the potential
negative maternal or neonatal outcomes, given the higher risk for pregnancy complications and
neonatal AEs compared with nondiabetic pregnant populations.

Other considerations

There is an overall absence of clear evidence of benefit for CGM in adult populations with T2DM
other than a reduction in of HbA1lc, an intermediate outcome. While the evidence is unclear for
the benefit of CGM for specific populations with T2DM, lack of coverage for CGM may be a
perceived barrier to prescribing among specific racial or ethnic groups.

Notes. GRADE table elements are described in Appendix A; a corresponding GRADE Evidence Profile is in Appendix B.

Abbreviations. AE: adverse events; CGM: continuous glucose monitoring; COI: conflict of interest; DIAMOND: multiple Daily Injections And

continuous glucose MONnitoring in Diabetes; DME: durable medical equipment; DQoL: Diabetes Quality of Life; DTSQ: Diabetes Treatment
Satisfaction Questionnaire; HbA1c: glycated hemoglobin; MD: mean difference; MOBILE: Continuous Glucose MOnitoring in T2D Basal InsuLin
UsErs; QoL: quality of life; RCT: randomized controlled trial; REPLACE: Novel Glucose-sensing Technology as a REPLACEment for Blood Glucose
Monitoring for the Management of Insulin-treated Type 2 Diabetes; RoB: risk of bias; SMBG: self-monitoring of blood glucose; TLDM: type 1 diabetes
mellitus; T2DM: type 2 diabetes mellitus; US: United States; vs.: versus.
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GRADE TABLE 2

POPULATION: INDIVIDUALS WITH T2DM NOT REQUIRING INSULIN

CRITICAL OUTCOMES

Severe hypoglycemia requiring intervention

OO0OO0

NO DATA

There were no eligible studies that reported the incidence of severe
hypoglycemic events.

Change in HbAlc

00O

BENEFIT

Among the 4 RCTs that reported on mean change in HbAlc, 2 studies observed
significant reductions in HbA1lc ranging from -0.30% to -0.70% with CGM
compared with SMBG (P <.001) whereas 2 studies observed no differences
between study groups. In a staff-led pooled analysis of these 4 RCTs, CGM was
associated with a statistically significant mean HbA1c reduction of -0.35%
(95% CI, -0.54 to -0.16; P <.001) compared with SMBG.

Two RCTs reported on other related outcomes: 1 study observed a greater
median reduction in HbA1c compared with SMBG (-0.6% vs. -0.1%; P <.001)
and 1 study found that a significantly greater proportion of participants in the
CGM group achieved a clinically meaningful HbAlc reduction of = 0.5%
compared with the SMBG group (51.7% vs. 21.0%; P <.001).

Trial-reported subgroup analyses demonstrated greater HbA1lc reductions
among those with high CGM adherence than those with lower CGM adherence
compared with SMBG groups.

6 RCTs; N =609

Low certainty due to RoB from study attrition and COI-related funding
concerns and indirectness from inclusion of studies conducted in health
systems that may not be generalizable to US contexts.

Severe perinatal morbidity

0000

There were no eligible studies reporting the incidence of severe perinatal
morbidity in pregnant populations.

NO DATA
Quality of life
‘ Q Q Q Comparative results regarding diabetes-related QoL were mixed across 3
YIXED RCTs with relevant outcomes. In 1 US-based study of CGM use in adults, there

were no between-group differences in the reported level of diabetes-related
problems (PAID scale) at 12 or 52 weeks of follow-up (P =.96). Comparatively,
2 studies assessing CGM in non-US populations found that participants
randomized to CGM reported significantly higher diabetes-related treatment
satisfaction at 24 weeks (P <.001; DTSQ scale) and improved ability to
perform diabetes self-care activities (P =.003; SDSCA-K survey), such as foot
care and glucose monitoring, compared with SMBG.
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GRADE TABLE 2

POPULATION: INDIVIDUALS WITH T2DM NOT REQUIRING INSULIN

3 RCTs; N =326

Very low confidence due to inconsistent results among studies, RoB due to
study attrition and COI-related funding concerns, and indirectness related to
heterogeneity of multiple unrelated scales and studies conducted in non-US
health care systems.

IMPORTANT OUTCOMES

Health resource utilization

QOO0

UNCLEAR

Compared with SMBG, adults with T2DM randomized to CGM had significantly
fewer mean diabetes-related total health care visits (5.6 vs. 7.0; P =.009),
emergency department or urgent care visits (0.2 vs. 0.5; P =.02), and lab tests
(7.7 vs. 11.9; P <.001). Study groups did not differ with respect to diabetes-
related primary care clinic visits (P =.28) or visits with specialty diabetes
clinicians (P =.06).

1 RCT; N=99

Very low confidence due to RoB related to high control group attrition,
imprecision due to small sample size, and indirectness due to inclusion of
some participants with T1DM.

Harms

0000

MINIMAL

Across 6 RCTs, AEs were generally more common in CGM groups, but rates of
SAEs were nearly equivalent between groups in most studies. SAEs were
largely attributed to diabetes events (e.g., hypoglycemia) or hospitalizations
surgeries unrelated to diabetes (e.g., hip replacement). Few study
discontinuations occurred.

AEs attributed to CGM use were not common and those that occurred were
mild to moderate sensor adhesive skin reactions which resolved by the end of
the study. No CGM-related AEs resulted in study discontinuation.

6 RCTs; N =772

Moderate confidence due to consistently low rates of events attributed to
study devices or protocol; some indirectness due to use of run-in periods to
assess tolerability and adherence prior to randomization.

Balance of benefits and harms

Among adults with T2DM who do not require insulin, there is very little evidence of benefit, and
reductions in HbA1c are not clinically meaningful. There were no studies in children,
adolescents, or pregnant individuals who do not require insulin. There are insufficient data to
evaluate the balance of benefits and harms of CGM in populations who do not require insulin.
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Resource Allocation

Daily home glucose monitoring (i.e., SMBG) is not recommended for individuals with T2DM who
do not use insulin. CGM is more resource-intensive than clinically indicated in the absence of
hypoglycemic episodes or inability to achieve target HbAlc.

Values and Preferences

There may be children, adolescents and their families who would prefer CGM over alternative
methods of monitoring T2DM due to factors of convenience or surveillance, despite
recommendations against daily monitoring of blood glucose levels for this population.

O

Other considerations

There is an overall absence of clear evidence for benefit for CGM in adult populations with
T2DM other than a small reduction of HbA1c, an intermediate outcome. There are no studies of
effectiveness of CGM in children and adolescents with T2DM.

Notes. GRADE table elements are described in Appendix A; a corresponding GRADE Evidence Profile is in Appendix B.

Abbreviations. AE: adverse event; CGM: continuous glucose monitoring; Cl: confidence interval; COI: conflict of interest; DTSQ: Diabetes Treatment
Satisfaction Questionnaire; HbA1c: glycated hemoglobin; MD: mean difference; PAID: Problem Areas In Diabetes; QoL: quality of life; RCT:
randomized controlled trial; RoB: risk of bias; SAE: serious adverse event; SDSCA-K: Summary of Diabetes Self-Care Activities-Korean Version;
SMBG: self-monitoring of blood glucose; TIDM: type 1 diabetes mellitus; T2DM: type 2 diabetes mellitus; US: United States; vs.: versus.
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BACKGROUND

This section includes contextual information regarding diabetes and continuous glucose monitoring (CGM) including the prevalence
of diabetes in Oregon, CGM modalities and devices, the relationship between glucose monitoring and glycated hemoglobin
(HbA1c), barriers to CGM access and utilization, and potential direct and indirect costs of CGM use.

Diabetes mellitus (“diabetes”) is a chronic metabolic condition that occurs when an individual’s blood
sugar (i.e., blood glucose) is too high.! Blood sugar is regulated by the pancreas, which releases a
hormone called insulin to facilitate the transfer of blood sugar into energy within the body’s cells.!
Diabetes occurs when the pancreas does not produce enough, or any, insulin to keep blood sugar at an
optimal level.! In the long-term, exposure to elevated blood sugar is associated with increased risk of
developing severe health complications such as heart disease, stroke, kidney disease, eye conditions,
dental disease, nerve damage, or skin ulcer problems.!

Diabetes affects children and adults and primarily occurs in 3 forms?:

m  Type 1 diabetes mellitus (T1DM), in which the pancreas produces little or no insulin

m  Type 2 diabetes mellitus (T2DM), in which the pancreas produces insufficient amounts of insulin
or the body does not use insulin effectively

m  (Gestational diabetes mellitus (GDM), which develops during pregnancy and typically resolves after
pregnancy, although it is associated with an increased risk for eventually developing T2DM?

Diabetes in Oregon

In 2015, the Oregon Health Authority estimated that about 12% of Oregon adults aged 18 years and older
had diabetes, including 287,000 individuals with diagnosed diabetes and 110,000 living with
undiagnosed diabetes.3 These estimates corresponded with a more than two-fold increase in diabetes
prevalence from 1990, when fewer than 5% of adults had diagnosed diabetes of any type.? The majority
of the increase in diabetes prevalence is attributable to T2DM, which accounts for 90% to 95% of adults
diagnosed with diabetes.3 The prevalence of GDM in Oregon has also been steadily increasing: in 2013,
10% of all births in Oregon were to mothers with GDM, compared with less than 5% in 1990.3 Among
Oregon children, the estimated 2017 prevalence of obesity (a major risk-factor for T2DM) was 11.4%, a
more than 50% increase from 2001.4

Diabetes in Oregon is more prevalent among women and adults older than 65 years, and
disproportionately affects communities of color.3 In 2015, Black, Latino, or American Indian and Alaska
Native populations were more than twice as likely to have diagnosed diabetes compared with White
individuals.3 Oregon Medicaid enrollees are also disproportionately affected by diabetes: in 2013, nearly
19% of Oregon Health Plan beneficiaries had diabetes, compared with 7% on employer-sponsored health
plans.3

The cost impact of T2DM in Oregon is substantial. According to the Oregon Health Authority, costs for
health care and lost productivity from untreated or poorly-controlled T2DM total an estimated $3 billion
per year.3 Annual medical expenditures for T2DM in Oregon are estimated at $2.2 billion, while reduced
or lost productivity from T2DM is estimated at around $840 million per year.3 In 2012, the Oregon Health
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Plan paid an estimated $106 million in T2DM-related claims, including costs for complications such as
cardiovascular events, peripheral artery disease, and retinopathy.3

Continuous Glucose Monitoring

Most individuals with diabetes need to regularly measure their blood glucose levels to effectively manage
their condition and make treatment adjustments, which may include behavioral lifestyle modifications,
oral glucose-regulating medications, or insulin therapy.> Several techniques and devices may be used to
measure blood glucose levels.

Self-monitoring of blood glucose (SMBG) is the most widely used technique and involves taking manual,
point-in-time glucose measurements throughout the day.> SMBG is typically performed with devices
called glucometers that measure blood glucose in capillary blood obtained from finger needle sticks, and
display the percentage glucose concentration on a screen; many glucometers can also store and
download finger-stick readings that can be reviewed by the individual or their clinician.>¢ When
performed regularly, SMBG can help individuals and their clinicians better understand their blood
glucose and make adjustments to their diabetes regimen. The recommended number of daily glucose
measurements varies by the intensity of an individual’s treatment needs: individuals with diabetes who
require multiple daily insulin injections are advised to measure their blood at least 4 times per day,
usually prior to eating or sleeping, whereas individuals with T2DM not treated with insulin are advised to
limit daily SMBG to periods of change in their treatment regimen.>-8

Continuous glucose monitoring (CGM) uses a device, called a continuous glucose monitor, with an
interchangeable sensor inserted in the skin to automatically measure interstitial glucose (i.e., glucose in
the fluid between cells) every few minutes, generating as many as 288 measurements in a 24-hour
period.?10 Measurements taken by the sensor are transferred to a receiver for viewing and storage; the
receiver may be a standalone device or an app on a smartphone or tablet.?10 In addition to continuous
measurement, many CGM models also include features such as alarms that sound when a user may be at
risk for low or high blood sugar and allow users to download and share their information with their
clinicians or family members.® Most CGM are used on their own, but they may also be integrated with an
insulin pump to automatically adjust the amount of insulin a patient receives throughout the day.6?

There are 2 primary CGM modalities: retrospective or real-time.>¢ Retrospective CGM record an
individual’s glucose measurements over a short period of time, during which patients are blinded to the
glucose readings; the data are then downloaded by a clinician and reviewed with the patient.>¢ This type
of CGM is sometimes referred to as “professional CGM,” as it is typically used by clinicians for diagnostic
or management-adjustment purposes. In contrast, real-time CGM (rtCGM) are for long-term individual
use and have monitoring components that allow users to view their glucose measurements and make in-
the-moment adjustments to their daily eating, activities, and medications.®!! Several types of rtCGM have
been approved by the US Food and Drug Administration (FDA)10.11:

m  Therapeutic, or nonadjunctive, rtCGM are factory-calibrated and do not require users to confirm
readings with finger-stick tests before making management adjustments

m  Nontherapeutic, or adjunctive, rtCGM require users to perform 2 or more finger-stick calibration
measurements daily to ensure accuracy
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m Intermittently scanned CGM (isCGM) are a type of therapeutic rtCGM that requires users to scan
their sensor with a device to see their glucose values instead of the device automatically pushing
all values to a monitor

Table 1 describes the rtCGM that are currently commercially available and approved by the FDA.

Table 1. FDA-Approved Real-time Continuous Glucose Monitors10

FINGER-STICK APPROVED SENSOR WEAR
DEVICE MANUFACTURER CALIBRATION PATIENT AGE DURATION
THERAPEUTIC REAL-TIME CGM
FreeStyle Libre 3 Abbott Not required 4+ years 14 days
G6 Dexcom Not required 2+ years 10 days
G7 Dexcom Not required 2+ years 10 days
NONTHERAPEUTIC REAL-TIME CGM
G4 PLATINUMa Dexcom 2 per day, minimum 2+ years 7 days
G52 Dexcom 2 per day, minimum 2+ years 7 days
Guardian Connect Medtronic 2 per day, minimum 14+ years 7 days
Eversense CGM Senseonics 2 per day, minimum 18+ years 90 days
System
INTERMITTENTLY SCANNED CGM
FreeStyle Libre 2 Abbott Not required 4+ years 14 days

Notes. 2Dexcom discontinued the G4 PLATINUM and G5 models in US markets in 2020.12
Abbreviations. CGM: continuous glucose monitoring; FDA: US Food and Drug Administration.

Although SMBG has been linked to improved glycemic control, performing the multiple daily finger sticks
necessary to understand an individual’s glycemic response can be painful and difficult to maintain; in
contrast, CGM sensors are inserted once every couple of weeks and, depending on the device, may not
require calibration with finger sticks.® To that end, studies of rtCGM in adult and pediatric populations
have observed high rates of treatment satisfaction among device users, largely driven by perceived
convenience and flexibility compared with SMBG.13-15 [n qualitative studies, adults and caregivers of
children with diabetes have also reported that having access to frequent, real-time glycemic data resulted
in improved confidence in managing hypoglycemia and led to better engagement with their diabetes
clinicians.16-18

Important Glycemic Outcomes and Management Considerations

Other types of testing can be used to assist in the long-term management of diabetes, such as periodic
laboratory testing of glycated hemoglobin (HbA1c). This value represents the percentage of hemoglobin
molecules with attached glucose molecules, and also provides an average level of the percentage of
hemoglobin molecules with attached glucose molecules over the past 10 to 12 weeks (the lifespan of a
hemoglobin molecule).1? Although it is an indirect measure of glycemic control and can underestimate or
overestimate actual blood glucose levels, HbA1lc is commonly used to assess whether an individual is
meeting glycemic goals over time.> Studies have shown a high correlation between HbA1c levels and
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blood glucose levels as measured by SMBG or CGM, although the correlation may be slightly less accurate
in specific subpopulations (e.g., children).>1 Between HbA1c laboratory tests, home blood glucose
readings from SMBG or CGM can be used to aid in daily management of diabetes.>

Although HbA1c is an important indicator of glycemic control among individuals with diabetes, there is a
lack of consensus regarding what constitutes a clinically meaningful change in HbAlc between tests.
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 HbAlc, whereas other
regulatory organizations, including the FDA and European Medicines Agency, have accepted change
thresholds ranging from 0.3% to 0.5%.20-22 Randomized controlled trials of CGM have also variably
defined a clinically meaningful change in HbA1c as 0.3%,23 0.4%,2425 or 0.5%.26 Outside of research
environments, surveys indicate that diabetes clinicians are most likely to endorse a 0.5% change between
HbA1c tests as an indicator that treatment adjustments are needed.?” Moreover, laboratory testing
standards have accepted a 0.5% change as a statistically and clinically meaningful change in serial HbA1lc
tests.52829 For the purposes of this coverage guidance, we defined a clinically significant change in HbA1lc
as a difference of 0.5% from baseline, according to the NICE guideline, wide acceptance in clinical
practice, and laboratory standards.

In addition to changes in blood sugar levels over time as measured by HbA1c, low blood sugar (i.e.,
hypoglycemia) is an important outcome for people with diabetes.> The American Diabetes Association
(ADA) defines Level 1 hypoglycemia as a blood glucose concentration between 54 mg/dL (3.0 mmol/L)
and 70 mg/dL (3.9 mmol/L); Level 2 hypoglycemia as a blood glucose concentration of less than 54
mg/dL (3.0 mmol/L); and Level 3 hypoglycemia as a severe event that causes altered mental or physical
functioning and which requires assistance from another person for recovery, such as administration of
oral or injectable glucose.> Individuals with hypoglycemia may experience shakiness, irritability,
confusion, tachycardia, or hunger; if left untreated, hypoglycemia can lead to loss of consciousness,
seizure, coma, or death.> Certain individuals with diabetes experience higher rates of severe
hypoglycemic events, including older adults, young children, and Black individuals.>

Prolonged high blood sugar (i.e., hyperglycemia) is also a concern for individuals with diabetes and, when
persistent, can lead to severe microvascular complications such as retinopathy, neuropathy, and diabetic
kidney disease.> Individuals with hyperglycemia are at risk of developing diabetic ketoacidosis, the
buildup of acid in the blood which can cause hypoglycemia, low potassium levels, brain swelling, loss of
consciousness, or death.530

Individuals with diabetes who are pregnant face additional disease management challenges as diabetes
can affect maternal and neonatal outcomes.>31 The range of "normal” HbA1c levels are slightly lower for
individuals with diabetes during pregnancy, and can require changes to an individual’s normal regimen
to manage blood glucose levels.31 Individuals with diabetes who are pregnant are at higher risk for
pregnancy complications and adverse events (AEs) such as spontaneous abortion, fetal anomalies,
stillbirth, retinopathy, hypertension, and infants with macrosomia or hypoglycemia.3!

Access and Equity
Disparities in access to and utilization of CGM have been consistently documented for historically

marginalized groups.3233 Despite having proportionally higher rates of diabetes compared with other
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racial and ethnic groups, Black adults and children have been observed to have the lowest rates of CGM
access and subsequent use, even after adjusting for factors such as age, sex, income, and insurance
status.32-37 In a single-center study of children and adolescents with T1DM, White children were more
than twice as likely to start using a CGM compared with Black or Hispanic children; among those who
starting using a CGM, White children were also more than 4 times as likely as Black children to still be
using their CGM 1 year after initiation.37 Notably, the differences observed in this study persisted across
insurance types, despite being conducted in a state in which all study participants were eligible for CGM
coverage under Medicaid.3” Similarly, a national study conducted by the ADA found that states with
higher proportions of Black adults with diabetes had significantly lower rates of CGM access and use
compared with states with greater proportions of White adults with diabetes.3> Disparities in CGM
utilization based on racial and ethnic identity were particularly pronounced in states with higher
proportions of older adults and Medicaid enrollees.3>

A growing body of literature attributes inequitable CGM prescribing patterns to implicit bias among
clinicians.38-41 [n qualitative studies, Black and Hispanic individuals with diabetes have reported a
perceived lack of information from clinicians regarding diabetes technology and limited opportunities for
shared decision making regarding CGM use.3%40 Moreover, few participants in these studies received
diabetes care from specialists likely to be comfortable with CGM technology, such as endocrinologists and
certified diabetes educators.*0 Supporting these lived experience accounts from patients, implicit bias
assessments of diabetes clinicians in the US have shown that racial-related, ethnic-related, and public
insurance-related biases in recommending diabetes technologies (such as CGM) are common across
clinician types.3841 [n 1 study, 85% of surveyed clinicians were more likely to recommend CGM or insulin
pump systems to patients with private versus public insurance; clinicians were also more likely to rank
insurance type as a primary reason for their decision to offer CGM.38

In addition to socioeconomic barriers, insurance eligibility requirements for CGM coverage often pose a
significant obstacle to access.3342-44 Current prescribing guidance for most national Medicare and
Medicaid plans requires clinical documentation of 4 or more SMBG tests and 3 or more insulin injections
daily, despite limited or no evidence of necessity for these requirements in clinical studies of individuals
with T1DM and T2DM.4243 Documentation of these and other requirements poses a substantial burden to
diabetes providers, particularly for primary care providers who may have limited administrative
resources.33 Additionally, Medicaid enrollees are often required to be treated by an endocrinologist to
qualify for CGM, regardless of whether they meet other clinical criteria.#344 Because most lower-income
individuals are treated for their diabetes in primary care settings,*? these requirements may result in
substantially lower utilization of CGM than would otherwise be clinically indicated.

Cost Impacts of CGM

Studies conducted among individuals with T1DM suggest that CGM may offer cost savings relative to
SMBG over time and may reduce overall health care costs associated with diabetes.*>-50 A systematic
review of 35 comparative economic studies found that any CGM use was associated with a cost savings of
$1,025 to $1,458 over a 1-year period compared with SMBG, but this estimate was based on several
international economic assessments that use different health care systems and cost values than the US.46
Clinical studies of patients with T1DM in the US have shown that individuals using therapeutic rtCGM
experienced significantly fewer severe hypoglycemic or ketoacidosis events and related hospital
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admissions compared with those using SMBG#7-59; subsequently, rtCGM participants were found to have
lower total health care costs (about $4,200 less over a year).*? Evidence regarding the cost impacts of
CGM in individuals with T2DM is limited, but a 2022 study of adults with either TIDM and T2DM found
that 6 months of rtCGM use resulted in a total average cost savings of $417 per member per month on
non-Medicare health plans and $426 on Medicare plans, compared with SMBG.#>

In terms of direct costs, CGM are generally more expensive than SMBG. Without insurance coverage, out-
of-pocket costs for CGM have been estimated to range from $2,500 to $6,000 per year, including sensors,
transmitters, receivers, and test strips for calibration, compared with about $1,600 per year for test strips
with SMBG.#447 Among insured populations, yearly out-of-pocket CGM expenditures may range from the
hundreds to the low thousands.*4 Data from the 2017 DIAMOND trial of rtCGM versus SMBG in
individuals with T1DM on a regimen of multiple daily insulin injections estimated the daily cost of rtCGM
supplies to be about $15 compared to around $3 for SMBG test strips (standardized to 2015 US
dollars).2447 Accordingly, 61% of adults surveyed in 2017 by the T1D Exchange group listed “cost of
supplies” as a major barrier to CGM use.>! Of note, DIAMOND trial participants randomized to rtCGM used
a now-discontinued, nontherapeutic CGM unit and were instructed to calibrate with test strips twice
daily; SMBG confirmation is no longer required with newer factory-calibrated models, so current
estimated daily CGM costs may be lower.24

METHODS

The following section summarizes the overall scope of the evidence review, including Key Questions (KQs) and Contextual Questions
(CQs), inclusion and exclusion criteria, and a brief overview of the methods used to conduct the review. Additional information
regarding methods can be found in Appendix C.

Key Questions
KQ1. Whatis the effectiveness of CGM in improving outcomes compared to self-monitoring of blood
glucose in:

a. people with type 2 diabetes who use insulin
b. People with type 2 diabetes who do not use insulin

KQ2. Isthere evidence of differential comparative effectiveness of CGM in people with diabetes based on:

a. Age

b. Sex

c. Identity-related factors (for example race and ethnicity, gender)

d. Diabetes type (T2DM, GDM)

e. Baseline glycemic control

f. Type of diabetes medication (if any)

g. CGM adherence

h. CGM type (therapeutic rtCGM vs. nontherapeutic rtCGM vs. isSCGM)
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Contextual Questions (addressed in Background section)
CQ1l. What minimum level of HbA1lc change is considered clinically significant by various professional
and regulatory groups?

CQ2. Whatis the overall impact on health care costs associated with rtCGM vs. isCGM vs. SMBG in the
United States?

CQ3. How do the costs of monitoring with CGM compare to self-monitoring with test strips?

Study Eligibility Criteria
Table 2 summarizes the criteria used to inform study selection for the evidence review. See Appendix C
for more detailed selection criteria.

Table 2. Evidence Review Criteria Overview

CATEGORY INCLUDED EXCLUDED

POPULATION Children, adolescents, and adults with T2DM  Individuals with T1DMa
(including individuals who are pregnant) who
use insulin

Children, adolescents, and adults with T2DM
(including individuals who are pregnant) who
do not use insulin

Individuals with GDM

INTERVENTIONS rtCGM (therapeutic and nontherapeutic) Retrospective (i.e., professional) CGM
isCGM

COMPARATORS SMBG Other CGM
Routine HbA1c monitoring

OUTCOMES Critical: Severe hypoglycemia requiring Considered but not selected for review:
intervention; change in HbAlc; severe Myocardial infarction, cerebrovascular
perinatal morbidityb; QoL accident, amputations, neuropathy,

retinopathy, nephropathy, time-in-range,

Important: Health resource utilizatione ;
time-below-range, adherence to CGM,

mortality
STUDY DESIGNS  RCTs Cohort studies, case series
FOLLOW-UP > 12 weeks <12 weeks

Notes. 2CGM are already covered for Oregon Health Plan enrollees with TLDM. ® For example, life-threatening perinatal hypoglycemia or shoulder
dystocia. cLimited to hospitalizations, ED visits, and unscheduled clinic visits.

Abbreviations. CGM: continuous glucose monitoring; ED: emergency department; GDM: gestational diabetes mellitus; HbAlc: glycated hemoglobin;
isCGM: intermittently scanned CGM; QoL: quality of life; RCT: randomized controlled trial; tCGM: real-time CGM; SMBG: self-monitoring of blood
glucose; TIDM: type 1 diabetes mellitus; T2DM: type 2 diabetes mellitus.

Methods Overview

To answer the KQs, we searched multiple clinical evidence databases (e.g., Ovid MEDLINE, Cochrane
Library) for published randomized controlled trials (RCTs) evaluating the effectiveness and harms of
rtCGM as compared with SMBG for eligible populations with T2DM or GDM. To meet eligibility criteria,
primary studies had to be available in English, include follow-up of at least 12 weeks, and be published in
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2012 or later. Two reviewers independently examined abstracts and full-text articles for inclusion and
assessed the risk of bias of included studies. Disagreements were resolved through consensus or by a
third reviewer. We assessed the overall strength of evidence by outcome using the previously described
GRADE table.

We summarized findings from eligible studies based on participants’ insulin-use status. Studies that
limited enrollment to participants on insulin therapy or those that included a majority (i.e., = 50%) of
insulin users were classified as ‘requiring insulin,” whereas studies that limited enrollment to individuals
not on insulin therapy or those where insulin users comprised less than half of the study sample were
classified as ‘not requiring insulin.’

To better visualize the comparative glycemic impact of rtCGM versus SMBG, pooled analyses of change in
HbA1c from RCTs of adults with T2DM were conducted using Review Manager 5.4, Cochrane’s systematic
review software.>2 Qutcomes data were pooled when 3 or more trials reported the same outcome based
on comparable criteria.

We identified evidence for CQs by using results of the KQ database searches, auditing reference lists of
relevant systematic reviews, and performing targeted searches of relevant sources as needed. We
included any study design or other type of publication if it was relevant to answering the CQ and was
published in English. Evidence regarding the CQs is summarized in the Background section; specifically,
CQ1 is addressed in the Important Glycemic Outcomes subsection, whereas CQ2 and CQ3 are addressed
in the Cost Impact of CGM subsection.

For the Policy Landscape section, we conducted targeted searches in Ovid MEDLINE, websites of relevant
professional societies and guideline groups, and DuckDuckGo to identify relevant clinical practice
guidelines published since 2018 and key payer policies regarding CGM use in populations with T2DM or
GDM. Two reviewers independently assessed the quality of the included clinical practice guidelines;
disagreements were resolved through consensus or by a third reviewer.

EVIDENCE REVIEW

The following results section organizes findings by 2 key population groups:

® [ndividuals with T2DM who use insulin
® Individuals with TZ2DM who do not use insulin

Within each population, results are summarized for each relevant critical and important outcome.

We identified 11 eligible RCTs reported in 16 publications comparing the effectiveness of CGM and SMBG
in individuals with T2DM with or without insulin use (Table 3; Appendix D, Table D1).254553-65 [n 5
studies, all or most of the participants were on insulin therapy, which included regimens of once or twice
daily injections of basal insulin,®2 multiple daily injections of short-acting prandial insulin,2>53 and
intensive insulin therapies combining insulin types.61.66 Three studies included participants with or
without insulin therapy; among those using insulin, regimens ranged from minimal (e.g., single daily
doses of long-acting insulin) to high-intensity (e.g., multiple daily injections, combination therapy) insulin
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use.#55557 The remaining 3 studies limited participation to individuals who were not being treated with
insulin therapy. 63-6

Of the 11 included studies, 10 were conducted in nonpregnant adults with T2DM and 1 study was
conducted in pregnant individuals with preexisting diabetes (T1DM or T2DM), with selected results
stratified by diabetes type. As the focus of this coverage guidance is CGM use in populations with T2DM,
we limited our results reporting for the pregnancy trial to the T2DM subgroup. However, this study was
not powered to detect meaningful differences in the T2DM subgroup, which limits the generalizability of
the results.6¢ We did not identify any eligible studies of pregnant individuals with GDM or children and
adolescents with T2DM.

Across the included studies, sample sizes ranged from 31 to 224 participants and study duration ranged
from 12 to 52 weeks. Four studies were conducted solely in US-based populations, 2 were conducted in
North American populations (i.e., Canada, Mexico, the US), and 5 were conducted in non-North American
populations including Denmark, France, Germany, Japan, South Korea, and the United Kingdom. Study
participants were generally recruited from primary care or endocrinology practices or from hospital-
based diabetes care clinics. In terms of CGM type, 7 studies evaluated rtCGM?25455562-64 and 4 evaluated
isCGM?>3,57.6165; notably, 4 RCTs evaluated nontherapeutic CGM models that are no longer commercially
available in US markets (i.e.,, Dexcom SEVEN and G4, Abbot FreeStyle Navigator, Medtronic Guardian
Connect).255364 Prior to randomization, most studies included a run-in period wherein all participants
wore a blinded CGM for up to 2 weeks to gauge adherence.

In studies of nonpregnant adults, mean age was 55 years or greater for all study groups and the
percentage of female participants ranged from 25% to 62%. On average, study participants had T2DM for
13 years or more at baseline and had mean HbA1c levels ranging from 7.8% to 9.2%. In studies of insulin
users, participants were conducting and average of 1 to 4 blood glucose finger sticks per day. Participants
in the included pregnancy study had a mean baseline age of 31.5 years, a mean gestational age of 58.5
days, and a mean diabetes duration of 11 years with a lower mean HbA1c (i.e., 6.7%) than participant
cohorts in the adult studies. Socioeconomic demographics were not commonly reported. See Appendix D,
Table D1 for additional study details including complete inclusion and exclusion criteria.

Table 3. Characteristics of Included Studies of CGM Use in Individuals with T2DM by Insulin Use Status

AUTHOR, YEAR TOTALN

INSULIN USE STUDY N, MEAN MEAN
STUDYNAME  FOLLOW-UP CGM TYPE GROUP  GROUP MEANAGE  T2DM HbA1c (%)

()
RISKOFBIAS  COUNTRY DURATION
T2DM REQUIRING INSULINa
Haak, 201761 N =224 All participants on CGM N =149 59.0 years 17 years 8.7%
REPLACE 24 weeks intensive insulin
Moderate France, UK, ’Fherapiesb SMBG N=75  59.5years 18years 8.9%
Germany isCGM

Secher, N =31c¢ Most participants CGM N=16  32years 10years  6.6%
201366 36 weeks (97%) using intensive GA: 59 days
Moderate Denmark insulin therapies® SMBG N=14 31lyears 12 years  6.8%

retCGM¢ GA: 58 days
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AUTHOR, YEAR TOTALN MEAN

STUDYNAME  FOLLOW-UP ICNGSI\:: I_'I_IYNPILE]SE MEANAGE T2DM miﬂ\lc (%)
RISK OF BIAS ~ COUNTRY DURATION
Ajjan, 201653 N =45 All participants on CGM N=30 57.8years 14years 9.2%
Low 36 weeks multiple daily insulin
UK injections SMBG N=15  55.5years l6years 9.2%
isCGM4
Beck, 201725 N =158 All participants on CGM N=79  60years 17 years  8.5%
DIAMOND 24 weeks multiple daily insulin
Low US, Canada  ‘Wections SMBG  N=79  60years 18years  8.5%
rtCGMd
Martens, N=175 All participants on CGM N=116 56years 14years 9.1%
202162 32 weeks basal insulin onlye
MOBILE Us rtCGM SMBG N=59  59years 15years  9.0%
Moderate
T2DM NOT REQUIRING INSULINf
Bergenstal, N=114 Some participants CGM N=59 593years NR 8.2%
20225 16 weeks (47%) using insulin
Moderate Us with metformin SMBG N=55 588years NR 7.9%
rtCGM
Vigersky, N =100 Some participants CGM N=50 55.5years NR 8.4%
2071264 12 weeks using basal insulin
Walter Reed  (jg (33%) SMBG N=50 60.0years NR 8.2%
High rtCGMd
Choe, 202257 N =126 Some participants CGM N =63 58.6 years 13years 7.9%
PDF 12 weeks (27%) using basal
Moderate South#{orea insulin SMBG N =63 57.5 years 13years 7.9%
isCGM
Isaacson, N=99 Some participants (% CGM N=50 NR NR NR
202245 24 weeks NR) using insulin
Moderate Us rtCGM SMBG N=49 NR NR NR
Price, 2021¢3 N =70 Not using insulin CGM N=46  58.9years 14years 8.4%
COMMITTED 12 weeks rtCGM
High US, Canada, SMBG N=24 609years 12years 8.5%
Mexico
Wada, 202065 N =100 Not using insulin CGM N=49 581years NR 7.8%
Low 24 weeks isCGM
Japan SMBG N=51 58.7years  NR 7.8%

Notes. 2 Studies that limited enrollment to participants on insulin therapy or those that included = 50% insulin users. ? Intensive insulin regimens
included multiple daily injections of prandial only or prandial and basal insulin or CSII therapy. ¢The reported sample size corresponds to the number
of participants with T2DM included in the study; including the 123 participants with TIDM, the total number of randomized participants was 154.
4The CGM device was a nontherapeutic model that required finger-stick calibration. ¢ Participants received up to 2 daily injections of basal insulin.
fStudies that limited enroliment to participants not on insulin therapy or those that included < 50% insulin users

Abbreviations. CGM: continuous glucose monitoring; CSII: continuous subcutaneous insulin infusion; GA: gestational age; HbA1lc: glycated
hemoglobin; isCGM: intermittently scanned CGM; NR: not reported; rtCGM: real-time CGM; SMBG: self-monitoring of blood glucose; TLDM: type 1
diabetes mellitus; T2DM: type 2 diabetes mellitus; UK: United Kingdom; US: United States.
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It is important to note that we excluded the majority of published RCTs of CGM use in pregnant
individuals with diabetes from this evidence review as they did not meet the scoped eligibility criteria. In
pregnant individuals with preexisting diabetes, most trials of CGM use have been limited to T1DM
populations or evaluated retrospective CGM devices.67-72 In pregnant individuals with GDM, all available
RCTs were excluded due to either limited study duration (i.e., follow-up < 12 weeks) or use of
retrospective CGM.73-78 However, systematic reviews of CGM use in individuals with diabetes during
pregnancy that include these studies suggest that CGM use generally improves glycemic control relative
to SMBG, but has limited impact on diabetes-related perinatal outcomes, such as caesarean birth and
macrosomia.”’?80 A list of excluded RCTs of CGM use in pregnancy and the primary reasons for exclusion
are presented in Appendix D, Table D2.

Additionally, we did not identify any eligible RCTs assessing the effectiveness of CGM compared with
SMBG in children and adolescents with T2DM. A subsequent audit of relevant systematic reviews and
clinical practice guidelines showed that to date, no clinical trials or interventional studies of CGM use in
pediatric populations with T2DM have been published.81-83 Currently, the evidence informing CGM use in
this population is extrapolated from studies conducted among children and adolescents with T1DM, who
account for the majority of children with diabetes.84 See the Ongoing Studies section for information
about relevant studies in progress.

Individuals With T2DM Requiring Insulin

Severe Hypoglycemia Requiring Intervention

Four included RCTs of CGM use reported the incidence of level 3 hypoglycemia (as defined by the ADA,5
severe hypoglycemia requiring intervention [e.g., administration of oral glucose] by another person)
among individuals with T2DM requiring insulin (Table 4).>

Table 4. Incidence of Severe Hypoglycemia Requiring Intervention in Included RCTs of Adults With T2DM
AUTHOR, YEAR CGM TYPE

TIMEPOINT OUTCOME CGM
STUDY NAME INSULIN REGIMEN
Beck, 201725 rtCGM 24 weeks Number of events 0 0
DIAMOND Prandial (MDI)
Haak, 201761 isCGM 24 weeks  Number of events 3 1
Basal dial
REPLACE asat or prag@a Number of participants 3 of 149 1 of 75 (1%)
(1IT)
(2%)
Martens, rtCGM 32 weeks  Number of events 1 1
202162 Basal onl
S 4 Number of participants 1 0f116 1 0of 59 (2%)
MOBILE
(1%)
Secher, 201466 rtCGM 36 weeks  Number of events 15
Basal or prandial

(1IT) Number of participants 5 of 31 (16%)

Note. Severe hypoglycemic events defined as those that cause impaired mental and physical function and require intervention by another person.5
Abbreviations. CGM: continuous glucose monitor; lIT: intensive insulin therapy; isCGM: intermittently scanned CGM; MDI: multiple daily injections;
RCT: randomized controlled trial; tCGM: real-time CGM; SMBG: self-monitoring of blood glucose; T2DM: type 2 diabetes mellitus.
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As shown in Table 4, an equivalent number of rare events occurred in each study group in the DIAMOND
and MOBILE trials (0 events and 1 event, respectively).2>62 These RCTs evaluated rtCGM in US-based
T2DM populations over 24-week to 32-week follow-up periods and defined severe hypoglycemic events
as those requiring assistance from another person to administer oral carbohydrates or other
resuscitative action.2562 [n the 24-week REPLACE trial, evaluating isCGM in adult T2DM populations in
multiple European centers, 3 severe hypoglycemic events occurred among 3 participants (2%) in the
isCGM group compared with 1 event in 1 participant (1%) in the SMBG group®?; no additional severe
hypoglycemic events occurred in the in the REPLACE 52-week open-label extension.®® In the trial of CGM
use in pregnant individuals conducted by Secher and colleagues, 5 participants (16%) with T2DM
experienced 15 severe hypoglycemic events (defined as those requiring help from another person)
during the 36-week trial period.®® Although severe hypoglycemic events were not reported by study
group in this trial, investigators stated that there were no statistically significant differences in the rate of
events between those randomized to rtCGM versus SMBG.¢¢ In the 3 studies with reported severe
hypoglycemic events, none were judged to be associated with CGM use.61.62

No subgroup analyses evaluating differential rates of severe hypoglycemic events by participant
demographic or clinical characteristics were reported.

Change in HbA1lc

Three RCTs of insulin-treated individuals with T2DM evaluated some measure of change in HbA1lc at
12 weeks of follow-up or later.2561.62 All 3 studies were conducted in adults and evaluated mean change
in HbA1c,255559.61-6365 and 2 studies also evaluated the comparative proportion of participants who
achieved a clinically meaningful mean HbA1c reduction (i.e., = 0.5%).>7

Two studies, the DIAMOND and MOBILE trials,2>62 were conducted among US populations and observed
significantly greater reductions in HbAlc from baseline in the CGM groups compared with the SMBG
groups. In the DIAMOND trial of CGM use in adults treated with multiple daily injections of prandial
insulin (N = 158), there was a significantly greater reduction in mean HbA1c with a nontherapeutic
rtCGM compared with SMBG at 24 weeks (mean difference [MD], -0.30; 95% confidence interval [CI],
-0.52 to -0.08; P =.02).25 Although the absolute between-group difference in mean HbA1c change did not
meet the clinically meaningful threshold of 0.5% in this study, a responder analysis by group showed that
compared with the SMBG group, a significantly greater proportion of participants in the CGM group
experienced a reduction of 0.5% or greater (79% vs. 51%; P =.002) as well as a reduction of 1.0% or
greater (52% vs. 33%; P =.04).25 In the MOBILE trial of CGM use in adults treated with once-daily or
twice-daily basal insulin injections (N = 175), therapeutic rtCGM use was associated with a statistically
significant and clinically meaningful reduction in HbAlc compared with SMBG at 32 weeks (MD, -0.50;
95% CI, -0.94 to -0.06; P =.02).62 Accordingly, a responder analysis showed that more participants
randomized to CGM experienced an HbA1c reduction of 0.5% or greater compared with those
randomized to SMBG (73% vs. 65%; P =.05), but there was no difference in the proportion achieving a
reduction of 1.0% or greater (54% vs. 39%; P =.07).62 Notably, more than half of study participants in the
MOBILE trial were non-White and more than half were enrolled in some form of public insurance.2

In the European-based (i.e., UK, France, Germany) REPLACE trial assessing isCGM use in adults treated

with intensive insulin therapies (N = 224), there was no difference between the isCGM and SMBG groups
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with respect to change in HbAlc at 24 weeks (MD, 0.0; 95% CI, -0.26 to 0.26; P = .82); both study groups
experienced around a 0.3% reduction at the final study follow-up (-0.29% vs. -0.31%, respectively).61 No
responder analysis assessing the proportion of participants who achieved a clinically meaningful HbAlc
reduction was reported.6!

As presented in Figure 2, a staff-led pooled analysis of change in HbA1c outcomes from these 3 studies
ultimately showed that compared with SMBG, CGM use did not result in a statistically significant
difference at 24 weeks or later (MD, -0.23%; 95% CI, -0.49 to 0.03; P =.09). Studies are presented in
descending order of insulin regimen intensity.

Figure 2. Mean Change in HbA1c at Final Study Follow-up in Included RCTs of Adults with T2DM Requiring Insulin

CGM SMBG Mean Difference Mean Difference
Study or Subgroup Mean 5D Total Mean 5D Total Weight IV, Random, 95% CI IV, Random, 95% CI
Haak 2017 (REPLACE) -0.3 DB 149 -0.3 1 75 36.7% 0.00 [-0.26, 0.26]
Beck 2017 (DIAMOND) -0.8 0.4 79 -05 09 79  41.3% -0.30[-0.52, -0.08] —i—
Martens 2021 (MOBILE) -1.1 1.5 105 -06 1.2 51 22.0% -0.50[-0.94, -0.06] L E—
Total (95% CI) 333 205 100.0% =-0.23 [-0.49, 0.03]
Heterogeneity: Tau® = 0.03; Chi* = 4.84, df = 2 (P = 0.09); I = 59% ; | f f
- -1 -0.5 0 0.5 1
Test for overall effect: Z= 1.76 (P = 0.08) Favours CGM  Favours SMBG

Note. Pooled analyses were conducted with Review Manager 5.4
Abbreviations. CGM: continuous glucose monitor; Cl: confidence interval; HbAlc: glycated hemoglobin; IV: inverse variance; RCT: randomized
controlled trial; SD: standard deviation; SMBG: self-monitoring of blood glucose; T2DM: type 2 diabetes mellitus.

Change in HbA1c from baseline was not reported in the trial of pregnant individuals with preexisting
T2DM conducted by Secher and colleagues (the majority of whom were treated with intensive insulin
regimens), although a comparative analysis of mean HbA1c level found that there were no significant
between-group differences at any follow-up timepoint.6¢ Importantly, this study was not powered to
detect between-group differences for individuals with T2DM.66

Subgroups
All studies evaluated change in HbA1lc across a range of predefined subgroups (Appendix D, Table D3).
m In the 32-week MOBILE trial of rtCGM use in US adults with T2DM on once-daily or twice-daily
basal insulin injections, no statistically significant subgroup interaction was found according to
baseline age, HbA1c level, diabetes duration, noninsulin diabetes medication use, or racial and
ethnic identity.545862
m In the 24-week DIAMOND trial of rtCGM use in US adults with T2DM on multiple daily prandial
insulin injections, there were no statistically significant subgroup differences according to age or
baseline HbA1c level.2556
m In the 24-week REPLACE trial of isCGM use in European (i.e., UK, France, Germany) adults with
T2DM on intensive insulin therapy, participants younger than 65 years randomized to isCGM
experienced a significantly greater reduction in mean HbA1c at 24 weeks compared to 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).
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Severe Perinatal Morbidity

Secher and colleagues compared the incidence of a range of perinatal (maternal and neonatal) outcomes
among pregnant individuals with T2DM requiring insulin, randomized to rtCGM or SMBG (Table 5).6¢ At
the final study follow-up, there were no statistically significant between-group differences in any
reported perinatal event including incidence of large-for-gestational-age newborns, preeclampsia,
preterm birth, neonatal hypoglycemia (severe or not), delivery by caesarean section, or miscarriage.6®
However, it is important to note that given the small sample size of participants with T2DM (N = 31), this
study was not powered to detect clinically meaningful differences in perinatal outcomes for this group.

Table 5. Perinatal Outcomes for Participants With T2DM Reported in Secher, 201366

AUTHOR, YEAR

SAMPLESIZE  PERINATAL OUTCOME P VALUE

Secher, 2013 Large for gestational age?2 4 0of 16 (25%) 4 of 15 (29%) P=1.0

N=31 Preeclampsiab 2 0f 16 (13%) 1 of 15 (7%) P=1.0
Preterm birthe 30f16 (19%) 0 of 15 (0%) pP=.23
Neonatal hypoglycemiad 4 0f 13 (31%) 2 of 15 (14%) P=.39
Severe neonatal hypoglycemia¢ 0 of 13 (0%) 0 of 15 (0%) NR
Caesarean delivery 8 of 16 (50%) 6 of 15 (43%) P=.70
Miscarriagef 0 0of 16 (0%) 1 of 15 (7%) P=.48

Notes. 2Defined as infant birth weight = 90th percentile adjusted for sex and gestational age. " Defined as blood pressure 2 140/90 and proteinuria.
c¢Defined as birth prior to 37 weeks of gestation. ¢ Defined as having a 2-hour plasma glucose < 2.5 mmol/L. ¢ Defined as having a 2-hour plasma
glucose < 2.5 mmol/L and requiring intravenous glucose infusion. fDefined as fetal loss before 22 weeks gestation.

Abbreviations: NR: not reported; tCGM: real-time continuous glucose monitor; SMBG: self-monitoring of blood glucose; T2DM: type 2 diabetes
mellitus.

Quality of Life

Three included RCTs of CGM use in insulin-treated individuals with T2DM reported comparative quality
of life (QoL) measures on validated assessment scales.2553,57,59.61,65 Reported QoL scales included those
measuring general well-being (e.g., World Health Organization well-being index) and those measuring
diabetes-related wellness and functioning (e.g., Diabetes Distress Scale). Table 6 presents QoL outcomes

by treatment group at follow-up; for a detailed description of reported QoL scales see Appendix D, Table
D4.

Table 6. QoL Outcomes Reported in Included RCTs of CGM use in Individuals With T2DM Requiring Insulin

TUDY CGM GROUP SMBG GROUP
STU QoL MEASUREA TIMEPOINT - PVA
CGMTYPE | MEAN(SD) N MEAN (SD)
Ajjan, 201653 DTSQ: total score 12 weeks 30 13.4 (NR) 15 13.5(NR) P=.94
isCGM
Beck, 201725 EQ-5D: overall 24 weeks 77 0.82 73 0.82 NRb
DIAMOND index (0.14) (0.16)
rtCGM WHO-5: total 24 weeks 77 16 (5) 73 17 (4) NRb

score

26 | Continuous Glucose Monitoring in Diabetes Mellitus
DRAFT for VbBS/HERC Meetings 9/28/2023



CGM GROUP SMBG GROUP
STUDY QoL MEASUREA  TIMEPOINT

CGMTYPE MEAN(SD) N MEAN (SD)
DDS: overall 24 weeks 77 1.8 (0.9) 73 1.8 (0.6) NRb
score
HFS: worry 24 weeks 77 0.8 (0.6) 73 0.7 (0.5) NRb
subscale
HCS: total score 24 weeks 77 3.3(0.6) 73 3.4 (0.6) NR®
Haak, 201761  DQoL: total score 24 weeks 149 -0.2 75 0.0 (0.06) P=.03
REPLACE (0.04)
isCGM DTSQ: total 24 weeks 149 13.1 75 9.0 P<.001
score (0.50) (0.72)

Notes. 2See Appendix D, Table D4 for descriptions of individual scale ranges and scoring. ® Pvalue not reported, but study authors noted that
between-group effects were not significant.

Abbreviations. CGM: continuous glucose monitor; DDS: Diabetes Distress Scale; DQoL: Diabetes QoL; DTSQ: Diabetes Treatment Satisfaction
Questionnaire; EQ-5D: EuroQoL-5D; HCS: Hypoglycemia Confidence Survey; HFS: Hypoglycemia Fear Survey; isCGM: intermittently scanned CGM;
NR: not reported; QoL: quality of life; RCT: randomized controlled trial; tCGM: real-time CGM; SD: standard deviation; SMBG: self-monitoring of
blood glucose; T2DM: type 2 diabetes mellitus; WHO-5: 5-item World Health Organization Well-being Scale.

As shown in Table 6, comparative results regarding QoL were mixed across the 3 studies with relevant
Outcomes_25,53,57,59,61,65

m [n the 24-week REPLACE trial of European adults with T2ZDM on intensive insulin therapy,
participants in the isCGM group had significantly higher overall Diabetes Treatment Satisfaction
Questionnaire (DTSQ) scores (13.1 vs. 9.0 points; P <.001) and Diabetes QoL Survey (DQoL)
scores (P =.03, scores not reported) indicating higher treatment satisfaction.2> Comparatively,
study groups did not differ on DTSQ subscores regarding their perceived fear of hypoglycemia or
hyperglycemia or DQoL sub scales over the same follow-up period.2>

m Inthe 24-week DIAMOND trial of US adults on multiple daily prandial insulin injections: there
were no significant between-group differences in general QoL on the EuroQoL-5D (EQ-5D) or the
5-item World Health Organization Well-being (WHO-5) scales, although scores in both study
groups indicated high levels of overall well-being.>%64 Similarly, there were no statistically
significant between-group differences on the Diabetes Distress Scale (DDS), including for the
emotional, regimen, clinician, and diabetes worry sub scales, or the Hypoglycemia Fear Survey
(HFS) and Hypoglycemia Confidence Survey (HCS); scores in both study groups indicated that
participants did not feel high levels of diabetes distress or hypoglycemia-related fear and were
mostly confident about their ability to prevent and manage hypoglycemia.>357.61.65 Notably, the
CGM group used a now-discontinued nontherapeutic rtCGM model, which required confirming
blood glucose with a glucometer reading prior to any treatment action.

m In the 12-week study conducted by Ajjan and colleagues of adults in the UK with T2DM on
multiple daily prandial insulin injections (N = 99), there were no significant differences in DTSQ
scores between the isCGM and SMBG groups, although the positive scores indicated that treatment
satisfaction was high in both groups (13.4 vs. 13.5 points; P =.94).53

Health Resource Utilization
No studies of CGM use in individuals with T2DM requiring insulin assessed health resource utilization
(e.g., hospitalizations, emergency department or urgent care visits, unscheduled clinic visits).

27 | Continuous Glucose Monitoring in Diabetes Mellitus
DRAFT for VbBS/HERC Meetings 9/28/2023



Harms

Six RCTs of CGM use in adults with T2DM reported harms.2553.61.62 Harms data varied in both reported
outcomes and recorded event types. Commonly reported outcomes across studies included AEs, serious
adverse events (SAEs), and device-related harms. Since CGM procedures do not differ by insulin use

status, we analyzed harms across all eligible studies of CGM use in individuals with T2DM.

Table 7. Harms Outcomes Reported in Eligible RCTs of CGM Use in Individuals With T2DM

AUTHOR, YEAR

TIMEPOINT CGM GROUP SMBG GROUP
STUDY NAME
TOTAL ADVERSE EVENTS?
Ajjan, 201653 12 weeks 19 of 30 participants (63%) 8 of 15 participants (53%)
Haak, 201761 24 weeks 336 events, 179 events,
REPLACE 114 of 149 participants (77%) 47 of 75 participants (63%)
Martens, 202162 32 weeks 45 events, 16 events,
MOBILE 30 of 116 participants (26%) 12 of 59 participants (20%)
Price, 202163 12 weeks 2 events, 6 events,
COMMITTED 2 of 46 participants (4%) 4 of 24 participants (17%)
Wada, 202065 24 weeks 10 events, 3 events,

10 of 49 participants (20%) 3 of 51 participants (6%)

SERIOUS ADVERSE EVENTSP
Ajjan, 201653 12 weeks 0 events 0 events
Beck, 201725 24 weeks 3 events 0 events
DIAMOND 3 of 79 participants (4%)
Haak, 201761 24 weeks 20 events 22 events,
REPLACE 16 of 149 participants (11%) 12 of 75 participants (16%)
Martens, 202162 32 weeks 14 events 7 events,
MOBILE 10 of 116 participants (9%) 5 of 59 participants (9%)
Price, 202163 12 weeks 0 events 0 events
COMMITTED
Wada, 202065 24 weeks 1 event 1 event,

DEVICE-RELATED ADVERSE EVENTS¢

1 of 49 participants (2%)

1 of 51 participants (2%)

Beck, 201725 24 weeks 0 events NA
DIAMOND

Haak, 201761 24 weeks 9 sensor adhesive skin rashes NA
REPLACE 6 of 149 participants (4%)

Price, 202163 12 weeks 1 sensor adhesive skin rash NA
COMMITTED 1 of 46 participants (2%)

Wada, 202065 24 weeks 7 sensor adhesive skin rashes NA

7 of 49 participants (14%)

Notes. 2This category is inclusive of all severity levels (i.e., mild, moderate, severe). ® Events requiring additional medical intervention including

hospitalizations or emergency department visits. ¢ Events directly related to CGM use.
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Abbreviations. CGM: continuous glucose monitor; NA: not applicable; RCT: randomized controlled trial; SMBG: self-monitoring of blood glucose;
T2DM: type 2 diabetes mellitus.

As shown in Table 7, more AEs occurred in the CGM groups compared with the SMBG groups, but the
proportion of participants with AEs was nearly equivalent between groups. The majority of AEs were
categorized as mild or moderate and generally resolved before study completion. Reported AEs included
a wide variety of outcomes ranging from minor events like mild itching to severe outcomes like
sepsis.6263.65 Common AEs (i.e., those that occurred in more than 10% of participants with an AE)
included heartburn, gallstones, urinary tract infections, wheezing, and diarrhea.t2 Very few events were
judged to be related to CGM use.5361-63,65

As with total AEs, SAEs were nearly evenly distributed between study groups (Table 7).2553.61,62 The
majority of reported SAEs were hospitalizations for surgeries unrelated to diabetes or glycemia control
(e.g., knee and hip replacements) or other unrelated conditions (e.g., COVID-19, pneumonia).2553,61,62
Diabetes-related SAE, such as severe hypoglycemia and diabetic ketoacidosis, were rare and not
attributed to CGM use or any study procedure.2561,62

CGM device-related AEs occurred infrequently (Table 7). Reported device-related events ranged among
studies from 0 to 9 events and were attributed solely to sensor adhesive reactions.256163,65 Reactions
were treated topically and were of mild to moderate intensity. No device-related events resulted in study
or device discontinuation.2561,63,65

Individuals With T2DM Not Requiring Insulin

Severe Hypoglycemia Requiring Intervention
No studies of CGM use in individuals with T2DM not requiring insulin reported the incidence of severe
hypoglycemia.

Change in HbA1lc

Six included RCTs of individuals with T2DM not requiring insulin evaluated some measure of change in
HbA1lc at 12 weeks of follow-up or greater.#>5557.63-65 Of these, 4 studies evaluated mean change in
HbA1c,>563-65 1 study reported median change,*> and 1 study evaluated the comparative proportion of
participants achieving a clinically meaningful mean HbA1c reduction (i.e., 2 0.5%).57

As presented in Figure 3, pooled analyses of the 4 studies evaluating mean change found that use of CGM
resulted in significantly greater mean HbA1lc reduction compared with SMBG at 12 weeks follow-up or
later (MD, -0.35%; 95% CI, -0.54 to -0.16; P <.001). Although insulin use was not required in any of the
studies included in the pooled analysis, 2 RCTs>>64 enrolled some participants who were using insulin

(< 50% of total enrollment) whereas 2 studies®36> did not enroll any individuals on insulin therapy. To
that end, studies in the figure are arranged in descending order of insulin use.
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Figure 3. Mean Change in HbA1c at Final Study Follow-up in Included RCTs of Adults with T2DM Not Requiring Insulin

CGM SMBG Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bergenstal 2022 -1.1 1.1 59 -0.8 0.9 55  26.7% -0.30([-0.67, 0.07] —_—
Vigersky 2012 (Walter Reed) -1.2 1.7 50 -0.5 1 50 12.1% -0.70([-1.25, -0.15] +————
Price 2021 (COMMITTED) -0.2 0.9 44 0.1 1.3 23 10.2% -0.30[-0.89, 0.29]
Wada 2020 -0.5 0.3 48 -0.2 0.9 49 51.0% -0.30[-0.57, -0.03] ——
Total (95% CI) 201 177 100.0% -0.35[-0.54, -0.16] -*-
Heterogeneity: Tau® = 0.00; Chi* = 1.81, df = 3 (P = 0.61); I’ = 0% I f } |
- -1 -0.5 0 0.5 1
Test for overall effect: Z = 3.59 (P = 0.0003) Favours CGM Favours SMEG

Note. Pooled analyses were conducted with Review Manager 5.4.
Abbreviations. CGM: continuous glucose monitor; Cl: confidence interval; HbA1c: glycated hemoglobin; IV: inverse variance; RCT: randomized
controlled trial; SD: standard deviation; SMBG: self-monitoring of blood glucose; T2DM: type 2 diabetes mellitus.

Median change in HbA1c at 24 weeks in the RCT of individuals with or without insulin use conducted by
Isaacson and colleagues was consistent with the pooled results, with the rtCGM group experiencing a
significantly greater reduction in median HbA1lc compared with the SMBG group (-0.6% vs. -0.1%;

P <.001).%> In addition, a significantly greater proportion of participants randomized to isSCGM in the PDF
trial achieved a clinically meaningful HbA1lc reduction of 0.5% or greater from baseline compared with
the SMBG group over the 12-week study period (51.7% vs. 21.0%; P < .001).5>7 Notably, this study limited
enrollment to participants not on intensive diabetes treatment regimens, resulting in a relatively small
proportion of insulin users among participants (27%; basal insulin only).

Subgroups
Two studies evaluated change in HbA1c for a range of predefined subgroups (Appendix D, Table D3):

m Inthe 12-week PDF trial of isCGM use in Korean adults with T2DM who were not on intensive
insulin regimens, no statistically significant subgroup interaction was found for the achievement
of a reduction in HbA1c of 0.5% or greater with respect to baseline age, sex, BMI, duration of
diabetes, use of insulin, or HbA1lc level.57

m In the 52-week Walter Reed study of rtCGM use in US adults with T2DM not on prandial insulin
(33% on basal insulin), participants who used their CGM for 48 days or more (per study protocol)
during the initial 12-week study period had significantly greater mean reduction in HbA1lc at
52 weeks compared with the SMBG group (-1.3% vs. =0.2%; P <.001), whereas those who used
their CGM for fewer than 48 days did not experience a significant change in HbA1lc compared to
SMBG.>%64

Severe Perinatal Morbidity
No studies of CGM use in individuals with T2DM not requiring insulin reported the incidence of severe
perinatal morbidity.

Quality of Life

Three included RCTs of CGM use in primarily non-insulin-requiring individuals with T2DM reported
comparative QoL measures on validated assessment scales at or beyond 12 weeks of follow-up.>7.64.65
Table 8 presents QoL outcomes by treatment group at follow-up; for a detailed description of reported
QoL scales see Appendix D, Table D4.
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Table 8. QoL Outcomes Reported in Included RCTs of CGM use in Individuals With T2DM Not Requiring Insulin

AUTHOR, YEAR CGM GROUP SMBG GROUP p
STUDY NAME QoL MEASURE TIMEPOINT

CGMTYPE MEAN (SD) N  MEAN (SD)

Choe, 202257 SDSCA: total 12 weeks 58 44.4(9.2) 62 39.2(10.1) P=.003
PDF score

isCGM

Vigersky, 2012¢*  pAID: overall 12 weeks 50 19.9 (17.1) 50 17.1(18.0) P=.96
Walter Reed score

[tCGM 52 weeks 50 19.6 (20.5) 50 18.4 (20.5) P=.96
Wada, 202065  DTSQ: total 24 weeks 45 34.9 (5.2) 45 31.4 (6.6) P<.001
isCGM score

Abbreviations. CGM: continuous glucose monitor; DTSQ: Diabetes Treatment Satisfaction Questionnaire; isCGM: intermittently scanned CGM; PAID:
Problem Areas in Diabetes; QoL: quality of life; RCT: randomized controlled trial; tCGM: real-time CGM; SD: standard deviation; SDSCA: Summary of
Diabetes Self-Care Activities; SMBG: self-monitoring of blood glucose; T2DM: type 2 diabetes mellitus.

As shown in Table 8, comparative results regarding diabetes-related QoL were mixed among studies:

m In the 52-week Walter Reed study (N = 100), participants in the rtCGM and SMBG groups did not
report significantly different Problem Areas in Diabetes (PAID) scores at either the 12-week or 52-
week follow-up visits. However, scores indicated that participants in both groups were
experiencing moderate diabetes distress (i.e., 17 to 39 points) associated with factors such as food
and eating, family support, relationships with treating clinicians, and hypoglycemia.>%.64

m In the 24-week study conducted by Wada and colleagues, in Japanese adults with T2DM not using
insulin (N = 100), participants in the isCGM group reported significantly higher overall treatment
satisfaction compared with the SMBG group on the Japanese version of the DTSQ (34.9 vs.

31.4 points; P <.001).%> The higher overall score in the isCGM group was attributed to higher
individual survey item scores regarding the frequency of hyperglycemia as well as the
convenience and flexibility of their glucose monitoring modality.6>

m Inthe 12-week PDF trial of adults in Korea with T2DM with mixed insulin-use status (N = 126),
participants randomized to isCGM had significantly higher overall scores on the Korean version of
the Summary of Diabetes Self-Care Activities (SDCSA) survey compared with the SMBG group
(44.4 vs. 39.2 points; P =.003), indicating higher self-efficacy performing diabetes care tasks such
as diet, exercise, foot care, and glucose monitoring.57

Health Resource Utilization

One included 24-week RCT of rtCGM (Dexcom G6) use in US adults with primarily T2DM with mixed
insulin use status, conducted by Isaacson and colleagues, reported health resource utilization outcomes
including emergency department and clinic visits.#> Compared with the SMBG group, participants
randomized to rtCGM had significantly fewer mean diabetes-related total health care visits (5.6 vs. 7.0;

P =.009), emergency department visits (0.2 vs. 0.5; P =.02), and lab tests (7.7 vs. 11.9; P <.001).45
However, study groups did not differ with respect to mean diabetes-related primary care clinic visits (1.8
vs. 3.3; P =.28) or visits with specialty diabetes clinicians (2.6 vs. 3.2; P =.06).%>
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Harms
See section on Harms for Individuals with T2ZDM Requiring Insulin.

Evidence Summary and Limitations

There is a substantial evidence base from multiple RCTs regarding the use of CGM in individuals with
T2DM with or without insulin therapy. However, direct evidence regarding the effectiveness and harms
of CGM in pregnant populations with T2DM or GDM is extremely limited and there is a lack of direct
evidence regarding CGM use in children and adolescents with T2DM. In the following summaries, low and
very-low levels of confidence indicate that if new information from additional studies were published,
our understanding of the effectiveness and harms of CGM for those populations would likely change.

Individuals With T2DM Requiring Insulin

m  We identified 5 eligible RCTs comparing the effectiveness of CGM and SMBG among individuals
with T2DM requiring insulin. Four studies were conducted in adults, and 1 study was conducted
among pregnant individuals with preexisting T2DM; there were no eligible studies conducted in
children and adolescents or individuals with GDM.

m  We have very low confidence regarding the impact of CGM on the incidence of severe
hypoglycemia requiring intervention, due primarily to very low rates of reported events in all
study groups.

m  We have low confidence that CGM are associated with greater reductions in HbAlc over time
compared with SMBG. This rating is based on statistically significant findings in 2 US-based RCTs
of rtCGM and 1 non-US-based RCT of isCGM that found no between-group differences.

m  We have very low confidence regarding the impact of CGM use on severe perinatal outcomes
(e.g., preterm birth, preeclampsia, macrosomia) among pregnant individuals with T2DM, because
the single eligible study reporting these outcomes was underpowered to detect differences in this
population.

m  We have low confidence regarding the comparative impact of CGM on QoL due to mixed results
across multiple general and diabetes-specific scales. QoL scores were generally indicative of
positive feelings about diabetes treatment and daily functioning across all study groups and scales.
There were no eligible studies that reported health resource utilization outcomes.

We have moderate confidence that AEs attributed to CGM use are infrequent, mostly mild
intensity (e.g., skin rash reactions to sensor adhesives), and treatable. Reported events generally
do not lead to study or device discontinuation.

Individuals With T2DM Not Requiring Insulin

m  We identified 6 eligible RCTs comparing the effectiveness of CGM and SMBG among individuals
with T2DM not requiring insulin. All studies were conducted in adults; there were no eligible
studies conducted in children and adolescents, or pregnant individuals with either GDM or
preexisting T2DM.
There were no eligible studies that reported the incidence of severe hypoglycemic events.
We have low confidence that CGM are associated with greater reductions in HbAlc over time
compared with SMBG.

m  There were no eligible studies that reported the incidence of severe perinatal morbidity.
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We have very low confidence regarding the comparative impact of CGM on QoL due primarily to
mixed results across multiple general and diabetes-specific scales. QoL scores were generally
indicative of positive feelings about diabetes treatment and daily functioning across all study
groups and scales.

We have very low confidence that CGM use may reduce overall health care visits, emergency
department visits, and the number of glycemic laboratory assays, while not impacting the number
of regularly scheduled primary or specialty care visits for diabetes care.

We have moderate confidence that AEs attributed to CGM use are infrequent, mostly mild
intensity (e.g. skin rash reactions to sensor adhesives), and treatable. Reported events generally
do not lead to study or device discontinuation.

Review Limitations
Although our evidence reviews are conducted using rigorous and systematic methods, we often

encounter limitations in the literature or in the review design that are important to acknowledge.

Several included studies of adults with T2DM evaluated nontherapeutic rtCGM models. These

studies required participants to perform several daily SMBG finger-stick tests to calibrate their
CGM devices, which may have had an impact on comparative QoL assessments.

Several studies required participants to complete a run-in period to gauge device tolerability and
adherence prior to randomization. Participants who had trouble wearing a CGM or who exhibited

less than optimal adherence during these screening periods were generally excluded from
randomization, which may have limited the generalizability of study results to general T2DM
populations.

Participants randomized to SMBG may have been exhibiting optimal use. Several included studies
required control participants to record 5 or more daily finger-stick glucose tests; however,
baseline study data indicated that most participants were conducting between 1 to 3 tests per day
on average. Therefore, it is possible that study participation resulted in better than average
glucose self-management in these groups than would be observed in non-study settings.

The availability of long-term data in eligible RCTs of CGM use was limited. The longest follow-up
reported by any 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
important intermediate outcomes, such as severe hypoglycemia. Moreover, the paucity of long-
term comparative follow-up limits our ability to understand the impact of CGM use regarding
important diabetes-related health outcomes, such as heart disease or retinopathy.

Few available studies of CGM use during pregnancy met our review criteria. In the case of GDM,

most trials evaluated retrospective CGM and had a follow-up period of less than 12 weeks. In the
case of pregnant individuals with preexisting diabetes, most trials have been conducted in
individuals with T1DM or mixed diabetes type without stratified results.

No RCTs of CGM use in children and adolescents with T2DM have been published. Currently, the
evidence informing CGM use in this population is extrapolated from studies conducted among
children and adolescents with T1DM, who account for the majority of children with diabetes.
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Ongoing Studies

We identified ongoing studies with searches of the ClinicalTrials.gov registry conducted in March 2023.
Results of the ongoing studies search are summarized in the sections below by population group. See
Appendix D, Table D5 for individual study characteristics.

Adults With T2DM

We identified 9 ongoing RCTs comparing rtCGM to SMBG in adults with T2DM.85-93 Most eligible adult
trials (5 studies) are examining isSCGM models (e.g., FreeStyle Libre 2), whereas 2 studies are looking at
contemporary rtCGM devices,?%?3 and 2 do not specify the CGM type.8292 All studies include an SMBG
control group with or without periods of blinded CGM use. Estimated study enrollment ranges from 100
to 254 participants and planned study durations range from 12 to 52 weeks. Of the 9 eligible studies, 3
are being conducted in the US,%0-92 2 each are being conducted in Canada or South Korea,8>-88 1 study is
being conducted in the UK,?3 and 1 in Denmark.8° Study populations are mostly limited to adults between
the ages of 18 to 64 with stable diabetes or health status, but several studies include older adults (i.e., =
65 years) and 1 study is examining CGM use in adults and older adults with T2DM and a history of
myocardial infarction.?? Studies also include populations with differing T2ZDM treatment regimens,
ranging from intensive insulin therapy with multiple daily injections or insulin pumps, to noninsulin
medication therapy or diet-based management alone. All identified ongoing trials are assessing change in
HbA1c; other reported relevant outcomes include incidence of severe hypoglycemia, QoL, and health
resource use. Estimated primary completion dates range from January 2022 to August 2024, with 3

RCTs85-87 likely to publish in the next year on the basis of having achieved primary study completion in
2022.

Children and Adolescents With T2DM

We identified 2 ongoing single-arm studies evaluating rtCGM use in children and adolescents with T2DM,
both being conducted in the US.?495 In 1 study,®* investigators are assessing the effect of 10-day periods
of rtCGM (Dexcom G6) use on glycemic control measures such as change in HbAlc and time in range at
12-weeks and 24-weeks of follow-up in 41 children and adolescents (ages 5 to 21 years) with a T2DM
duration of at least 3 months.

In the second study,® investigators are assessing the impact of 52 weeks of rtCGM use (device not
specified) on various glycemic outcomes, including change in HbA1c and diabetes-related QoL, in an
estimated 30 publicly insured children and adolescents (ages 4 to 19 years) with a recent T2DM
diagnosis. Both studies have reported primary completion dates prior to the release of this coverage
guidance and 1 study?* may be likely to publish in the next year as it achieved final completion in July
2022.

Individuals Who Are Pregnant With Preexisting T2DM or GDM

We identified 4 ongoing RCTs of CGM use in pregnant individuals with T2DM or GDM, all being conducted
in US populations.?6-99 Two studies®”.?? are evaluating CGM use among individuals with preexisting T2DM
and 2 studies?698 are looking at individuals with GDM. Estimated study enrollments range from 40 to 162
participants with intended enrollment between 20 to 24 weeks of gestation in all 4 studies, with follow-
up continuing several days after delivery. All identified studies are assessing rtCGM use compared with
SMBG, with the outcomes of diabetes-related severe perinatal morbidity (e.g., preeclampsia, preterm
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birth, large-for-gestational-age infants); other outcomes include change in HbA1lc, and QoL. Given that
estimated primary completion dates range from December 2023 to July of 2025 it is unlikely that any of
these trials will be published in 2023.
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POLICY LANDSCAPE

In the following section, we summarize evidence-based clinical guildelines from professional societies and governmental health
agencies about continuous glucose monitoring (CGM), and report on payer policies from select public and private organizations
about these devices.

Table 9 presents a high-level summary of recommendations and coverage criteria across these materials.
In the text portion of this section, we report in more detail to highlight differences among the published
guidelines, within the select coverage policies, and between the policies and guidance documents, as well
as other relevant details for the use of CGM in the management of T2ZDM and GDM diabetes.

Evidence-based Recommendations

We assessed the methodological quality of 8 clinical practice guidelines from 5 professional organizations
for this report100-107; we cite 1 additional guideline focused on the pediatric population, but did not
perform risk of bias as it did not make recommendations regarding CGM use, and we report it only for
interest in this age group.1%8 These guidelines are commonly used to guide treatment selection and to
determine type of care for persons with diabetes, and each was prepared after the guideline panel
reviewed the published literature for the use of CGM in T2DM and GDM.

m 6 guidelines had good methodological quality100-104,107
m 2 guidelines had fair methodolgical quality105106
m  No guidelines had poor methodological quality

See Appendix C for guideline methodologic quality assessment criteria. We grouped the
recommendations by the following population categories: adults with T2DM, children and adolescents
with T2DM, and pregnant populations with T2DM or GDM.

Two guidelines provide recommendations for all 3 population groups explicitly,-31.81,101,103,104,107,109 yhjle
1 provides recommendations for “all persons” and during pregnancy,19° 1 provides recommendations for
“persons at risk for hypoglycemia” which includes children,102 and 1 provides general recommedations
for “people with diabetes” only.19¢ Three organizations that prepared the included guidelines included
language for both rtCGM and isGCMs,100.101,103104107 1 gyjdeline recommended only rtCGM for the
included populations and conditions,'92 and 1 guideline (in collaboration with CADTH) included only
isGCM in their recommendations106.110111; the AAP guideline for T2DM in children only mentions CGM as
a general term.108
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Table 9. Clinical Recommendations and Coverage Criteria From Clinical Practice Guidelines and Payer Coverage Policies

HEALTH
ENDOCRINE MEDICARE WASHINGTON NEWYORK AETNA, CIGNA
PATIENT CHARACTERISTICS ADA UALITY NICE ' '
SOCIETY Q LCD MEDICAID MEDICAID MODA, RBCBS
ONTARIO
ADULT POPULATIONS
T2DM on multiple daily insulin v v v a v a v a v a v a v a v aj
injections or continuous insulin infusion ’
T2DM on basal insulin v v v a X v a v a v a v a Xk
T2DM using noninsulin diabetes d . K
medications (e.g., sulfonylureas) Ve X Ve X X Ve Ve X! X
T2DM not using any diabetes . K
medications v X X X X v v X! X
PEDIATRIC POPULATIONS
T2DM on multiple daily insulin Vb v v af ¥ ab Xe ¥ abh v v ab e
injections or continuous insulin infusion ’ ' - '
T2DM on basal insulin v'b Xe v af X )& v abh v v ab Xk
T2DM using noninsulin diabetes ;
b € f g Jb,h b,i k
medications (e.g., sulfonylureas) Ve X Ve X X Ve v X X
T2DM not using any diabetes bi k
medications Ve Xe X X Xe v e v X! X
PREGNANT POPULATIONS
Preexisting T2DM v v v apc v ap v ac v aph v ac v ap v'm
Gestational diabetes v v NA NA v ac v abh v ac v Xk

Table Key. v" indicates the criterion is endorsed; X indicates the criterion is not or not fully endorsed; NA indicates the population is not considered in the document.

Notes. 2Conditional (e.g., recurrent, severe, or at risk for hypoglycemia, impaired hypoglycemia awareness, caregiver responsible for managing blood glucose, unstable blood glucose despite efforts
to optimize, in-person or other regular visits with knowledgeable provider). ® Population broadly included in recommendations for all individuals. ¢On insulin therapy. ¢ Not recommended in general
but can be considered if at high risk for hypoglycemia in older adults on insulin or sulfonylureas. ¢ Not a primary recommendation but may be considered if frequent blood glucose monitoring required.
fIncludes all preschool-age children irrespective of whether with or without additional condition. €No recommendation because of lack of evidence. " Small population of youth and pregnant
individuals may be eligible for Medicare. ' May be considered after prior authorization form review.  All require condition be met except Cigna. ¥None except RBCBS covers, with conditions. ' All cover
except Moda, RBCBS with conditions. ™ All require insulin therapy except RBCBS which requires other conditions be met for coverage.

Abbreviations. AACE: American Association of Clinical Endocrinology; ADA: American Diabetes Association; LCD: local coverage determination; NA: not applicable (see Table Key); NICE: National
Institute for Health and Care Excellence (UK); RBCBS: Regence BlueCross BlueShield; T2DM: type 2 diabetes mellitus.
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Adult Populations With T2DM

All included guidelines for adult populations with T2DM recommended the use of CGM in persons taking
insulin, irrespective of regimen,100-103 except for the 2019 Healthy Quality Ontario (HQO) guidelines that
only recommended isCGM for adults with T2DM diabetes if they require intensive insulin therapy
including mutlple daily injections or use of an insulin pump.196 The HQO, Endocrine Society, and UK
National Institute for Health and Care Excellence (NICE) guidelines require additional conditions to be
met, detailed below, in order for CGM to be recommended.

In addition to the requirement of being on insulin, conditions for coverage include the following.

m  Endocrine Society (recommendations for rtCGM only)102:
o Persons at risk for hypoglycemia, including older-age patients and individuals with (any):
* Impaired kidney or liver function, or untreated pituitary, adrenal, or thyroid insufficiency
= Ahistory of severe hypoglycemia or impaired awareness of hypoglycemia
= (Cognitive impairment or intellectual disability that may reduce ability to respond to low
blood glucose
= Alonger duration of diabetes (including those using insulin for = 5 years)
= History of frequent alcohol use or eating disorders
» Irregular eating schedules, or fasting for religious or cultural reasons

m  Health Quality Ontario (recommendations for isCGM only)106:
o Individuals experiencing recurrent hypoglycemia despite other efforts to optimize glucose
targets

m  NICE (recommendations for isSCGM unless rtCGM are available for the same or lower cost)103:
o Forindividuals on intensive insulin therapy (any)
= With recurrent or severe hypoglycemia
= Having a condition or disability that precludes other methods of blood glucose self-
monitoring
= Recommended to self-measure 8 or more times daily
o  For individuals using any insulin therapy
* Requiring a care worker or other professional to monitor their blood glucose

The 2023 ADA guidelines require no condition other than being on any insulin regimen to prescribe CGM,
and state that the type of device (rtCGM or isCGM) prescribed should depend on patient circumstances,
preferences, and diabetes treatment plan.6 Moreover, the ADA highlights in key recommendations that
people who use CGM should have consistent device access, citing that interruptions to access could result
in negative consequences to health outcomes.® The 2022 Endocrine Society guidelines also recommend
rtCGM for people who are taking sulfonylureas or meglitinides to lower blood sugar, and who may or may
not be on insulin, but are otherwise at risk for hypoglycemia (see list above).102

Only the 2020 American Association of Clinical Endocrinology (AACE) guidelines recommended CGM for
all indivudals with diabetes (including T2ZDM) who are experiencing problematic hypoglycemia, which
includes people not using any medications for diabetes.100 The AACE also recommends rtCGM over isCGM
for most situations and conditions, unless the individual is relcutant or unable to commit to routine
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rtCGM use, or may not have any serious risk for hypoglycemia, but is motivated to to gather more data to
support their diabetes treatment.100

The Canadian Agency for Drugs and Technologies in Health (CADTH) prepared evidence reviews for
isCGM generally for individuals with diabetes in 2018110 and specifically for children and adolescents in
2021.111 These reviews helped inform the HOQ recommendations for isCGM, along with a health
technology assessment completed internally by HOQ. CADTH also prepared a review in 2022 on rtCGM
for people living with T2DM.112 [n general, this review reported that rtCGM may be preferred over SMBG
in some adult populations with T2DM, but that exisiting evidence was mostly of poor quality.112

Pediatric Populations

The ADA, Endocrine Society, and NICE organizations explicitly include children and adolescents in their
guildelines.81.102107 The 2023 ADA Standards of Care guidelines for Children and Adolescents
recommended rtCGM or isCGM be offered to children with T2DM on intenisve insulin therapy.8! Athough
not a primary recommendation because of limited data, the ADA reported that CGM may be considered
for any youth with T2DM requiring frequent blood glucose monitoring.8! The Endocrine Society
recommended rtCGM for any individual, including youth, who take insulin or sulfonylureas and are at
risk of hypoglycemia (see list above); preschool-age children were also designated “at risk” for
hypoglyemia irrespective of any other condition or risk.102

In contrast, the NICE recommendation for CGM for youth with T2DM was for more research only.197 The
NICE guidelines reported a lack of studies in this area, and the need for adequately powered RCTs to
assess the effectiveness and cost-effectivenes of rtCGM and isCGM in this population.197 This lack of
evidence (precluding any CGM recommendations) was also reported in a 2022 health technology review
prepared by CADTH,11Z and by the American Academy of Pediatrics (AAP) in a 2013 clinical practice
guildelines for the management of newly disagnosed T2DM in children and adolescents.108 We identified
no further guideline updates for this topic, even within the recently published 2023 AAP guidelines for
the evaluation and treatment of children and adolescents with obesity.113

The AACE1%0 and HQO% guidelines broadly include children and adolescents in their recommendations
for “all persons with diabetes” and “people with T2DM,” respectively. See the criteria for the AACE and
HQO recommendations in section above (Adult Populations).

Pregnant Populations

The ADA, AACE, and NICE organizations have CGM recommendations specifically for pregnant individuals
experiencing diabetes.31.100.104 The 2023 ADA guidelines report broadly states that CGM can be
considered to help achieve glycemic targets with diabetes during pregnancy, but recognizes that there is
insufficent data to strongly support their use in pregnant individuals with T2DM or GDM.3! The ADA also
emphasizes that CGM should be used in addition to, and not as a substitute for, self-monitoring of blood
glucose levels before and after meals.3! The AACE guidelines strongly recommends CGM for pregnant
individuals with diabetes (T2DM or GDM) on any insulin theapy, and that they may be recommended for
individuals with GDM who are not on insulin therapy.190 NICE also recommends rtCGM for pregnant
individuals with diabetes (T2DM or GDM) on any insulin regimen, but only if they also have challenges
with hypoglycemia or maintaining glycemic targets despite other efforts to optimize.104
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The Endocrine Society192 and HQO10¢ guidelines broadly include pregnant women with T2DM in their
recommendations for “outpatients with T2DM” and “people with T2DM,” respectively (see
recommendations and criteria for these organizations are in the Adult Populations section above).
Neither the Endocrine Society or HQO guidelines explicitly mention the population of individuals with
GDM.

Payer Coverage Policies

We identified 7 policies related to coverage of CGM, from Aetna, Cigna, Moda, Regence Blue Cross
BlueShield (Regence BCBS), the New York and Washington Medicaid programs, and the Medicare local
coverage determination (LCD).114-120 A]l payers we included cover CGM for adults with T2DM who are on
intensive insulin therapy, although some required additional criteria for coverage. Medicare recently
updated their policy to allow CGM coverage for persons who are not on insulin, but who have problems
with hypoglycemia, as long as other conditions are followed. In general, public payers cover more
populations than private payers, although some unclear language made it difficult to fully confirm
coverage from the cited policy documents alone for particular populations.

CGM type (isCGM, rtCGM) was not mentioned in policy documents for Medicare,!1> Washington
Medicaid,1” and Regence BCBS,11? while New York Medicaid,120.121 Aetna,118 and Cignall¢ listed both CGM
types as options. The Moda policy did not mention CGM type within the body of the policy document, but
did not include any isCGM products as examples offered.114

Medicare

We identified 1 coverage determination document for Medicare that included information about CGM.115
This LCD included nearly all US states and territories and was revised with an effective date of April
2023.115 Beneficiaries diagnosed with diabetes (including T2DM and GDM) are initially eligible for CGM
coverage if all of these criteria are met!1>;

The CGM is prescribed according to FDA indications; AND
The treating practitioner concludes that the individual (or caregiver of the individual) has had
sufficient training to use the CGM; AND

m  Theindividual has an in-person visit with the treating practitioner within 6 months prior to
ordering the device, to confirm criteria are met; AND

m [feither of these criteria are met!1s:
o Treated with insulin; OR
o History of documented recurrent or severe hypoglycemia.

For continued coverage of CGM by Medicare, individuals must experience in-person or telehealth visits
with the treating practitioner every 6 months to document adherence to treatment plans for diabetes.11>

While the majority of Medicare beneficiaries are adults over 65 years of age, younger persons can qualify
for Medicare in certain situations.?2 For younger individuals who qualify for Medicare, coverage for CGM
can be extrapolated to pediatric populations and pregnant individuals, as long as all the same criteria are
met.115
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Medicaid Programs

Adult Populations

The Washington State Health Care Authority adopted a Medicaid coverage policy for CGM in 2018.117
Washington Medicaid covers CGM for adults with T2DM on intensive insulin therapy OR requiring
frequent blood sugar monitoring of 4 or more times daily, with at least 1 of the 2 following conditions!17:

m  One or more episodes of severe hypoglycemia; OR
m  Challenges with maintaining glycemic targets despite other efforts to optimize.

Washington Medicaid coverage may also be considered in adults with T2DM not on insulin or taking
other drugs that lower blood sugar, if their awareness of symptoms of hypoglycemia is impaired.11”

New York Medicaid covers CGM for adults with T2DM if all of these criteria are met!29;

m  On insulin therapy that requires frequent dosing adjustments; AND

m  Under care of an enrolled Medicaid provider with experience treating diabetes; AND

m  Compliant with regular visits to review CGM data with the experienced Medicaid provider; AND
m  Member or caregiver can hear and view CGM alerts and respond appropriately.

However, New York Medicaid providers can submit a prior authorization form to request CGM coverage
for patients who do not meet all of the listed criteria, although approval is not guaranteed.120

Pediatric Populations
Washington Medicaid appears to cover CGM for all children and adolescents (under 19 years of age) with
diabetes without any additional criteria or conditions.11?

The New York Medicaid policy for CGM120 broadly includes children and adolescents for CGM coverage as
“..members who are diagnosed with T2DM”; see the criteria for coverage listed the section above
(Medicaid Programs: Adult Populations).

Pregnant Populations

Washington Medicaid covers CGM for individuals with pregestational T2ZDM who are on insulin, as well as
for individuals with T2DM or GDM during pregnancy who are on insulin and are having problems with
achieving blood glucose targets or hypoglycemia.11”

New York Medicaid covers CGM for all individuals with GDM, without any additional criteria
requirements listed.120 CGM coverage can also be extrapolated from the general New York Medicaid adult
“member” population to individuals with pregestational T2DM120; see the 4 criteria needed for coverage
above (Medicaid Programs: Adult Populations).

Private Payers (Aetna, Cigna, Moda, Regence Blue Cross BlueShield)

Adult Populations

Private payers Aetna, Cigna, and Moda cover CGM for adults with T2DM using intensive insulin
regimens114116.118; gnly Cigna does not require additional criteria for CGM coverage in this adult
population.116 The additional criteria for coverage by Aetna and Moda are:

m  Aetnalls:
o Not meeting glycemic targets; OR
o Experiencing hypoglycemia, including hypoglycemic unawareness
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m Modall4;

o Not meeting glycemic targets

Regence BCBS uses the Medicare LCD policy to determine CGM coverage, so individuals must be either on
any insulin regimen, or have a history of documented problems with hypoglycemia, to have access to
CGM, as long as these additional criteria are met119:

The CGM is prescribed according to FDA indications; AND
The treating practitioner concludes that the individual (or caregiver of the individual) has had
sufficient training to use the CGM; AND

m  The individual has an in-person visit with the treating practitioner within 6 months prior to
ordering the device, to confirm criteria are met.

Aetna and Regence BCBS also include different coverage criteria for continued use of CGM in adults with
T2DM.118119 For Aetna, individuals must be experiencing improved glycemic control or decreased
hypoglycemia episodes while using a CGM, or are being assessed every 6 months by their prescriber for
adherence to the diabetes treatment plan.118 For continued CGM coverage by Regence BCBS (again, based
on Medicare LCD coverage), members with diabetes must visit with their treating practioner every 6
months to document adherence to treatment plans.11?

Pediatric Populations

Aetna and Cigna cover CGM for children and adolescents with T2DM who are also on intensive insulin
regimens.!16118 Regence BCBS may cover CGM for youth who are not on insulin if they are experiencing
problems with hypoglycemia; additional coverage criteria must also be met, including sufficient CGM use
training and an in-person visit with the treating practitioner prior to ordering the CGM (similar to criteria
for the adult population).11°

Moda does not cover CGM for youth with T2DM (coverage is only for youth with T1DM).114

Pregnant Populations

Coverage of CGM for pregestational and pregnant individuals with T2DM can be extrapolated from the
more general adult coverage policies across all included private payers.114116118119 See additional
population criteria above (Private Payers: Adult Populations).

GDM is not mentioned as a specific population in any of the included private payer coverage populations
for CGM. However, because Regence BCBS uses the Medicare LCD policy for CGM coverage, CGM for
people with GDM may be covered since the policy requires only broadly that “the beneficiary has
diabetes,” rather than specific diabetes types (i.e., T1DM, T2DM, GDM).119
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https://www.hca.wa.gov/assets/program/cgm-final-findings-decision-20180318.pdf
https://www.aetna.com/cpb/medical/data/1_99/0070.html
https://www.regence.com/provider/library/policies-guidelines/reimbursement-policy/diabetic-supplies
https://www.health.ny.gov/health_care/medicaid/program/update/2022/no01_2022-01.htm#:%7E:text=Effective%20April%201%2C%202022%2C%20Medicaid,as%20outlined%20in%20this%20article
https://www.health.ny.gov/health_care/medicaid/program/update/2022/no01_2022-01.htm#:%7E:text=Effective%20April%201%2C%202022%2C%20Medicaid,as%20outlined%20in%20this%20article
https://www.health.ny.gov/health_care/medicaid/program/update/2022/no01_2022-01.htm#:%7E:text=Effective%20April%201%2C%202022%2C%20Medicaid,as%20outlined%20in%20this%20article
https://newyork.fhsc.com/downloads/providers/NYRx_PDSP_preferred_supply_list.pdf
https://www.medicarefaq.com/faqs/medicare-coverage-for-my-children/
https://www.medicarefaq.com/faqs/medicare-coverage-for-my-children/
https://www.sign.ac.uk/what-we-do/methodology/checklists/
https://www.agreetrust.org/wp-content/uploads/2017/12/AGREE-II-Users-Manual-and-23-item-Instrument-2009-Update-2017.pdf
https://www.agreetrust.org/wp-content/uploads/2017/12/AGREE-II-Users-Manual-and-23-item-Instrument-2009-Update-2017.pdf

APPENDIX A. GRADE TABLE ELEMENT DESCRIPTIONS

Table A1. GRADE Table Elements

Element Description

Balance of benefits  The larger the difference between the desirable and undesirable effects, the

and harms higher the likelihood that a strong recommendation is warranted. An estimate
that is not statistically significant or has a confidence interval crossing a
predetermined clinical decision threshold will be downgraded.

Quality of evidence The higher the quality of evidence, the higher the likelihood that a strong
recommendation is warranted.

Resource allocation The higher the costs of an intervention—that is, the greater the resources
consumed in the absence of likely cost offsets—the lower the likelihood that a
strong recommendation is warranted.

Values and The more values and preferences vary, or the greater the uncertainty in values

preferences and preferences, the higher the likelihood that a weak recommendation is
warranted.

Other Other considerations include issues about the implementation and

considerations operationalization of the technology or intervention in health systems and

practices within Oregon.

Abbreviation. GRADE: Grading of Recommendations, Assessment, Development, and Evaluations approach.

Confidence in Estimate Rating Across Studies for the Intervention and Outcome

Assessment of confidence in estimate includes factors such as risk of bias, precision, directness,
consistency, and publication bias.

High: The subcommittee is very confident that the true effect lies close to that of the estimate of the
effect. Typical sets of studies are randomized controlled trials (RCTs) with few or no limitations, and the
estimate of effect is likely stable.

Moderate: The subcommittee is moderately confident in the estimate of effect: The true effect is likely to
be close to the estimate of the effect, but there is a possibility that it is substantially different. Typical sets
of studies are RCTs with some limitations or well-performed nonrandomized studies with additional
strengths that guard against potential bias and have large estimates of effects.

Low: The subcommittee’s confidence in the estimate of effect is limited: The true effect may be
substantially different from the estimate of the effect. Typical sets of studies are RCTs with serious
limitations or nonrandomized studies without special strengths.

Very low: The subcommittee has very little confidence in the estimate of effect: 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.
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APPENDIX B. GRADE EVIDENCE PROFILES

Table B1. Certainty Assessment (Confidence in Estimate of Effect) for Individuals With T2DM Requiring Insulin
NO. OF

STUDIES RISKOF BIAS  INCONSISTENCY

SEVERE HYPOGLYCEMIA

4 RCTs  Serious: Not easily

N =588 downgraded1 assessable due
level for some to very low
COI- related event rates and
funding lack of
concerns significance
(manufacturer testing
involvement)
and high
differential
attrition in at
least 1 RCT

CHANGE IN HbAlc

4RCTs Notserious: Serious:

N=5gg Dpotential COl  downgraded 1
(manufacturer level as 2 trials
involvement)  found

significantly

lower HbAlc, 2
trials found no
difference

SEVERE PERINATAL MORBIDITY
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INDIRECTNESS

Not serious:
outcome of
interest was
reported in
large trials of
high-HDI
countries

Serious:
downgraded 1
level as use of
run-in periods
to screen out
low-adherence
candidates
prior to
randomization
may have
limited
generalizability

IMPRECISION

Serious:
downgraded 2
levels for very
low event
rates and
sample sizes
underpowered
to detect
differences

Not serious:
large sample
size and fairly
tight CIs in the
pooled
analyses of
CGM vs. SMBG

OTHER
FACTORS

None

Several
studies were
conducted
in non-US
settings
(e.g., UK,
Denmark)
that have
substantially
different
health care
systems

LEVEL OF CONFIDENCE

Very low

Low



NO. OF
STUDIES

N=31

RISK OF BIAS

Serious:
downgraded 1
level for
incomplete
outcome
reporting

QUALITY OF LIFE

3 RCTs
N =427

HEALTH CARE RESOURCE USE

Not serious:
possible
funding-
related COI
(manufacturer
involvement)

No eligible studies

HARMS
6 RCTs

N=772

Not serious:
possible
funding-
related COI
(manufacturer
involvement)

INCONSISTENCY

Not assessable

Serious:
downgraded 1
level; differing
results across
studies even for
the same time
period of use

Not serious:
similar patterns
of adverse
events reported
across studies

INDIRECTNESS

Serious:
downgraded 1
level for use of
an older CGM
model in a non-
US population

Serious:
downgraded 1
level;
comparing
different scales
between
varying
populations;
some studies
evaluating
nontherapeutic
CGM models

Serious:
downgraded 1
level as several
of the
contributing
studies used
run-in periods
to eliminate
people who
could not

IMPRECISION

Serious:
downgraded 1
level for small
sample size

Not serious:
some larger
SDs, but
respondent
sample size
seems
adequate

Not serious:
reasonable
sample size
and volume of
reported
events for
comparison

OTHER
FACTORS

Use of CGM
was
episodic, not
continuous
throughout
the study

Almost all
study
groups
reported
high
treatment
satisfaction
on at least 1
scale

None

Very low

LEVEL OF CONFIDENCE

Low

Moderate
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NO. OF OTHER
STUDIES RISK OF BIAS  INCONSISTENCY INDIRECTNESS IMPRECISION FACTORS LEVEL OF CONFIDENCE

tolerate or
adhere to CGM
use

Abbreviations. CGM: continuous glucose monitor; Cl: confidence interval; COI: conflict of interest; HbA1c: glycated hemoglobin; HDI: high development index; No.: number; RCT: randomized
controlled trial; SD: standard deviation; SMBG: self-management of blood glucose; T2DM: type 2 diabetes mellitus; UK: United Kingdom; US: United States; vs.: versus.
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NO. OF RISK OF BIAS

INCONSISTENCY

INDIRECTNESS

IMPRECISION

Table B2. Certainty Assessment (Confidence in Estimate of Effect) for Individuals With T2DM Not Requiring Insulin

OTHER FACTORS LEVEL OF

STUDIES

SEVERE HYPOGLYCEMIA
No eligible studies

CHANGE IN HbA1c

6 RCTs Serious: Not serious:
N=609 highdowngraded1 reasonable
level for high alignment

attrition in some across studies
studies and

potential COI

(manufacturer

involvement)

SEVERE PERINATAL MORBIDITY
No eligible studies

QUALITY OF LIFE

3 RCTs Serious: Serious:

N=326 downgraded 1level downgraded 1
for high attritionin level for

some studies and
potential COI from

differing results
across studies

manufacturer even for the
involvement same time
period of use
HEALTH CARE RESOURCE USE
1 RCT Serious: Not assessable
N =99 downgraded 1 level
for high differential

attrition in the
control group
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Serious:
downgraded 1 level
as several studies
were conducted in
non-US settings

Serious:
downgraded 1 level
for comparing
different scales
between varying
populations; some
studies evaluating

nontherapeutic CGM

models

Serious:
downgraded 1 level

for some T1DM users

included (6%)

Not serious:
large sample size
and fairly tight Cls
in the pooled
analyses of CGM
vs. SMBG

Not serious:
some wider SDs,
but respondent
sample size seems
adequate

Serious:
downgraded 1
level for small
sample size

CONFIDENCE

None Low
Almost all study Very low
groups reported high

treatment satisfaction

on at least 1 scale

Study was conducted  Very low

at 4 sites in a single
health care system in
Utah



NO.OF  pisk OFBIAS INCONSISTENCY INDIRECTNESS IMPRECISION OTHER FACTORS ——

STUDIES CONFIDENCE
HARMS
6 RCTs Not serious: Not serious: Serious: downgraded Not serious: None Moderate
N =772 Dossible funding- similar patterns 1 level as several of reasonable sample
related COI of adverse the contributing size and volume of
(manufacturer events reported studies used run-in reported events
involvement) across studies periods to eliminate for comparison

people who could not
tolerate or adhere to
CGM use

Abbreviations. CGM: continuous glucose monitor; Cl: confidence interval; COI: conflict of interest; HbA1c: glycated hemoglobin; No.: number; RCT: randomized controlled trial; SD: standard deviation;
SMBG: self-management of blood glucose; TLDM: type 1 diabetes mellitus; T2DM: type 2 diabetes mellitus; US: United States; vs.: versus.
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APPENDIX C. METHODS

Scope Statement

Populations
Children, adolescents, and adults with type 2 diabetes mellitus (T2DM; including those who are
pregnant); individuals with gestational diabetes mellitus (GDM)

Population exclusions: People with type 1 diabetes (no coverage change proposed)

Interventions
Real-time continuous glucose monitor (CGM) use

Intervention exclusions: Retrospective (physician-owned) continuous glucose monitoring

Comparators
Self-monitoring of blood glucose (SMBG); routine HbA1c (glycated hemoglobin) monitoring

Outcomes
Critical: Severe hypoglycemia requiring intervention; change in HbA1c; severe perinatal morbidity (e.g.,
life-threatening or disabling neonatal hypoglycemia or shoulder dystocia); quality of life

Important: Health resource utilization (limited to hospitalizations, emergency department visits, clinic
visits)
Considered, but not selected for GRADE table: myocardial infarction, cerebrovascular accident, amputations,

neuropathy, retinopathy, nephropathy (we chose to generalize these into “severe morbidity” to simplify
consideration); time in range, time below range, adherence to CGM use, mortality

Study Designs

Randomized controlled trials (RCTs), clinical practice guidelines (CPGs

Study design exclusions: systematic reviews were removed from the list of eligible study designs following a
decision to exclude studies of T1DM from the evidence review; nonrandomized study designs excluded

Follow-up
RCTs: 12 weeks or greater
CPGs: not applicable

Key Questions
The following key questions (KQs) guided our research for the present report:

KQ1. Whatis the effectiveness of CGM in improving outcomes compared to SMBG in:
a. people with T2DM who use insulin
b. People with T2DM who do not use insulin

KQ2. Isthere evidence of differential comparative effectiveness of CGM in people with diabetes based on:
a. Age
b. Sex
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Identity-related factors (e.g., race/ethnicity, gender)
Diabetes type (T2DM, GDM)

Baseline glycemic control

Type of diabetes medication (if any)

CGM use adherence

@ m e Ao

CGM type (therapeutic vs. nontherapeutic real-time continuous glucose monitors [rtCGM]
vs. intermittently scanned continuous glucose monitors [isSCGM])

Contextual Questions
CQ1l. What minimum level of HbAlc change is considered clinically significant by various professional
and regulatory groups?

CQ2. Whatis the overall impact on health care costs associated with rtCGM vs. isSCGM vs. SMBG in the
United States?

CQ3. How do the costs of monitoring with CGM compare to self-monitoring with test strips?

Key Question Methods

Search Strategy

We conducted a full search of the core sources to identify RCTs and related systematic reviews (for
reference purposes only) that meet the criteria for the scope described above. Searches of core sources
were limited to citations published after 2012.

We searched the following core sources:

Agency for Healthcare Research and Quality (AHRQ)

Canadian Agency for Drugs and Technologies in Health (CADTH)
Cochrane Library (Wiley Online Library)

Institute for Clinical and Economic Review (ICER)

National Institute for Health and Care Excellence (NICE)

Veterans Administration Evidence-based Synthesis Program (ESP)
Washington State Health Technology Assessment Program

We also conducted a MEDLINE search to identify RCTs and health technology assessments. For
systematic reviews and meta-analyses, we limited the search to publications in English published since
2019. For RCTs and cohort studies, we limited the search to publications in English published since 2012.

Database(s): Ovid MEDLINE ALL 1946 to March 23, 2023

Search Strategy:
# | Searches Results
1 ((realtime or real-time or real time or rt or continu* or constant) adj3 glucose adj2 (monitor* or sensor* or 7314
sensing)).ti,ab,kf.
2 | ((rtcgm or rt-cgm or (realtime or real-time or real time or continu* or constant)) adj3 cgm).ti,ab,kf. 2783
3 | (ambulatory adj2 (glucose or insulin or glycam™* or glycaem*) adj1 (monitor* or sensor*)).ti,ab,kf. 26
4 | cgm.ti,ab. and (diabetes or insulin).mp. 2937
5 | Eversense*.ti,ab kf. 24
6 | dexcom*.ti,ab,kf. 326
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(FreeStyle or SmartGuard or Omnipod or T-slimX2 or TslimX2).ti,ab,kf.

1752

(Medtronic adj2 (Enlite* or Guardian* or Minimed*)).ti,ab kf. 242
or/1-8 8980
10 | limit 9 to english language 8710
(exp Animals/ not Humans/) or (animal$1 or bovine$1 or canine$1 or cat$1 or chimpanzee$1 or cow$1 or dog$1 or
11 | feline$1 or goat$1 or hens or mice or monkey$1 or mouse or murine$1 or ovine or pig$1 or porcine or primate$1 or sheep | 5575319
or rabbit$1 or rat or rats or rattus or rhesus or rodent*).ti.
12 |10 not 11 8402
13 | (harm$1 or adverse event$1 or adverse effect$1 or safe*).ti,ab kf. or ae.fs. 3086888
14 | (random™* adj3 assign*).ab. 137876
("clinical trial" or "clinical trial, phase i" or "clinical trial, phase ii" or clinical trial, phase iii or clinical trial, phase iv or
controlled clinical trial or "multicenter study" or "randomized controlled trial").pt. or double-blind method/ or clinical
trials as topic/ or clinical trials, phase i as topic/ or clinical trials, phase ii as topic/ or clinical trials, phase iii as topic/ or
15 | clinical trials, phase iv as topic/ or controlled clinical trials as topic/ or randomized controlled trials as topic/ or early 1971621
termination of clinical trials as topic/ or multicenter studies as topic/ or ((randomi?ed adj7 trial*) or (controlled adj3
trial*) or (clinical adj2 trial*) or ((single* or doubl* or tripl* or treb* or quad*) adj1 (blind* or mask*))).ti,ab,kw. or ("2
arm" or "two arm” or "3 arm" or "three arm" or "4 arm" or "four arm" or "5 arm" or "five arm").ti,ab,kw. or quasi*.ti,ab.
16 | (phase 2$1 or phase ii or phase 3$1 or phase iii or phase 4 or phase iv).ti,ab,kw. 139842
17 | (placebo* or head-to-head or (compar* adj3 (effectiveness or efficacy))).ti,ab,kw. or Comparative Effectiveness Research/ | 343909
18 | (active adj1 (comparator* or control$1 or treatment*)).ti,ab. 20900
19 | or/14-18 2146162
(((comprehensive* or integrative or systematic*) adj3 (bibliographic* or review* or literature)) or (meta-analy* or
metaanaly* or "research synthesis" or ((information or data) adj3 synthesis) or (data adj2 extract*))).ti,ab. or (cinahl or
(cochrane adj3 trial*) or embase or medline or psyclit or (psycinfo not "psycinfo database") or pubmed or scopus or
20 | "sociological abstracts" or "web of science").ab. or ("cochrane database of systematic reviews" or evidence report 674309
technology assessment or evidence report technology assessment summary).jn. or Evidence Report: Technology
Assessment*.jn. or ((review adj5 (rationale or evidence)).ti,ab. and review.pt.) or meta-analysis as topic/ or Meta-
Analysis.pt.
21 | psychinfo.ab. or heath technology assessment.ti,ab. or ((review or umbrella or evidence) adj2 (review* or synthesis)).ti,ab. | 2095579
22 | or/20-21 2291585
23| 12and 19 2255
24|12 and 22 929
25|12 and 13 1718
26 | 23 or 24 or 25 3806
27 | limit 26 to yr="2012 -Current" 3115
28 | limit 27 to yr="2017 -Current" 2344
29| (202204* or 202205* or 202206* or 202207* or 202208* or 202209* or 20221*).dp,dt,ep. 1268588
30 | 23 and 29 201
31|24 and 29 125
32| 25and 29 163

Inclusion/Exclusion Criteria
We excluded studies if they were not published in English, did not address the scope statement, or were
study designs other than RCTs. We required that studies have a minimum of 12 weeks of follow-up.

Contextual Question Methods
We identified evidence for CQs by using results of the KQ database searches, auditing reference lists of

relevant systematic reviews, and performing targeted searches of relevant sources as needed. We

included any study design or other type of publication if it was relevant to answering the CQ and was
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published in English. Evidence regarding the CQs is summarized in the Background section; specifically,
CQ1 is addressed in the Important Glycemic Outcomes and Management Considerations subsection,
whereas CQ2 and CQ3 are addressed in the Cost Impact of CGM subsection.

Policy Landscape Methods

For the Policy Landscape section, we conducted targeted searches in Ovid MEDLINE, websites of relevant
professional societies and guideline groups, and DuckDuckGo to identify relevant CPGs and key payer
policies regarding CGM use in populations with T2DM or GGM. Two reviewers independently assessed
the quality of the included CPGs; disagreements were resolved through consensus or by a third reviewer.

We limited searches for CPGs to those published since 2018. We conducted a search for relevant clinical
practice guidelines using MEDLINE and the following sources:

American Association of Clinical Endocrinology (AACE)

American Academy of Pediatrics (AAP)

American College of Obstetricians and Gynecologists (ACOG)

American Diabetes Association (ADA)

Canadian Agency for Drugs and Technologies in Health (CADTH)

Centers for Disease Control and Prevention (CDC)

Community Preventive Services

Endocrine Society

Health Quality Ontario

National Institute for Health and Care Excellence (NICE)

Scottish Intercollegiate Guidelines Network (SIGN)

United States Preventive Services Task Force (USPSTF)

Veterans Administration/Department of Defense (VA/DoD) Clinical Practice Guidelines

We additionally sought CGM coverage policies from select public and commercial payers, including:

Medicare

Medicaid (Washington state and New York state)
Aetna

Cigna

Moda

Regence BlueCross BlueShield of Oregon

Risk of Bias and Methodologic Quality of Included Studies

We assessed the risk of bias of the included RCTs and methodologic quality of clinical practice guidelines
using standard instruments developed and adapted by the Center for Evidence-based Policy (Center)

based on a instruments used by the other reputable organizations.123 One experienced researcher
independently rated the risk of bias of included studies. A second experienced researcher reviewed each
assessment. Disagreement was managed by discussion.

Randomized Controlled Trials
Low-risk-of-bias RCTs 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-

59 | Continuous Glucose Monitoring in Diabetes Mellitus
DRAFT for VbBS/HERC Meetings 9/28/2023



to-treat analyses. Low-risk-of-bias RCTs also have low potential for bias from conflicts of interest and
funding source(s). Moderate-risk-of-bias RCTs have incomplete information about methods that might
mask important limitations or a meaningful conflict of interest. High-risk-of-bias RCTs have clear flaws
that could introduce significant bias.

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.124-126 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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APPENDIX D. ADDITIONAL EVIDENCE TABLES

Table D1. Adults With T2DM: Study and Participant Characteristics From Included RCTs

AUTHOR, YEAR
STUDY NAME
RISK OF BIAS

Ajjan, 201653
Low

Beck, 201725
DIAMOND
Low

SAMPLE SIZE
FOLLOW-UP
LOCATION

N =45
36 weeks
UK

N =158
24 weeks
US, Canada

BASELINE CHARACTERISTICS (CGM VS. SMBG)

MEAN
T2DM
LENGTH
(YRS) DAY)
139vs. NR
15.8

MEAN

INCLUSION/EXCLUSION CRITERIA

57.8 vs.
55.5

INCLUSION

Treatment with MDI of prandial insulin for > 6 months
prior to study enrollment, HbAlc between 7.5% and 12.0%
(58 and 108 mmol/mol) obtained within 6 months of
enrollment, and individuals who were judged by the
investigators to be technically capable of using the
FreeStyle Navigator

EXCLUSION

1) Had 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); (2) Were
pregnant or planning to become pregnant within the study
duration; (3) Were currently using/had previously used a
CGM device within the last 6 months, or were using CSII or
basal insulin only; (4) Were participating in another study
of a glucose-monitoring device/drug that could affect
glucose measurements/ management; (5) Had a known
allergy to medical-grade adhesives; (6) Were judged by the
investigators as unsuitable to participate due to any other
cause/reason

INCLUSION 60 vs. 17 vs.
(1) Age atleast 25 years; (2) T2DM treated with multiple 60 18 3.2
daily injections of insulin for at least 1 year; (3) Central

laboratory measured HbA1c levels of 7.5% to 10.0%;

(4) Stable diabetes medication regimen and weight over the
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SMBG
(TESTS/

3.3 vs.

MEAN % % NON-
HbAlc FEMALE WHITE
9.2% 37%vs. NR

VS. 27%

9.2%

8.5% 62%vs. 46%
VS. 51% VS.
8.5% 27%



BASELINE CHARACTERISTICS (CGM VS. SMBG)

AUTHOR, YEAR  SAMPLE SIZE

STUDYNAME ~ FOLLOW-UP  INCLUSION/EXCLUSION CRITERIA MEAN

RISKOF BIAS  LOCATION AGE
(YRS)

MEAN  MEAN
T2DM SMBG MEAN % % NON-
LENGTH (TESTS/ HbAlc FEMALE  WHITE

(YRS) DAY

prior 3 months; (5) Self-reported blood glucose meter
testing averaging 2 or more times per day; and (6)
Estimated glomerular filtration rate of at least

45 mL/min/1.73 m?2

EXCLUSION

(1) Use of personal real-time CGM < 3 months before study
entry; (2) use of CSII < 3 months before study entry
(including patch pumps); (3) addition of any new oral or
injectable hypoglycemic agents < 3 months before study
entry; (4) For GLP-1 medications, must be on stable dose
and the medication will be maintained throughout the
study; (5) use of premixed insulin < 6 months before study
entry; (6) current or anticipated short-term uses of
glucocorticoids that will affect glycemic control and HbAlc
levels; (7) pregnancy at time of screening or plan to become
pregnant during study; (8) Medical conditions that make it
inappropriate or unsafe to target an HbAlc level of < 7;

(9) history of psychiatric, psychological, or psychosocial
issues that could limit adherence to required study tasks;
(10) renal disease; (11) skin changes/disease that preclude
wearing the sensor on normal skin; (12) known allergy to
medical-grade adhesives; (13) current participation in
another study; (14) hospitalization or emergency
department visit < 6 months before screening resulting in a
primary diagnosis of uncontrolled diabetes; (15) current
SUD; (16) any condition that can impact reliability of an

HbAlc test
Bergenstal, N=114 INCLUSION 59.3vs. NR NR 82% 49%vs. NR
202255 16 weeks Subjects with uncontrolled T2DM defined as those with an 58.8 Vs. 58%
Moderate Us HbA1lc = 7.0% (53 mmol/mol) aged 18-75 years being 7.6%

treated with one of the following three common therapies:
(1) sulfonylurea (SU) * metformin (SU group), (2) incretin
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AUTHOR, YEAR  SAMPLE SIZE
STUDY NAME  FOLLOW-UP
RISKOF BIAS  LOCATION

Choe, 202257 N=126
PDF 12 weeks
Moderate South Korea

INCLUSION/EXCLUSION CRITERIA

(DPP4 inhibitor or GLP-1 agonist) + metformin (incretin
group), or (3) insulin+ metformin (insulin group)

EXCLUSION

Subjects were excluded if they had been treated with T2DM
or a maltose metabolizing agent, had taken steroids in the
past 30 days, were physically, cognitively, or
psychologically unable to participate, were pregnant or
planned to be, had inherited galactosemia, or were not
English fluent

INCLUSION

(1) Age between 19-80; (2) Able to understand
instructions in Korean language; (3) Diagnosed with type 2
diabetes treated with antidiabetic medications of lifestyle
modifications; (4) HbAlc of 7.0%-10.0% within 3 months;
(5) Stable medication regimen during the 3 months prior
to entry visit; (6) Naive to intermittent CGM use and
willing to participate in the study

EXCLUSION

(1) Type 1 diabetes patients; (2) Use of short acting insulin
in the 3 months prior to entry visit or planning to initiate
prandial insulin or short acting insulin; (3) Pregnancy at
time of screening or are planning to become pregnant
during the study; (4) Alcoholics or addicted to drugs; (5)
Heavy smokers of nicotinic acid = 1500 mg/day; (6) Use of
glucocorticoid or other medications that will affect
glycemic control ; (7) Taking obesity drugs; (8) Severe
liver disease that may compromise patient safety; (9) End-
stage renal disease on dialysis; (10) Acute perioperative
period or planning to go through surgery with general
anesthesia during the study period; (11) Known allergy to
medical grade adhesives or any other skin problems that
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58.6
VS.
57.5

BASELINE CHARACTERISTICS (CGM VS. SMBG)

MEAN
T2DM
LENGTH

(YRS)

MEAN
SMBG MEAN %
(TESTS/ HbAlc FEMALE
DAY)

% NON-
WHITE

13.3vs. NR 79% 36%vs. NR
13.4 VS. 44%
7.9%



AUTHOR, YEAR
STUDY NAME
RISK OF BIAS

Vigersky,
201264

High

Haak, 20176t
REPLACE
Moderate

SAMPLE SIZE
FOLLOW-UP
LOCATION

N=100
12 weeks
us

N =224
24 weeks

France,
Germany,
UK

BASELINE CHARACTERISTICS (CGM VS. SMBG)

MEAN
T2DM
LENGTH

(YRS)

MEAN

INCLUSION/EXCLUSION CRITERIA SMBG

MEAN
AGE

e DAY)

may interfere with CGM sensor insertion; (12) Inapt to
participate in the study made at the investigator’s
discretion

INCLUSION

Aged 18 years or older, who had T2DM for at least 3 months
and an initial HbAlc = 7% but < 12%. Eligible participants
were treated with diet/exercise alone or other glucose
lowering therapies except prandial insulin, were able to
independently measure and read finger-stick blood glucose
levels and were willing to perform SMBG four times daily.
They had all attended an American Diabetes Association-
recognized diabetes self-management education program

EXCLUSION

Individuals who were pregnant, lactating, or attempting
pregnancy and those on glucocorticoids, amphetamines,
anabolic, or weight reducing medications were excluded

INCLUSION 59.0vs. 17 vs.
> 18 years of age with T2DM treated with insulin for atleast 59.5 18 3.9
6 months and on their current regimen (prandial only or

prandial and basal multi-dose-insulin therapy or CSII

therapy) for 3 months; had an HbA1c level of 58-108

mmol/mol (7.5%-12.0%); had self-reported regular blood

glucose testing data (more than 10/week for at least 2

months prior to study entry); were considered by the

investigator to be technically capable of using the flash

sensor-based glucose monitoring system

EXCLUSION

Other insulin regimens to that described above; had a total
daily dose of insulin 1.75 U/kg on study entry; had severe
hypoglycemia (requiring third-party assistance), diabetic
ketoacidosis or hyperosmolar- hyperglycemic state in the

55.5vs. NR
60.0 2.4
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(TESTS/

2.9 vs.

3.6 vs.

MEAN
HbAlc

8.4%
Vs.
8.2%

8.7%
Vs.
8.9%

%

FEMALE

349 vs.

56%

37% vs.

25%

% NON-

WHITE

NR

5% vs.
7%



BASELINE CHARACTERISTICS (CGM VS. SMBG)

AUTHOR, YEAR  SAMPLE SIZE
STUDYNAME ~ FOLLOW-UP  INCLUSION/EXCLUSION CRITERIA
RISKOF BIAS  LOCATION

MEAN  MEAN
T2DM SMBG MEAN %
LENGTH (TESTS/ HbAlc FEMALE

(YRS) DAY

preceding 6 months; had a 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; were
considered by the investigator to be unsuitable to

participate
Isaacson, N =99 INCLUSION NR NR NR NR 57% NR
202245 24 weeks Patients between the ages of 18 and 80, having been
Moderate Us diagnosed with T1DM or T2DM, not currently using a CGM

device

EXCLUSION

Patients who are not pregnant or planning to become
pregnant for the duration of the study

Martens, N=175 INCLUSION 56 vs. 14 vs. 1vs.2 91% 53%vs. 57%
202162 32 weeks 1) Age = 30 years old; 2) T2DM; 3) Comprehends written 59 15 VS. 46% VS.
MOBILE Us and spoken English; 4) Using 1-2 injections of basal or 9.0% 44%
Moderate intermediate acting insulin daily for = 6 months prior to

screening; 5) HbAlc between 7.8% to 11.5% inclusive at
enrollment; 6) Patient is able and willing to wear a CGM
device; 7) No use of a personal real-time CGM within 3
months of study entry; 8) SMBG on average = 3 times per
week during the month prior to screening; 9) Stable
medication regimen during the 3 months prior to screening;
10) Has a smart phone compatible with CGM and BGM
systems; 11) Diabetes managed by a primary care physician
or nurse practitioner/ physician assistant

EXCLUSION

1) Regular use of short acting insulin in the 3 months prior
to entry visit or planning to initiate prandial insulin or short
acting insulin; 2) Pregnancy or planning to become
pregnant during the study; 3) Weight reduction
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AUTHOR, YEAR  SAMPLE SIZE

STUDY NAME
RISK OF BIAS

Price, 202163
COMMITTED
High

Secher,
201366

Moderate

FOLLOW-UP
LOCATION

N=70
12 weeks

US, Canada,
Mexico

N =154
T2DM = 31
36 weeks
Denmark

BASELINE CHARACTERISTICS (CGM VS. SMBG)

MEAN  MEAN
T2DM SMBG MEAN % % NON-
LENGTH (TESTS/ HbAlc FEMALE  WHITE

(YRS) DAY

INCLUSION/EXCLUSION CRITERIA MEAN
AGE
(YRS)

medications, programs or surgery; 4) Concomitant disease
or condition that may compromise patient safety (e.g., SMI);
5) Known or significant allergy to medical grade adhesives;
6) Renal disease; 7) Anticipated use of glucocorticoids that
could affect glycemic control; 8) Acute conditions that could
impact the stability of a HbA1lc measurement; 9) Diabetes
management by a study PI or sub-investigator; 10) Diabetes
management in the prior 6 months by a diabetes specialist;
11) Concurrent participation in another clinical trial

INCLUSION 589vs. 139vs. NR 84% 41%vs. 33%
(1) Age 30+ years; (2) Diagnosis of T2DM; treated with two  60.9 12.3 VS. 58% VS.
or more noninsulin antidiabetic drugs; (3) HbAlc = 7.8% 8.5% 13%

and < 10.5% by local laboratory or point of care; (4) Stable
body weight over the past 3 months; (5) English speaking;
and (6) Owner of a compatible smart device for CGM data
display (receivers were not used)

EXCLUSION

(1) Use of insulin; (2) Prior CGM use (past professional CGM
use was acceptable); (3) Pregnancy; and (4) Estimated
glomerular filtration rate < 30 mL/min/1.73 m?

INCLUSION 32vs. 10vs. 7vs.7 6.6% 100% NR
1) Pregestational T1DM or T2DM; 2) Singleton pregnancy; 31 12 vs. 6.8

2) Length of gestation < 14 weeks at recruitment;

4) Referral to specialty obstetrical diabetes center

EXCLUSION

1) Present use of real-time CGM; 2) Severe mental or
psychiatric barriers; 3) Diabetic nephropathy; 4) Severe
concurrent comorbidity; 5) Fetal multiples or multiple
singleton pregnancies during the study period
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BASELINE CHARACTERISTICS (CGM VS. SMBG)

AUTHOR, YEAR  SAMPLE SIZE
STUDYNAME  FOLLOW-UP  INCLUSION/EXCLUSION CRITERIA MEAN  MEAN

T2DM SMBG MEAN % % NON-
A Ll LENGTH (TESTS/ HbAlc FEMALE  WHITE
(YRS) DAY)
Wada, 202065 N =100 INCLUSION 58.1vs. NR NR 78% 31%vs. NR
Low 24 weeks (1) T2DM; (2) HbAlc = 7.5% (59 mmol/mol) and < 8.5% 58.7 VS. 33%
Japan (69 mmol/mol); (3) aged = 20 years and < 70 years 7.8%
EXCLUSION

(1) Treated with insulin; (2) Had been using SMBG or flash
glucose monitoring ; (3) Were on dialysis; (4) Had severe
renal failure; (6) Could not properly operate the devices or;
(7) Were judged by their physicians to be unsuitable for
participation in the study

Abbreviations. BGM: blood glucose monitoring; CGM: continuous glucose monitor; CSlI: continuous subcutaneous insulin infusion; DPP4: dipeptidyl peptidase-4; FGM: ;GLP-1: glucagon-like
peptide; HbA1c: glycated hemoglobin; MDI: multiple daily injections; NR: not reported; PI: principal investigator; RCT: randomized controlled trial; SMBG: self-monitoring of blood glucose; SU:
sulfonylurea; SUD: substance use disorder; T2DM: type 2 diabetes mellitus; UK: United Kingdom; US: United States; vs.: versus; yrs: years.
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Table D2. Excluded Studies of CGM Use in Pregnancy

STUDY CITATION

RESULTS SUMMARY

REASON FOR EXCLUSION

PREGNANT INDIVIDUALS WITH PREEXISTING T2DM

Feig DS, Donovan LE, Corcoy R, et al. Continuous glucose monitoring in
pregnant women with type 1 diabetes (CONCEPTT): a multicentre
international randomised controlled trial. Lancet.
2017;390(10110):2347-2359. doi: 10.1016/s0140-6736(17)32400-5.

Perea V, Picon MJ, Megia A, et al. Addition of intermittently scanned
continuous glucose monitoring to standard care in a cohort of pregnant
women with type 1 diabetes: effect on glycaemic control and pregnancy
outcomes. Diabetologia. 2022;65(8):1302-1314. doi: 10.1007/s00125-
022-05717-2.

Murphy HR, Rayman G, Lewis K, et al. Effectiveness of continuous
glucose monitoring in pregnant women with diabetes: randomised
clinical trial. BMJ. 2008;337:a1680. doi: 10.1136/bmj.a1680.

Voormolen DN, DeVries JH, Sanson RME, et al. Continuous glucose
monitoring during diabetic pregnancy (GlucoMOMS): a multicentre
randomized controlled trial. Diabetes Obes Metab. 2018;20(8):1894-
1902. doi: 10.1111/dom.13310.

PREGNANT INDIVIDUALS WITH GDM

Alfadhli E, Osman E, Basri T. Use of a real time continuous glucose
monitoring system as an educational tool for patients with gestational
diabetes. Diabetol Metab Syndr. 2016;8:48. doi: 10.1186/s13098-016-
0161-5.

Kestila KK, Ekblad UU, Ronnemaa T. Continuous glucose monitoring
versus self-monitoring of blood glucose in the treatment of gestational
diabetes mellitus. Diabetes Res Clin Pract. 2007;77(2):174-179.

doi: 10.1016/j.diabres.2006.12.012.

Lane AS, Mlynarczyk MA, de Veciana M, Green LM, Baraki DI, Abuhamad
AZ. Real-time continuous glucose monitoring in gestational diabetes: a
randomized controlled trial. Am J Perinatol. 2019;36(9):891-897. doi:
10.1055/s-0039-1678733.
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Significantly lower HbAlc and lower
incidence of neonatal outcomes (LGA,
NICU admissions, neonatal
hypoglycemia) in the CGM group

No difference between groups for
HbA1c or neonatal outcomes
(macrosomia)

Significantly lower HbA1lc and lower
incidence of neonatal outcomes
(LBW, macrosomia) in the CGM group

No difference between groups for
HbA1c or neonatal outcomes
(macrosomia)

No difference between groups for
HbA1c or neonatal outcomes

No difference in maternal and
neonatal outcomes between study
groups

No difference between groups for
HbA1c, hypoglycemia, or neonatal
outcomes

All participants had T1DM

All participants had T1DM

Published prior to 2012

Use of professional (retrospective)
CGM

< 12 weeks of follow-up

Published prior to 2012

Use of professional (retrospective)
CGM



STUDY CITATION RESULTS SUMMARY REASON FOR EXCLUSION

Paramasivam SS, Chinna K, Singh AKK, et al. Continuous glucose Significantly higher incidence of Use of professional (retrospective)

monitoring results in lower HbA1c in Malaysian women with insulin- hypoglycemia in CGM group; no CGM

treated gestational diabetes: a randomized controlled trial. Diabet Med.  difference in neonatal outcomes

2018;35(8):1118-1129.doi: 10.1111/dme.13649. between groups

Wei Q, Sun Z, Yang Y, Yu H, Ding H, Wang S. Effect of a CGM and SMBG on  No difference between groups for Not conducted in a Very High HDI

maternal and neonatal outcomes in gestational diabetes mellitus: a HbA1c or neonatal outcomes country (i.e., China) and follow-up

randomized controlled trial. Sci Rep. 2016;6:19920. is unclear; participants only wore

doi: 10.1038/srep19920. CGM for 48 to 72 hours in any given
week

Zhang X, Jiang D, Wang X. The effects of the instantaneous scanning Significantly lower incidence of < 12 weeks of follow-up

glucose monitoring system on hypoglycemia, weight gain, and health hypoglycemia in CGM group

behaviors in patients with gestational diabetes: a randomised trial.
Annals of palliative medicine. 2021;10(5):5714-5720.
doi: 10.21037 /apm-21-439.

Abbreviations. CGM: continuous glucose monitor; GDM: gestational diabetes mellitus; HbA1c: glycated hemoglobin; HDI: human development index; LBW: low birth weight; LGA: large for gestational
age; NICU: neonatal intensive care unit; TLDM: type 1 diabetes mellitus; T2DM: type 2 diabetes mellitus.
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Table D3. Change in HbA1c Outcomes and Subgroups in RCTs of Individuals With T2DM

AUTHOR, YEAR

CGM TYPE
STUDY NAME

CGM MODEL
RISK OF BIAS INSULIN USE
SAMPLE SIZE
Beck, 201725 Nontherapeutic
DIAMOND rtCGM
Low Dexcom G4

PLATINUM
N =158

Prandial insulin

(MDI)
Bergenstal, Therapeutic
202255 rtCGM
Moderate Dexcom G7
N=114 Some insulin use
Vidersky, 201264  Nontherapeutic
N =100 Dexcom SEVEN
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ANALYSIS

GROUP

Primary
analysis

Age

Baseline
HbA1lc

Primary
analysis

Primary
analysis

SUBGROUP
DEFINITION

NA

< 44 years
45to0 59
years

2 60 years
<8.5%

>8.5%

NA

NA

TIMEPOINT

12 weeks

24 weeks

24 weeks

24 weeks

24 weeks

24 weeks

24 weeks

16 weeks

12 weeks

24 weeks

N

77

79

26

42

38

39

59

50

50

CGM

MEAN

-1.0%
(95% CI,
-1.2to
-0.8)

-0.8%
(95% CI,
-1.0to
-0.7)

-1.0%
(SD, 0.6)
-0.7%
(SD, 0.7)
-0.9%
(SD, 0.7)
-0.6%
(SD, 0.7)
-1.1%
(SD, 0.6)

-1.12%
(SD, 1.1)

~1.0%
(SD, 1.1)

-1.2%
(SD 1.7)

N

79

32

39

36

39

55

50

SMBG

MEAN

-0.6%
(95% CI,
-0.8 to
-0.4)

-0.5%
(95% CI,
-0.7 to
-0.3)

-0.3%
(SD, 1.2)
-0.5%
(SD, 0.9)
~0.5%
(SD, 0.8)
-0.3%
(SD, 0.8)
-0.7%
(SD, 0.9)

-0.82%
(SD, 0.9)

~0.5%
(SD, 0.8)

-0.5%
(SD, 1.0)

BETWEEN-

GROUP

DIFFERENCE

Adjusted P=.005
MD, -0.3%

(95% CI,

-0.6 to -0.1)

Adjusted P=.02
MD, -0.3%

(95% (I,

-0.5t0 0.0)

NR NR

NR NR

NR NR

NR NR

NR NR

NR P=.11
NR P=.006
NR NR



AUTHOR, YEAR

STUDY NAME
RISK OF BIAS
SAMPLE SIZE

Haak, 201761
REPLACE
Moderate

N =224

Isaacson, 202245
Moderate
N=175

CGMTYPE
CGM MODEL
INSULIN USE

Not on insulin

isCGM
FreeStyle Libre

Prandial insulin
(MDI), basal
insulin, CSII
therapy

Therapeutic
rtCGM

Dexcom G6

Some insulin use
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ANALYSIS
GROUP

CGM
adherence

Primary
analysis

Age

Primary
analysis

SUBGROUP
DEFINITION

> 48 days vs.
< 48 days

> 48 days

< 48 days

NA

< 65 years

> 65 years

NA

TIMEPOINT

38 weeks

52 weeks

12 weeks

24 weeks

38 weeks

52 weeks

52 weeks

52 weeks

24 weeks

24 weeks

24 weeks

24 weeks

N

50

50

34

34

34

34

34

16

149

NA

NA

NR

~0.8%
(SD 1.7)

-0.8%
(SD 1.5)

1.2%
(SD, 1.1)

1.5%
(SD, 1.5)

1.1%
(SD, 1.7)

1.0%
(SD, 1.5)

-1.3%
(SD, NR)
-0.7%
(SD, NR)

~0.29%
(SE, 0.07)

-0.53%
(SE, 0.09)

~0.05%
(SE, 0.10)

Median,
-0.6%
(IQl,-1.4
to 0.1)

16

16

16

16

50

50

NA

NA

NR

~0.5%
(SD, 1.1)

-0.2%
(SD, 1.3)

0.6%
(SD, 1.1)

0.6%
(SD, 1.5)

0.2%
(SD, 1.5)

0.3%
(SD, 1.3)

~0.2%
(SD, 1.5)
~0.2%
(SD, 1.5)

~0.31%
(SE, 0.09)

-0.20%
(SE, 0.12)

~0.49%
(SE, 0.13)

Median,
-0.1%
(IQ1, -0.7
to 0.1)

BETWEEN-
GROUP
DIFFERENCE

NR

NR

NR

NR

NR

NR

Adjusted MD,
-0.60%

NR

NR

NR

NR

NR

NR

NR

NR

NR

NR

P<.001

NR

P=.008

P<.001



AUTHOR, YEAR

CGMTYPE BETWEEN-
STUDY NAME ANALYSIS SUBGROUP
RISKOFBIAS  CUMMODEL —cooup perinmon TTMEPOINT GROUP
INSULIN USE DIFFERENCE
SAMPLE SIZE
Martens, 20212 Therapeutic Primary NA 32 weeks 105 -1.1% 51 -0.6% -0.4% (95% CI, P=.02
MOBILE rtCGM analysis (SD, 1.5) (SD, 1.2) -0.8% to
Moderate Dexcom G6 -0.1%)
N =175 Basal insulin (1-2  Age 30 to 39 32 weeks 5 -3.0% 1 0.8% NR NR
daily injections) years (SD, 0.9) (SD, 0.0)
40 to 49 32 weeks 19 -0.9% 7 -0.4% NR NR
years (SD, 2.1) (SD, 1.3)
50 to 59 32 weeks 40 -1.0% 18 -0.9% NR NR
years (SD, 1.4) (SD, 1.2)
> 60 years 32 weeks 40 -1.0% 25  0.6% NR NR
(SD, 1.1) (SD, 1.1)
Race and White 32 weeks 47  -1.4% 31 -0.7% NR NR
ethnicity (SD, 1.3) (SD, 1.0)
Non-White 32 weeks 57 -0.8% 20 -0.6% NR NR
(SD, 1.6) (SD, 1.4)
Baseline <9.0% 32 weeks 51 -0.7% 24 -0.2% NR NR
HbAlc (SD, 1.3) (SD, 1.0)
29.0% 32 weeks 53 -14% 27  -1.0% NR NR
(SD, 1.6) (SD, 1.2)
Diabetes Not using 32 weeks 71  -1.0% 40 -0.7% NR NR
medication diabetes (SD, 1.6) (SD, 1.2)
use meds at
baseline
Using 32 weeks 33 -1.2% 11  -0.6% NR NR
diabetes (SD, 1.2) (SD, 0.9)
meds at
baseline
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AUTHOR, YEAR

CGMTYPE BETWEEN-
STUDY NAME ANALYSIS SUBGROUP
RISKOFBIAS  CUMMODEL —cooup perinmon TTMEPOINT GROUP
INSULIN USE N DIFFERENCE
SAMPLE SIZE
Baseline >8.5% 32 weeks 74 -1.4% 35 -0.9% MD, -0.4% P=.10
HbAlc (SD, 1.4) (SD,1.1) (95% CI, -0.8
to 0.1)
29.0% 32 weeks 53 -1.4% 27  -1.0% MD, -0.2% NR
(SD, 1.6) (SD,1.2)  (95%CI, -0.8
to 0.3)
29.5% 32 weeks 39 -1.7% 13 -0.9% MD, -0.8% NR
(SD, 1.6) (SD,1.5)  (95%CI,-1.6
to 0.1)
>10.0% 32 weeks 22 -21% 8 -0.4% MD, -1.5% NR
(SD, 1.5) (SD, 1.5) (95% CI, -2.6
to -0.5)
Age > 65 years 32 weeks 25 -1.08% 13 -0.38% Adjusted MD, P=.13
(SD, (SD,0.92) -0.65%
1.23) (95% CI, -1.49
to 0.19)
< 65 years 32 weeks 79  -1.08% 38 -0.73% Adjusted MD, P=.10
(SD, (SD,1.24) -0.35%
1.55) (95% CI, -0.77
to 0.07)
Price, 202163 Therapeutic Primary NA 12 weeks 44 -0.5% 23 -0.3% NR P=.74
COMMITTED rtCGM analysis (SD, 0.9) (SD, 0.7)
High Dexcom G6 36 weeks 44 -02% 23 +0.1% NR P=.79
N =70 Not on insulin (SD, 0.9) (SD, 1.3)
Secher, 201366 Nontherapeutic Primary NA 36 weeks? NR  6.0% NR 5.9% NR P=.31
Moderate rtCGM analysis (95% C, (95% CI,
group only) 6.5)
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AUTHOR, YEAR

STUDY NAME
RISK OF BIAS
SAMPLE SIZE

Wada, 202065
Low
N=100

CGMTYPE
CGM MODEL
INSULIN USE

Most participants
on intensive
insulin regimens

isCGM
FreeStyle Libre

Not on insulin

ANALYSIS
GROUP

Primary
analysis

Diabetes

medication

use

SUBGROUP
DEFINITION

NA

No change in
diabetic
meds over
study

TIMEPOINT

12 weeks

24 weeks

24 weeks

49

48

41

-0.43%

(95% CI,
-0.57 to
-0.28)

-0.46%

(95% CI,
-0.59 to
-0.32)

-0.46%

(95% CI,
-0.60 to
-0.31)

51

49

41

~0.30%
(95% CI,
~0.48 to
~0.013)

-0.17%
(95% CI,
-0.05 to
0.11)

-0.18%
(95% CI,
-0.41to
0.05)

BETWEEN-
GROUP
DIFFERENCE

MD, -0.13% P=.24
(95% CI, -0.35
t0 0.09)

MD, -0.29% P=.02
(95% CI, -0.54
to -0.05)

Adjusted MD, P=.04
-0.14%

(95% CI, -0.27

to -0.00)

Note. 2Results are mean HbA1c levels; change in HbA1lc was not reported for this trial.

Abbreviations. CGM: continuous glucose monitor; Cl: confidence interval; CSII: continuous subcutaneous insulin infusion; HbAlc: glycated hemoglobin; 1QI: interquartile interval; isCGM:
intermittently scanned CGM; MD: mean difference; MDI: multiple daily injections; NA: not applicable; NR: not reported; RCT: randomized controlled trial; tCGM: real-time CGM; SD: standard

deviation; SE: standard error; SMBG: self-monitoring of blood glucose; T2DM: type 2 diabetes mellitus; vs: versus.
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Table D4. QoL Scales in Included RCTs of CGM Use in Adults With T2DM

QoL SCALE

SCORE RANGE

INTERPRETATION

GENERAL SCALES

EuroQoL-5D (EQ-5D)

5-item World Health Organization Well-being
Index (WHO-5)

DIABETES-SPECIFIC SCALES
Diabetes Distress Scale (DDS)

Diabetes Quality of Life (DQoL)

Diabetes Treatment Satisfaction Questionnaire

(DTSQ)
Hypoglycemia Confidence Survey (HCS)

Hypoglycemia Fear Survey (HFS)
Problem Areas in Diabetes (PAID)

Summary of Diabetes Self-Care Activities
Questionnaire (SDSCA)

0 to 1 point
0 to 25 points

1 to 6 points

1 to 5 points

-18 to +18 points

1 to 4 points; scores for each of 9 items
0 to 4 points; scores for each of 18 items

0 to 100 points

Korean Version of Revised Summary of Diabetes
Self-Care Activities (SDSCA-K). Scoring scale not
described.

Higher scores indicate fewer health problems

Higher scores indicate better well-being

Lower scores indicate fewer problems or less
distress

Higher scores indicate dissatisfaction or
frequent worry

Higher scores indicate more treatment
satisfaction

Higher scores indicate more confidence
Lower scores indicate less fear

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

NR

Abbreviations. CGM: continuous glucose monitor; QoL: quality of life; RCT: randomized controlled trial; T2DM: type 2 diabetes mellitus.
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Table D5. Potentially Eligible Ongoing Studies of CGM Use in Populations with T2DM

ENROLLMENT PRIMARY
STUDY NUMBER FOLLOOW-UP CONDITIONS CGMVS. RELEVANT STUDY COMPLETION
STUDY TITLE LOCATION CONTROL OUTCOMES DESIGN DATE
ADULTS WITH T2DM
NCT0492662385 NR T2DM FreeStyle e Changein HbAlc RCT January
Multicenter, Open-label, Randomized Trial 24 weeks treated with  Libre vs. 2022
to Compare the Effectiveness of Structured  gyyuth Korea  insulin SMBG
Education and Safety of FreeStyle Libre or
Self-Monitoring of Blood Glucose (SMBG) in
Patients With Type 2 Diabetes Mellitus
Using Multiple Daily Injections or Insulin
Pumps (FreEdoM-2)
NCT0456271486 N=116 T2DM not FreeStyle e Severe RCT April 2022
Impact of Flash Glucose Monitoring in 16 weeks using insulin Libre vs. hypoglycemia
People With Type 2 Diabetes Using Non- Canada SMBG e Change in HbAlc
Insulin Antihyperglycemic Therapy e QoL
(IMMEDIATE)
NCT0493292887 N=126 T2DM FreeStyle e Changein HbAlc RCT September
Patient-Driven Lifestyle Modification Using 12 weeks Libre vs. e QoL 2022
FreeStyle Libre in Type 2 Diabetes Patients g, ,th Korea SMBG
NCT0531949688 N=120 T2DM FreeStyle e ChangeinHbAlc RCT June 2023
Intermittently Scanned CGM Versus Usual 12 weeks Libre 2 vs. e QoL
Care With Diabetes Education and Canady SMBG e Health resource
Feedback, in Adults With Non-Insulin use
Dependent Type 2 Diabetes (iCUDE): A
Randomized Trial
NCT043314448° N=100 T2DM CGM (not e Severe RCT July 2023
The Effect of Real-time Continuous Glucose 52 weeks treated with  specified) hypoglycemia
Monitoring vs. Self-monitoring of Blood Denmark insulin vs. SMBG e Change in HbAlc
Glucose on Glycemic Variables and Patient e QoL

Reported Outcomes in Adults With Type 2
Diabetes Treated With Insulin-A
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ENROLLMENT PRIMARY

STUDY NUMBER CGMVS. RELEVANT STUDY
FOLLOW-UP  CONDITIONS COMPLETION
STUDY TITLE LOCATION CONTROL  OUTCOMES DESIGN DATE

Randomized Controlled Trial (Steno2tech

CGM)
NCT05394844°0 N =100 T2DM with ~ Dexcom G6 e ChangeinHbAlc RCT June 2024
Diabetes Education With Real-time 24 weeks or without vs. SMBG
Continuous Glucose Monitoring United States Mmedication
use
NCT05516797°1 N =150 T2DM FreeStyle e ChangeinHbAlc RCT July 2024
Continuous Glucose Monitoring Versus 12 weeks Libre 2 vs.
Blood Glucose Monitoring to Optimize United States SMBG
Glycemic Outcomes in People With Type 2
Diabetes Following the Virta Treatment
Program (IGNITE: Impact of Glucose
moNitoring and nutrltion on Time in rangE
Study)
NCT0522281592 N =354 T2DM CGM (not e ChangeinHbAlc RCT July 2024
Comparing Finger-Stick Blood Glucose 52 weeks specified) e QoL
Monitoring Versus Continuous Glucose United States vs. SMBG
Monitoring in Primary Care
NCT05431296°3 N =160 T2DM with  Dexcom e Severe RCT August 2024
Glucose Control Using Continuous Glucose 26 weeks history of ONE vs. hypoglycemia
Monitoring in People With Type 2 Diabetes  [jpited acute MI blinded e Change in HbAlc
Who Have Had Acute Myocardial Infarction Kingdom CGM e QoL
CHILDREN OR ADOLESCENTS WITH T2DM
NCT04721158% N=41 T2DM, Dexcom G6 e ChangeinHbAlc Single July 2022
IMPlementation of Continuous Glucose 24 weeks duration > 3 group
Monitoring in Children With Type 2 United States months

Diabetes (IMPaCT2)
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STUDY NUMBER
STUDY TITLE

ENROLLMENT
FOLLOW-UP
LOCATION

CONDITIONS

CGMVS.
CONTROL

RELEVANT
OUTCOMES

STUDY
DESIGN

PRIMARY
COMPLETION
DATE

NCT050746679

Use of Continuous Glucose Monitors in
Publicly-Insured Youth With Type 2
Diabetes - A Pilot and Feasibility Study

PREGNANT POPULATIONS WITH T2DM OR GDM

NCT04219085%

CAPO: Continuous Glucose Monitoring in A2
Gestational Diabetes and Pregnancy
Outcomes

NCT0537061297
AT GOAL: Adopting Technology for Glucose
Optimization and Lifestyle in Pregnancy

NCT04605497°8

A Single Center Open-label Randomized
Control Pilot Study to Assess the Efficacy of
Real-time Continuous Glucose Monitoring in
Subjects with Gestational Diabetes to
Increase Glucose Time-in-range

NCT05317585%9

Continuous Glucose Monitor Use and
Perinatal Outcomes Among Pregnant
Women with Type 2 Diabetes Mellitus: A
Randomized Controlled Trial

N =30
52 weeks
United States

N =80
~16 weeks
United States

N =40
26 weeks
United States

N=110
~22 weeks
United States

N=162
NR
United States

T2DM

GDM

T2DM

GDM

T2DM
treated with
insulin

CGM (not
specified)

CGM (not
specified)
vs. SMBG

Dexcom G6
vs. SMBG

Dexcom G6
vs. SMBG

CGM (not
specified)
vs. SMBG

Change in HbA1c
QoL

Severe perinatal
morbidity

Change in HbA1lc

Severe perinatal
morbidity

QoL
Change in HbA1lc

Severe perinatal
morbidity

Severe perinatal
morbidity

QoL

Single
group

RCT

RCT

RCT

RCT

February
2023

December
2023

June 2024

December
2024

July 2025

Note. Table reflects studies registered on ClinicalTrials.gov as of March 2023.
Abbreviations. CGM: continuous glucose monitor; GDM: gestational diabetes mellitus; HbA1c: glycated hemoglobin; NR: not reported; QoL: quality of life; RCT: randomized controlled trial; SMBG:
self-monitoring of blood glucose; T2DM: type 2 diabetes mellitus; US: United States; vs.: versus.
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APPENDIX E. APPLICABLE CODES

Table E1. Applicable Codes for Continuous Glucose Monitoring in Diabetes Mellitus

Code Description

ICD-10-CM Codes
E08.00-E13.9

024.011-024.93

CPT Codes
95249

95250

95251

99091

0446T

0448T

HCPCS Codes

A4238

A4239

A9276

A9277

Diabetes mellitus

Diabetes mellitus in pregnancy, childbirth, and the puerperium

Ambulatory continuous glucose monitoring of interstitial tissue fluid via a
subcutaneous sensor for a minimum of 72 hours; patient-provided equipment,
sensor placement, hook-up, calibration of monitor, patient training, and printout of
recording

Ambulatory continuous glucose monitoring of interstitial tissue fluid via a
subcutaneous sensor for a minimum of 72 hours; physician or other qualified
health care professional (office) provided equipment, sensor placement, hook-up,
calibration of monitor, patient training, removal of sensor, and printout of
recording

Ambulatory continuous glucose monitoring of interstitial tissue fluid via a
subcutaneous sensor for a minimum of 72 hours; analysis, interpretation and
report

Collection and interpretation of physiologic data (e.g., ECG, blood pressure, glucose
monitoring) digitally stored and/or transmitted by the patient and/or caregiver to
the physician or other qualified health care professional, qualified by education,
training, licensure/regulation (when applicable) requiring a minimum of 30
minutes of time, each 30 days

Creation of subcutaneous pocket with insertion of implantable interstitial glucose
sensor, including system activation and patient training

Removal of implantable interstitial glucose sensor with creation of subcutaneous
pocket at different anatomic site and insertion of new implantable sensor,
including system activation

Supply allowance for adjunctive nonimplanted CGM, includes all supplies and
accessories, 1-month supply = 1 unit of service

Supply allowance for nonadjunctive, nonimplanted CGM, includes all supplies and
accessories, 1-month supply = 1 unit of service

Sensor; invasive (e.g., subcutaneous), disposable, for use with non-durable medical
equipment interstitial CGM system, 1 unit = 1-day supply

Transmitter; external, for use with nondurable medical equipment interstitial CGM
system
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A9278 Receiver (monitor); external, for use with non-durable medical equipment
interstitial CGM system

A9279 Monitoring feature/device, stand-alone or integrated, any type, includes all
accessories, components and electronics, not otherwise classified

E2102 Adjunctive, nonimplanted CGM or receiver

E2103 Nonadjunctive, nonimplanted CGM or receiver [that is, a device that does not

require a finger stick, e.g., Dexcom G5]

G0308 Creation of subcutaneous pocket with insertion of 180-day implantable interstitial
glucose sensor, including system activation and patient training

G0309 Removal of implantable interstitial glucose sensor with creation of subcutaneous
pocket at different anatomic site and insertion of new 180-day implantable sensor,
including system activation

S1030 Continuous noninvasive glucose monitoring device, purchase

S1031 Continuous noninvasive glucose monitoring device, rental, including sensor, sensor
replacement, and download to monitor

Abbreviations. CGM: continuous glucose monitor; CPT: Current Procedural Terminology; ECG: electrocardiogram; HCPCS: Healthcare Common
Procedure Coding System; ICD-10-CM: International Classification of Diseases, Tenth Revision, Clinical Modification.
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