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Aim: Continuous glucose monitoring (CGM) supports glycemic control and reduces diabetes complications.
CGM systems include intermittently scanned CGM (is-CGM) and real-time CGM (rt-CGM). While rt-CGM
may provide better outcomes than is-CGM, it costs more upfront and its cost-effectiveness in Canada
has not been established. We assessed the cost-effectiveness of rt-CGM versus is-CGM in people with
insulin-treated Type 2 diabetes mellitus (T2DM) from a Canadian healthcare payer perspective. Materials
& methods: We used the ECHO-T2DM microsimulation model to estimate incremental lifetime health
outcomes and costs of rt-CGM versus is-CGM. Clinical inputs came from an indirect treatment comparison;
cost and utility data were drawn from published sources. Sensitivity analyses tested robustness. Results:
Rt-CGM was more effective and less costly than is-CGM, yielding 0.346 additional quality-adjusted
life-years and CAD 2237 in savings over 30 years. Benefits stemmed primarily from better glycemic
control and fewer complications, reductions in glycemic events, and reduced fear of hypoglycemia.
Although rt-CGM incurred CAD 3867 higher acquisition costs, these were more than offset by avoided
complications. Deterministic analysis showed dominance in 14 of 18 scenarios, and cost-effectiveness in the
remaining four. Uncertainty analysis showed rt-CGM had an ICER below CAD 50,000 in 98% of simulations.
Discussion: Rt-CGM is potentially a cost-saving alternative to is-CGM among people with insulin-treated
T2DM in Canada. This finding was strengthened by rigorous sensitivity analysis. Study strengths include
use of a validated microsimulation model and adoption of conservative assumptions. Limitations include
absence of head-to-head trial evidence and indirect use of time in and out of range. Conclusion: Rt-CGM
is a potentially cost-saving option for managing insulin-treated T2DM in Canada, with implications for
clinical practice and reimbursement policy.

Plain language summary

What is the article about? Real-time continuous glucose monitoring (rt-CGM) may help people with Type
2 diabetes mellitus (T2DM) manage their blood sugar more effectively than intermittently scanned CGM
(is-CGM). Rt-CGM can reduce episodes of dangerously low or high blood sugar and lower the risk of long-
term complications. The two CGM systems differ in terms of user experience, use of alerts and alarms, and
acquisition costs per sensor. This study examined the long-term cost-effectiveness of the rt-CGM system
versus is-CGM in insulin-treated individuals with T2DM.

What were the results? Our analysis showed that, over 30 years, using rt-CGM instead of is-CGM can
both save money and improve health. The higher device acquisition cost was more than offset by savings
associated with avoiding costly health complications. Of our 18 sensitivity tests, 14 supported this result.
Even in the four less favorable scenarios, rt-CGM still offered good value compared with the commonly
accepted cost threshold of CAD 50,000 per quality-adjusted life-year in Canada.
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What do the results mean? The findings suggest that rt-CGM could be a cost-saving option for managing
insulin-treated T2DM in Canada. The benefits of rt-CGM - better blood sugar control, fewer episodes of
dangerous blood sugar levels and reduced risk for serious complications like blindness, amputation, and
heart disease — outweighed the higher initial acquisition cost. However, these results should be interpreted
with caution due to limitations like the lack of head-to-head trials and reliance on model assumptions.
More research — especially direct comparisons between rt-CGM and is-CGM - is needed to help confirm
and strengthen these findings.

Shareable abstract: A Canadian cost-utility analysis finds that real-time continuous glucose monitoring
may be cost-saving compared with intermittently scanned CGM (is-CGM) for insulin-treated adults with
#type2diabetes. #healtheconomics

First draft submitted: 4 August 2025; Accepted for publication: 10 September 2025; Published online:
24 September 2025
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Diabetes poses a significant and growing public health burden in Canada. Nearly 500 individuals are diagnosed
daily (1], and more than four million people — about 10% of the population — have been diagnosed with the
disease [2,3]. When undiagnosed diabetes and prediabetes are included, the estimated prevalence rises to 30% [3].
Type 2 diabetes mellitus (T2DM) accounts for the majority of new cases, and its increasing incidence has driven
much of the overall growth in prevalence (3. The impact on health is substantial: diabetes is responsible for 30%
of strokes, 40% of heart attacks, 70% of nontraumatic leg and foot amputations 3] and contributes to an average
of 20 deaths per day due to diabetes-related complications [1].

The economic toll is similarly substantial. In 2008, the total healthcare costs associated with diabetes in Canada
were approximately CAD 14 billion, with the majority (52%) spent on medications, while hospital and physician
care each accounted for 21% and productivity losses contributed 6% [4]. By 2028, these costs are estimated to more
than double to approximately CAD 39 billion [5]. As the prevalence of diabetes continues to rise, the financial strain
on the healthcare system will also increase, underscoring the need for interventions that not only improve disease
management but also reduce long-term complications and their associated costs.

Effective glycemic management — maintaining normal blood sugar levels — is essential for managing diabetes
and preventing its short- and long-term complications [6,7]. Diabetes management typically involves lifestyle
modification, dietary changes and pharmacotherapy, with medication regimens adjusted over time based on diabetes
type, disease severity and progression. Adjusting medication regimens requires timely and accurate feedback from
blood glucose monitoring.

Self-monitoring of blood glucose (SMBG) using fingerstick tests has long been the conventional approach, despite
being invasive, painful and limited to intermittent glucose readings. Continuous glucose monitoring (CGM) has
emerged as an alternative that mitigates these shortcomings. CGM systems include intermittently scanned CGM
(is-CGM) and real-time CGM (rt-CGM). Both systems collect continuous glucose data. Is-CGM requires manual
scanning and lacks predictive alerts. Rt-CGM, in contrast, automatically transmits data to a receiver, smartwatch or
smartphone. This provides a more comprehensive picture of glucose variability over time to guide therapeutic
decisions and enables real-time hypo- and hyperglycemia alerts [8,9].

Clinical evidence demonstrates that both is-CGM and rt-CGM provide superior glycemic benefits compared
with SMBG in individuals with T2DM. A meta-analysis including 12 randomized clinical trials [10] and a systematic
review [8] showed improved glucose outcomes and reduced need for uncomfortable needlesticks. R-CGM may also
enhance diabetes self-management in T2DM through behavioral mechanisms such as more frequent monitoring and
better adherence to insulin regimens [11]. Although head-to-head trial data in T2DM are lacking, a randomized trial
in Type 1 diabetes mellitus (T1DM) suggests that rt-CGM may offer advantages over is-CGM, including reduced
time in hypoglycemia and less fear of hypoglycemia (FoH) [12]. Supporting this, a retrospective observational study
from the Canadian LMC Diabetes Registry found significantly greater glucose reductions with rt-CGM compared
with is-CGM in individuals with TIDM [13).

Although numerous studies have demonstrated the cost-effectiveness of both rt--CGM and is-CGM compared
with SMBG in T2DM (1420}, including in Canada [14], and even in TIDM [21-25], no studies to our knowledge
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have evaluated the cost-effectiveness of rt-CGM versus is-CGM in T2DM. Filling this gap is especially important
given the potential for clinical differences between the two technologies and the need to ensure efficient use of
healthcare resources.

Obijectives

This study uses a patient-level simulation model to evaluate the long-term cost-effectiveness of the Dexcom G7
rt-CGM system versus is-CGM in insulin-treated individuals with T2DM from the Canadian healthcare system
perspective.

Materials & methods

A model-based cost-effectiveness analysis was conducted by simulating costs and clinical outcomes over a 30-
year time horizon (sufficient to cover the lifetime of most simulated patients) for 1000 cohorts of 2000 unique
hypothetical people with insulin-treated T2DM, comparing real-time continuous glucose monitoring (rt-CGM)
and intermittent self-monitoring (is-CGM) from a healthcare perspective in Canada. To determine whether an
intervention can be considered to be cost-effective, we adopted the commonly used willingness-to-pay (WTP)
threshold of CAD 50,000 per quality-adjusted life-years (QALY) gained for Canada [24,26,27). This study adhered
to the diabetes-specific “Checklist of Reporting Model Input in Diabetes Health Economics Studies” issued by
The Mount Hood Diabetes Challenge Network (28] (Supplementary Appendix 5) and the universal Consolidated
Health Economic Evaluation Reporting Standards (CHEERS) checklist [29], during both the setup and reporting
phases (Supplementary Appendix 6).

The model

The Economic and Health Outcomes Model of Type 2 Diabetes (ECHO-T2DM) is a validated patient-level
microsimulation tool, programmed in R, developed to assess the long-term clinical and economic impact of
treatment strategies for T2DM [16,22]. The model uses Monte Carlo simulation to track disease progression in
individual patients over a user-defined time horizon with annual cycles. It incorporates both first- and second-order
uncertainty. Key patient characteristics — such as age, sex, disease duration, HbAlc levels — and treatment sequences
are included, allowing for personalized therapeutic pathways and intensification rules.

The ECHO-T2DM captures the onset and progression of diabetes-related complications, including microvas-
cular (e.g., nephropathy, neuropathy, CKD) and macrovascular outcomes (e.g., myocardial infarction, stroke, heart
failure), using risk equations such as the UKPDS Outcomes Model 2 (UKPDS-OM?2) (28], as applied in previous
Canadian Agency for Drugs and Technologies in Health (CADTH) studies (30]. The model incorporates treat-
ment effects, adverse events (including severe hypoglycemia [SHE] and severe hyperglycemia) and noncompliance.
Outputs include biomarker trajectories, complication rates, life expectancy, QALYs and costs — both total and
disaggregated — along with standard economic outcomes such as incremental cost-effectiveness ratios (ICERs) and
incremental net monetary benefits (iNMBs). Additional model details are provided in Supplementary Appendix 1;
model validation results are presented in Supplementary Appendix 2.

Target population

The analysis focused on insulin-treated individuals with T2DM who are eligible for rt-CGM use. Distributions of
baseline characteristics were derived from the Kaiser Permanente Northern California diabetes registry, an extensive
database established in 1994 for an integrated healthcare system serving over 4.4 million members. Specifically,
patient demographics and clinical parameters were randomly sampled from distributions reflecting real-world
characteristics of 344 people with T2DM who initiated rt-CGM between 2015 and 2019 [31). Table I summarizes
key baseline characteristics used in the model application.

Treatment

At simulation start, the new interventions of rt-CGM or is-CGM are added on current treatment of insulin and
comparative efficacy and safety are presented in Table 2. Background insulin treatment was not modeled explicitly,
and intensification of insulin treatment was not considered in the analysis.
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Table 1. Baseline patient characteristics used in the model.

Parameter Type 2 diabetes Kaiser study population [31]
Mean/% SD
Demographics
Age (years) 60.0 10.4
Males (%) 51% n/a
Disease duration (years) 171 1.1

Ethnicity/race (%)

African-Americans 8.7% n/a
American-Indians 0.0% n/a
Hispanics 0.1% n/a

Clinical indicators

Smokers 5.9% n/a
HbA1c (%) 8.67 0.90
SBP (mmHg) 130.70 15.70
BMI (kg/m?) 33.40 7.50
WBC (*10°) 6.80 0.00
HR (beats/minute) 72.00 0.00
Total cholesterol (mg/dl) 156.50 43.10
LDL cholesterol (mg/dl) 81.40 33.30
HDL cholesterol (mg/dl) 44.60 12.20
Triglycerides (mg/dl) 170.60 136.70
eGFR (ml/min/1.73 m?) 72.80 26.60
Atrial fibrillation (%) 5.1% n/a

Prescence of co-morbidities at baseline (%)

Macrovascular

IHD (not including MI) 11.60% n/a
MI 5.10% n/a
CHF 14.10% n/a
Stroke 3.70% n/a

Microvascular

NPDR 33.10% n/a
ME 9.00% n/a
PDR 9.20% n/a
Blindness 3.00% n/a
Microalbuminuria 54.70% n/a
Macroalbuminuria 10.10% n/a
ESRD 2.20% n/a
Symptomatic neuropathy 44.70% n/a
Symptomatic PVD 14.60% n/a
Diabetic foot ulcer 10.00% n/a
LEA 3.30% n/a

CHF: Congestive heart failure; eGFR: Estimated glomerular filtration rate; ESRD: End-stage renal disease; HDL: High density lipoprotein; HR: Heart rate; IHD:
Ischemic heart disease; LDL: Low density lipoprotein; LEA: Lower extremity amputation; ME: Macular edema; MI: Myocardial infarction; n/a: not applica-
ble; NPDR: Nonproliferative diabetic retinopathy; PDR: Proliferative diabetic retinopathy; PVD: Peripheral vascular disease; SBP: Systolic blood pressure; SD:
Standard deviation; WBC: White blood cell count.

Treatment effects

Since no head-to-head trials comparing rt-CGM and is-CGM in individuals with T2DM were available, an indirect
treatment comparison (ITC) was conducted following the CADTH-recommended methods for meta-analysis [32].
This approach estimates relative treatment effects using studies with a shared comparator — in this case, SMBG.
The Bucher approach [33] was used to adjust for differences between studies. Two clinical trials were selected: the
daily injections and CGM in diabetes for Type 2 diabetes study (DIAMOND T2D) 34}, which assessed re-CGM
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Table 2. Treatment effects and adverse event rates used in the model.

Parameters rt-CGM is-CGM
Mean SE Mean SE
Treatment effects
HbA1c, % -0.33 0.27 0.00 0.00

Rates of adverse events (per PY):

Severe hypoglycemia 0.000 - 0.014 -
Severe hyperglycemia 0.000 - 0.031 -
Discontinuation due to AE, % 0.000 - 0.000 -

AE: Adverse event; is-CGM: Itermittently scanned continuous glucose monitoring; PY: Person-year; rt-CGM: Real-time continuous glucose monitoring; SE: Stan-
dard error.

versus SMBG in 158 participants, and REPLACE [35], which compared is-CGM versus SMBG in 224 participants.
Both trials enrolled individuals with T2DM on intensive insulin therapy and had 6-month follow-up periods.
Baseline characteristics were comparable. Several clinical outcomes were used to estimate treatment effects: HbAlc
reduction, SHE and severe hyperglycemia. Rt-CGM was estimated to result in a 0.33% greater reduction in HbAlc
compared with is-CGM. It was assumed that rt-CGM and is-CGM had no impact on other biomarkers. For SHE,
no event was recorded in DIAMOND T2D and, as such, it was assumed that the rate for rt-CGM was zero.
For is-CGM, an estimated event rate of 0.0136 (per patient-year) was assumed based on the REPLACE study.
Time above range was used to assess severe hyperglycemia risk, which showed a greater reduction with rt-CGM
compared with is-CGM. Based on the evidence, it was assumed that rt-CGM was associated with no risk of
severe hyperglycemia while is-CGM was associated with an event rate of 0.0313 per year. Full details of these
parameters and the rationale behind their selection are provided in Supplementary Appendix 3. The impact of
these assumptions is tested in sensitivity analysis, specifically, the risk of severe hyperglycemia was assumed to be
zero and the risk of SHE was reduced by 50%. Finally, following the one-time HbAlc-lowering, long-term upward
drift of 0.15% per year was applied to HbAlc, consistent with the UKPDS follow-up data [36]. No long-term
upward drift effects were assumed for the other biomarkers.

Unit costs

Unit costs for diabetes-related complications — including ischemic heart disease, myocardial infarction, stroke,
retinopathy, neuropathy, chronic kidney disease (CKD) and amputation) — and adverse events — including SHE
and severe hyperglycemia — were sourced primarily from the CADTH Optimal Use Report from 2013 (37], which
has also been used in a recent evaluation of rt-CGM versus SMBG in Canada [14], with additional published sources
used where necessary. Costs for fatal and nonfatal macrovascular events were assumed to be equivalent. Cost for
severe hyperglycemic events could not be identified, and was assumed to be equivalent to diabetic ketoacidosis [38].
Unit costs and their sources are described in Supplementary Table A4. Values were inflated to 2023 Canadian
dollars and discounted at an annual rate of 1.5%, in accordance with Canadian guidelines (30]. Annual monitoring
acquisition costs were CAD 2700 for rt-CGM (Dexcom G7 list price, including 36 sensors) and CAD 2136 for
is-CGM (Freestyle Libre two list price, including 26 sensors).

QALY utility weights

Patient preferences for health were sourced primarily from a comprehensive review performed by Beaudet ez al. (39],
which compiled published QALY disutility weights from studies in individuals with T2DM (Supplementary
Table A5). This has been done in previous cost-effectiveness applications [14,24]. Recommended disutility weights
in the review mostly originate from studies conducted in Europe and North America, making them broadly
applicable to the Canadian population. Stage-specific disutility weight associated with CKD were sourced from
other peer-reviewed studies [40,411. For SHE and severe hyperglycemia events, QALY disutility weights are applied on
a per-event basis and multiplied by the simulated number of events. Specifically, the QALY decrement for SHE was
sourced from Evans et a/. (42). To account for diminishing marginal disutility associated with repeated hypoglycemic
events, the per-event utility losses were scaled using power coefficients provided by Lauridsen ez a/. 43]. For severe
hyperglycemia, the disutility was assumed to be -0.01 in line with a previous cost-effectiveness analysis [14]. In
addition to the health state-related utility values, a direct QALY utility benefit associated with the use of Dexcom
rt-CGM device was included to reflect the reduced FoH compared with is-CGM {8,44,45]. Due to limited direct
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evidence for this effect in T2DM populations, a utility benefit of 0.02536 was applied, based on results from the
ALERTT-1 study in individuals with TIDM [44]. QALY outcomes were discounted at an annual rate of 1.5% per
year, as recommended by the Canadian Guidelines [30].

Outcomes

Biomarker evolution curves and event rates of micro- and macrovascular complications were simulated over 30 years
rt-CGM versus is-CGM. Associated differences for the costs and QALYs were generated for rt- CGM versus is-CGM
from which ICERs, scatterplots of the cost-effectiveness planes, and cost-effectiveness acceptability curves were
computed. Finally, INMB - calculated as the product of incremental health benefits and the WTP for them less
incremental costs or, in this case, AQALYs-WTP — ACosts — was also calculated to address limitations associated
with ICERs, such as difficulties in interpreting results when interventions are more effective and less costly [46].

Sensitivity analysis

To evaluate the robustness of model outcomes to uncertainty in key parameters, deterministic sensitivity analysis
involving clinical, utility, acquisition cost and time domains was conducted (Supplementary Table A8). In total,
18 sensitivity analysis scenarios were evaluated, encompassing both one-way and multiway sensitivity analyses of
the following assumptions:

Clinical assumptions

We tested alternative assumptions regarding the frequency and severity of glycemic events:

e SHE: 50% reduction.
e Severe hyperglycemia: no increased risk, 50% reduction in risk.

Utility assumptions

e FoH: Utility gain from reduced fear eliminated (i.c., no effect) or reduced by 50%.
o Complication-related disutility weights: alternative set of published QALY disutility weights [47].

Acquisition cost assumptions

o 1t-CGM device costs: price rebates ranging from 25 to 70%.
o Test strip costs: no additional costs for test strips.

Time horizon

e Shorter and longer: 10, 20 and 40 years.

Discount rate

e 0 and 3% discount rate for costs and QALYs.

Results
Base case
Over a 30-year time horizon, rt-CGM was associated with lower overall costs and improved health outcomes than
is-CGM, establishing rt-CGM as the dominant strategy (Table 3). Specifically, treatment with re-CGM result in
CAD 2237 lower overall costs relative to is-CGM, while providing gains of 0.022 additional life-years and 0.346
additional QALYs, yielding an iNMB of CAD 19,518 at a WTP of CAD 50,000 per QALY. There were three
primary drivers of the results, first, greater initial HbAlc reduction (Supplementary Figure A2) led to downstream
reductions in the incidence of long-term diabetes-related complications (Supplementary Table A6), including
myocardial infarction, heart failure, end-stage renal disease, background and proliferative diabetic retinopathy,
macular edema and blindness, which in turn led to greater survival (Supplementary Figure A3). Second, lower rates
of SHE and severe hyperglycemic events yielded both more QALYs (Supplementary Table A7) as well as associated
cost savings (Table 3). Finally, less FoH for rt-CGM was associated with QALY gains compared with is-CGM
(Supplementary Table A7).

Although the acquisition costs over 30 years for rt-CGM were CAD 3867 higher than that of is-CGM (Table 3),
these additional costs were more than offset by savings from avoided acute and chronic complications. The largest
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Table 3. Base results cost-effectiveness results comparing real-time continuous glucose monitoring with

intermittently scanned CGM in people with Type 2 diabetes mellitus.

Research Article

rt-CGM is-CGM Difference

Costs (discounted)
Treatment (CAD)

CGM 31,204 27,336 3867

Hypertension 463 462 1

Dyslipidemia 2048 2044 3
Macro and microvascular complications (CAD)

Mi 9355 9556 -200

IHD 4851 4854 -2

CHF 13,803 13,723 81

Stroke 5659 5744 -85

PVD 1324 1320 3

Retinopathy (CAD) 6331 6581 -250

CKD 92,206 92,386 -180

Neuropathy 6759 6836 -77

Foot ulcers 1800 1791 9

Amputations 8645 8706 -61
Adverse events (CAD)

Severe hypoglycemia 0 286 -286

Severe hyperglycemia 0 5058 -5058
Total costs (CAD) 184,446 186,683 -2237
Health outcomes (discounted)

LY’s 11.719 11.697 0.022

QALY’s 6.822 6.476 0.346

Survival at end of year 307 7.6% 7.5% 0.1%
Incremental cost per QALY gained rt-CGM

dominates

TPercent alive at simulation end.

CAD: Canadian Dollar; CGM: Continuous glucose monitoring; CHF: Congestive heart failure; CKD: Chronic kidney disease; IHD: Ischemic heart disease; is-
CGM: Itermittently scanned continuous glucose monitoring; LY: Life-year; MI: Myocardial infarction; PVD: Peripheral vascular disease; QALY: Quality-adjusted
life year; rt-CGM: Real-time continuous glucose monitoring.

cost offset resulted from the avoidance of severe hyperglycemic events, which accounted for a savings of CAD
5058. Additional cost offsets were attributed to avoided SHE (CAD 286), retinopathy (CAD 250), myocardial
infarctions (CAD 200) and CKD (CAD 180).

The observed QALY gain of 0.346 was largely driven by QALY gains derived from reduced FoH. Gains from
extended survival contributed an additional 0.018 QALYs. Smaller QALY gains were derived from the avoidance
of micro- and macrovascular complications, particularly retinopathy (0.011 QALYs), as well as from fewer SHE
and severe hyperglycemic events (0.007 and 0.004, respectively) (Supplementary Table A4).

Analysis confirms that these findings were robust to uncertainty in model parameters. As shown in the cost-
effectiveness scatterplot (Figure 1), 57% of the cohort replications were consistent with rt-CGM dominance over is-
CGM, falling in the southeast quadrant of the plot (i.e., with more QALYs and lower costs). For model convergence
across simulated cohort, see Supplementary Figure A4. When applying commonly used WTP thresholds for QALYs,
the probability that ri-CGM is cost-effective relative to is-CGM is substantial across a wide range of WTP values.
At a threshold of CAD 50,000 per QALY gained, for example, the probability that re-CGM is cost-effective reached
approximately 98% (Figure 2).

Sensitivity analysis

Consistent with the base case, ri-CGM dominated is-CGM in 14 of the 18 sensitivity analyses, with ICERs below
conventional willingness-to-pay thresholds in the remaining four scenarios and iNMB ranging from CAD 4659
when assuming no FoH utility for rt-CGM to CAD 37,936 when assuming a 65% rebate rt-CGM list price

10.57264/cer-2025-0125
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Figure 1. Cost-effectiveness plane for real-time continuous glucose monitoring versus intermittently scanned CGM.
The red circle indicates the mean value across iterations.
CAD: Canadian Dollar; QALY: Quality adjusted life year.

(Figure 3 and Supplementary Table A8). Assumptions about treatment effects had a notable impact on both cost
offsets and QALY gains, accounting for three of the four scenarios in which rt-CGM switched from dominance
to having positive ICERs, which ranged from CAD 861 to CAD 17,684 per QALY gained (iNMB ranging from
CAD 6803 to CAD 16,893). When the risk of severe hyperglycemia was removed entirely (SA2), QALY gains
decreased slightly, but the removal of severe hyperglycemic risk reversed cost savings, resulting in a cost increase
of CAD 3723 and an ICER of CAD 10,387 per QALY gained (iNMB of CAD 14,198). In contrast, a 50% risk
reduction (SA1) led to near cost neutrality (CAD 296) and a much lower ICER of CAD 861 (iNMB of CAD
16,893). When both severe hyperglycemic effects and the benefit from reduced FoH were removed (SA3), QALY
gains dropped further (0.211 vs 0.346 in the base case) and the ICER increased to CAD 17,684 (iNMB of CAD
6803).

The assumed utility benefits of reducing FoH was a key driver of QALY gains. Removing FoH benefits entirely
(SA7) reduced QALY gains from 0.346 to 0.048, but cost offsets remained similar, and re-CGM continued to
dominate. Reducing FoH benefits by 50% (SA6) resulted in lower QALY gains (0.197 vs 0.346), though cost
savings remained stable, preserving dominance.

Cost-effectiveness was also influenced by device acquisition costs and testing supplies. When a 25% rebate on
rt-CGM was assumed (SA9), cost savings increased from CAD 2,237 in the base case to CAD 9911. Increasing the
rebate to 50% (SA10) and 65% (SA11) further increased savings to CAD 17,585 and CAD 20,654, respectively.
A scenario combining an even more aggressive 70% rebate with a 50% reduction in treatment effects (SA4) led
to CAD 21,533 in cost savings while still yielding a QALY gain of 0.205. Additionally, a scenario reflecting both
reduced device pricing and lower monitoring costs (SA13), combining a 25% rebate with the exclusion of test strip
costs resulted in CAD 7319 in cost savings. However, excluding test strip costs without a rebate (SA12) led to
higher total costs for rt-CGM (CAD 355 higher) and an ICER of CAD 1026 (iNMB of CAD 16,927).

As expected, shortening the time horizon reduced both cost savings and QALY gains. Shortening the time
horizon to 10 years (SA14) reduced both cost savings (CAD 1309) and QALY gains (0.213 vs 0.346). A 20-year
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Figure 2. Cost-effectiveness acceptability curve for real-time continuous glucose monitoring.
CAD: Canadian Dollar; QALY: Quality-adjusted life year.

time horizon (SA15) yielded slightly higher QALY gains (0.315), with cost savings remaining similar to the base
case. In contrast, extending the time horizon to 40 years (SA16) resulted in greater QALY gains (0.369), although
cost offsets were smaller (CAD 1016 in cost savings).

Assuming a 0% discount increased both cost-savings (CAD 2610) and QALY gains (to 0.402 from 0.346), while
discounting by 3% reduced both cost-savings (CAD 1939) and QALY gains (to 0.301 from 0.346).

Discussion

The model-based microsimulation results suggest that rt-CGM dominates is-CGM - that is, provides better
outcomes at lower total cost — for insulin-treated individuals with T2DM from a healthcare payer perspective in
Canada. In the base case analysis, rt-CGM was associated with an additional 0.346 QALYs and a cost savings of
CAD 2237. In probabilistic sensitivity analysis, rt-CGM dominated is-CGM in the majority of cohort replications
and was cost-effective at the commonly accepted threshold of CAD 50,000 per QALY gained in 98% of the
replications.

The improved health and cost outcomes were primarily driven by QALY gains from reduced FoH, fewer SHE
and severe hyperglycemic events, and improved glycemic control resulting in fewer micro- and macrovascular
complications. These benefits are consistent with known technological differences between rt-CGM and is-CGM —
such as automated real-time data transmission, predictive alerts and passive glucose monitoring — which may
support more timely decision-making and improved treatment adherence. In contrast, is-CGM requires manual
scanning and lacks alert functions, which may limit its effectiveness in some user populations. These advantages
may be especially relevant in subgroups such as individuals with impaired hypoglycemia awareness or children and
adolescents, where caregiver access to real-time data can facilitate safer and more responsive diabetes management [s].

Deterministic sensitivity analyses further supported the robustness of the base case, with rt-CGM continuing to
dominate is-CGM under most scenarios and iNMB is positive for all scenarios. Even in extreme cases — such as
when the risk of hyperglycemia with is-CGM was assumed to be zero and the utility value for FoH was reduced
by 50% — rt-CGM maintained an ICER of CAD 17,684, well below the commonly accepted willingness-to-pay
threshold of CAD 50,000, and an iNMB of CAD 6803.

Research Article

10.57264/cer-2025-0125



Willis, Nilsson, Alshannaq, Matuoka & Norman

Research Article

ueak-a41) parsnlpe-A1end A1V 1uaAa d1wadA|6odAy 219n9S :3HS ‘Hjauaq Aielsuow 19U |erusawaldu] (gAN! ‘elwadA|b6odAy Jo Jesq :Ho4 lJejjoq ueipeue) :qyD

‘A1oBa3ed yoea 1oy 1514 paruasald sishAjeue Ayaipsuas Aeem-auQy
*xSh}[ow sa1aqelp z 2dAL yum ajdoad uibulioyiuow

9s02n|6 snonunUod pauueds Ajpuaiwiaiul Yyum buriojluow 9s0dn|b snonunuod awil-jeas buredwod sisAjeue AAnISUSS Jo yauaq Alejauow 1au [eyuswanu] € ainbiy

sieah
%E %0 oy

18691
8161

82.'ce

junoasiqg

uozuoy awi]

sdus 188} 1o} S}s00 ou
‘%G¢ 9regal NDO-M

‘[e 18 zuapay wol}
siybrem Auian ATvO

sdis %S9  %0S %S¢ %08~
1S9140} 9)egal 9legal ajeqal Ann - Aunn
HO4 ON Ho4

sieak  sieak

Oc oL S1S00 ONINDO-H WOO-H NOD-H

LS6°Hk

HELL ,
2958t

109've
26L2e

998'v¢

9867¢
S1S09 Jun Aimn

680°CH
6v6°CL

sduis 188} 10} S1S00 OU 9,Gg 8reqal INDHD-U
%06~ ANIN Ho4 {%0G- SYsi JHS pue elwadA|biadAy aleneg

%0/ d1egal NDD-H 1%0S- 10848 oL YaH
%0G- SYsl JHS pue elwadA|biadAy aienesg

%0G- AN Ho4 “ysu elweoA|biadAy aienes oN

ysu elwaoA|biadAy aienss oN

%0G- 3sl elwadA|biadAy aienasg
aseo

asegq

—0

—000S

€089
0000k

861 VL ~000'GH

£6891

00002

815°61

(avo) ann

—000°Ge

0000

G08°IE

—000'SE

L 000'0%
[eajuily

&\Becarls

J. Comp. Eff. Res. (2025) 250125

10.57264/cer-2025-0125



The cost-effectiveness of rt-CGM vs is-CGM in individuals with insulin-treated T2DM in Canada  Research Article

To our knowledge, this is the first study to evaluate the cost-effectiveness of rt-CGM relative to is-CGM in insulin-
treated individuals with T2DM, several studies have examined the cost-effectiveness of rt- CGM relative to SMBG
in both TIDM and T2DM settings in Canada. For example, Roze ez 4/. 24] found rt-CGM to be cost-effective versus
SMBG in people with T1DM, while Alshannaq ez a/. (14] reached a similar conclusion for individuals with T2DM
on insulin therapy. The cost-effectiveness of rt-CGM versus SMBG has also been demonstrated in an array of other
settings for both TIDM and T2DM [15,17,19-23,25], including the US (17}, France [15,25], UK [19,23], Denmark [21],
Australia 22 and South Korea [201. Our findings suggest that rt-CGM may also represent a cost-effective, and
potentially cost-saving, alternative to is-CGM in the Canadian setting. These results provide additional insight to
inform resource allocation decisions regarding CGM technologies.

As with all model-based economic evaluations, the results are dependent on the structure of the model and
quality of input data. This study was conducted using the ECHO-T2DM model, which has undergone extensive
validation [48,49]. This analysis used the best available macrovascular and mortality risk equations (UKPDS-
OM2 50]), which account for the complex, multi-organ nature of T2DM and were derived from more than 89,000
patient-years of data. Additionally, QALY disutility weights were sourced from a comprehensive review by Beaudet
et al. [39], which included a wide range of T2DM populations in Europe and North America, ensuring that the
disutility values are applicable to the Canadian context. Many modeling assumptions were intentionally conservative;
for instance, efficacy inputs for rt-CGM were drawn from the DIAMOND T2D trial, which evaluated an older
version of the rt-CGM device (Dexcom G4), potentially underestimating the performance of current technologies
such as the Dexcom G7.

However, some limitations must be acknowledged. The absence of head-to-head clinical trials comparing rt-
CGM with is-CGM in insulin-treated individuals with T2DM prompted the use of indirect treatment comparisons,
which introduces uncertainty despite their methodological validity [52,33] and acceptance when direct comparisons
are unavailable [32,51,52]. In addition, the DIAMOND T2D (n = 158) and REPLACE (n = 224) trials were modest
in size and only 6 months in duration, which introduces additional uncertainty when extrapolating outcomes
over a lifetime horizon. The assumption of a differential effect on glycemic control between rt-CGM and is-
CGM is supported, however, by observational data from the Canadian LMC Diabetes Registry [13] and a study
reporting improved adherence and usability with rt-CGM 153]. The model simplified treatment regimens by not
explicitly modeling insulin dose adjustments or intensification, as these details were not available from the source
trials. This limitation means that potential differences in insulin use between rt-CGM and is-CGM could not be
captured. Another limitation is that the utility gain for reduced FoH was taken from a Type 1 diabetes population
(ALERTT-1), as no published data were available for insulin-treated T2DM. Although this assumption may differ
from the true effect in T2DM, sensitivity analyses showed that even when the benefit was halved or removed
entirely, rt=CGM remained either dominant or cost-effective. A further limitation relates to the modeling of
glycemic outcomes: the model did not explicitly incorporate the important TAR and TBR indicators of glycemic
control, which have only recently become measurable in continuous time at scale and are yet to be incorporated
into the risk equations that economic modelers use. Instead, these factors were used as proxies for SHE and severe
hyperglycemia. Although assigning zero risk to rt-CGM may underestimate absolute event rates, sensitivity analyses
that reduced or eliminated risk for the is-=CGM arm showed that the conclusions were preserved, indicating that
the results are not driven by this assumption. This analysis implicitly assumed equal access to rt-CGM across
eligible patients, whereas in practice, uptake may be influenced by insurance coverage, socioeconomic status and
regional differences in reimbursement. These factors could affect generalizability and the extent to which the
modeled results are realized in practice. Finally, several cost inputs, particularly for diabetes-related complications,
were drawn from older Canadian sources and inflated to current dollars. While consistent with prior evaluations,
this approach underscores the need for updated Canadian cost data to strengthen future analyses. Additionally,
the model simplifies treatment regimens and assumes full adherence, which may not reflect real-world variation
in behavior. While this could limit generalizability, model-based analysis remains a standard approach for cost-
effectiveness analysis in the absence of direct long-term clinical trial data. Lastly, differences in healthcare delivery,
costs and patient populations may also limit the generalizability of results beyond the Canadian setting.

Future research can increase the precision of estimates and improve their relevance for decision-making. Important
areas include the generation of comparative clinical evidence — ideally through head-to-head trials with longer
follow-up or real-world comparative effectiveness studies of rt-CGM versus is-CGM in insulin-treated individuals
with T2DM - and greater attention to the patient-specific factors such as adherence and comorbidities. Evaluating
cost-effectiveness across patient subgroups, updating cost data to reflect evolving device pricing and healthcare
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utilization, and developing T2DM-specific utility data for outcomes such as FoH will further strengthen analyses.
Additional work is also needed to generate evidence suitable for integrating biomarkers such as time above range and
time below range directly into long-term complication modeling.

Conclusion

A validated economic model was used to simulate 30-year costs and health outcomes for rt-CGM and is-CGM.
While uncertainty stemming from indirect comparisons and necessary model assumptions should be taken into
account when interpreting the results, findings suggest that rt-CGM is likely to be a cost-effective — and potentially
cost-saving — treatment option for insulin-treated individuals with T2DM in Canada.

Summary points

e Nearly one Canadian in three is affected by diabetes or prediabetes, contributing to high complication rates and
escalating healthcare costs — projected to reach CAD 39 billion by 2028 - placing a major and growing strain on
the healthcare system and underscoring the need for effective, efficient interventions.

e While both real-time continuous glucose monitoring (rt-CGM) and intermittently scanned CGM (is-CGM) improve
glycemic outcomes relative to self-monitoring of blood glucose, no prior study in Type 2 diabetes has directly
estimated the cost-effectiveness of rt-CGM versus is-CGM. This analysis addresses that gap by evaluating the
value-for-money of rt-CGM in insulin-treated individuals with Type 2 diabetes in Canada.

e We conducted a model-based cost-utility analysis using the validated ECHO-T2DM microsimulation model,
simulating lifetime clinical and economic outcomes for insulin-treated individuals with Type 2 diabetes mellitus
(T2DM) from the Canadian public healthcare payer perspective.

e Rt-CGM provided better lifetime health outcomes at lower overall cost than is-CGM, yielding CAD 2237 in cost
savings and 0.346 additional quality-adjusted life-years in the base-case analysis, making it a dominant strategy.

e Health and economic gains were driven by three key mechanisms: fewer glycemic events (severe hypo and
hyperglycemia), reduced fear of hypoglycemia and greater glucose reductions leading to lower rates of
long-term micro- and macrovascular complications.

e Findings were robust across 18 sensitivity analyses, with rt-CGM remaining cost-saving or cost-effective at
conventional willingness-to-pay thresholds in Canada in all scenarios. In uncertainty analysis, the probability that
rt-CGM is cost-effective versus is-GCM reached 98% at a willingness-to-pay threshold of CAD 50,000 per
quality-adjusted life-year.

e These results support coverage of rt-CGM for eligible insulin-treated individuals with T2DM in Canada, offering
both improved health outcomes and more efficient use of healthcare resources.
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