
ORIGINAL RESEARCH

Cost-Effectiveness Analysis of Flash Glucose
Monitoring System for People with Type 2 Diabetes
Receiving Intensive Insulin Treatment

Ramzi Ajjan . S. Pinar Bilir . Richard Hellmund . Diana Souto

Received: May 5, 2022 /Accepted: October 6, 2022
� The Author(s) 2022

ABSTRACT

Aims: For people with type 2 diabetes (T2D) on
intensive insulin therapy, the use of flash con-
tinuous glucose monitoring (‘‘flash monitor-
ing’’) is associated with improved average
glucose control and/or reduced hypoglycemic
exposure. This study assessed the cost-effec-
tiveness of flash monitoring versus traditional
blood glucose monitoring (BGM) in people with
T2D using intensive insulin in the United
Kingdom (UK).
Methods: The IQVIA CORE Diabetes Model
(IQVIA CDM; v9.0) was used to analyze the
impact of flash monitoring versus BGM over a
40-year time horizon from the UK payer per-
spective. Model inputs included baseline char-
acteristics, intervention effects, resource
utilization, costs, and utilities, based on
recently published literature and national

databases. UK National Health Service reim-
bursed costs of flash monitoring and BGM were
used. An intervention-related health utility was
obtained from a time trade-off study. Alterna-
tive scenarios were explored to assess the impact
of key assumptions on base case results.
Results: In base-case analysis, flash monitoring
compared with BGM resulted in an incremental
cost of £5781 and an additional 0.47 quality-
adjusted life years (QALYs). This provides an
incremental cost-effectiveness ratio (ICER) of
£12,309/QALY. HbA1c and the intervention-
related health utility were the key drivers of
differentiation. All scenario analyses, including
different discount rates, time horizons, effects
on HbA1c and on the intervention-related
health utility, as well as glycemic emergencies,
generated ICERs of less than £20,000 per QALY.
Conclusions: The consistent results across base
case and a range of scenario analyses indicate
that long-term flash glucose monitoring use is
cost-effective compared with BGM in a UK
population of T2D on intensive insulin therapy
based on updated clinical effects and a cost-ef-
fectiveness threshold of £20,000–30,000 per
QALY.
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Key Summary Points

The high risk of many T2D complications
has led to a large and growing economic
burden for health systems.

Various RCT and RWE studies have
demonstrated that flash glucose
monitoring is associated with
improvements in glucose control in
people with T2D using intensive insulin.

While previous analyses demonstrated the
cost-effectiveness of flash glucose
monitoring in people with T2D using
intensive insulin, the aim of this analysis
was to further assess the cost-effectiveness
of this technology in view of more recent
clinical evidence.

In the base case analysis, flash glucose
monitoring resulted in an ICER of
£12,309/QALY and all scenario analyses
generated ICERs of less than £20,000 per
QALY.

These results indicate that using flash
glucose monitoring in people with T2D
on intensive insulin therapy is cost-
effective and should be considered in this
population.

INTRODUCTION

Diabetes is a common condition affecting 415
million people worldwide [1]. Approximately
90% of individuals with this condition have
type 2 diabetes mellitus (T2D), which has a
prevalence of 6% in the United Kingdom (UK)
[1]. Diabetes increases the risk of microvascular
and macrovascular complications, all of which
contribute to increased patient morbidity and
mortality [2]. The high risk of many T2D-asso-
ciated complications has led to a large and
growing economic burden for health systems. It
has been estimated that the treatment of dia-
betes accounts for about 10% of the National

Health Service’s (NHS’s) yearly budget, equating
to over £9 billion per year, [1] the majority of
which is spent on diabetes-related
complications.

Optimizing glycemic control lowers the risk
of complications and associated impact on
quality of life. According to National Institute
for Health and Care Excellence (NICE) diabetes
guidance (NG28), a glycated hemoglobin
(HbA1c) target of 6.5–8.0% (48–64 mmol/mol)
is recommended, depending on patient char-
acteristics, history of hypoglycemia, and pres-
ence of complications [3]. This flexibility in
HbA1c targets has been necessary to limit
hypoglycemia, particularly in high-risk indi-
viduals [4, 5]; for people with a history of severe
hypoglycemia, limited life expectancy, or
advanced cardiovascular complications, a
threshold of 8% (64 mmol/mol) may be appro-
priate [3].

To optimize glycemic control, frequent test-
ing of blood glucose levels via self-monitoring
of blood glucose or blood glucose monitoring
(BGM) systems has been used, and is recom-
mended by NICE for people with T2D requiring
insulin therapy [3]. However, BGM only pro-
vides sporadic data and can be inconvenient to
patients, leading to underutilization [6, 7].

Flash glucose monitoring consists of a glu-
cose sensor worn by the individual which con-
tinuously monitors interstitial glucose; data are
wirelessly transferred by scanning from the
sensor to a handheld reader (or smartphone).
The system is factory calibrated and does not
require calibration by the user. Each sensor lasts
for 14 days before a replacement is required.
Studies have demonstrated the efficacy and
effectiveness of flash monitoring in people with
T2D using intensive insulin. The REPLACE trial
(NCT02082184) is a 6-month multicenter ran-
domized controlled trial (RCT) of the flash glu-
cose monitoring system versus self-monitoring
of blood glucose in adults with T2D using
intensive insulin and HbA1c level of 7.5–12%
(58–108 mmol/mol). This trial found that flash
monitoring led to both significant and sus-
tained reductions in hypoglycemic exposure
with no safety concerns [8], a finding that was
reinforced through extended follow-up [9]. A
subsequent RCT in T2D using intensive insulin
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found that flash monitoring was associated with
an HbA1c improvement of - 0.53% (approxi-
mately 6 mmol/mol) compared with BGM with
no increase in hypoglycemia and has also
shown improved quality-of-life measures [10].
Additionally, real-world data from European
countries have documented that flash moni-
toring users experience an HbA1c reduction of
0.9% (approximately 10 mmol/mol) on average
over the course of 3–6 months [11], and, sepa-
rately, in hypoglycemia and diabetic ketoaci-
dosis [12].

While previous work demonstrated the cost-
effectiveness of flash monitoring in people with
T2D who are managed with intensive insulin
[13–15], those analyses were based on a single
RCT, which could be a limitation on the gen-
eralizability of the results. Therefore, our aim
was to further assess the cost-effectiveness of
flash glucose monitoring in view of recent
clinical evidence, including both interventional
and observational real-world studies, and
explore the use of the device in T2D individuals
from the UK health system perspective.

METHODS

This study is a cost analysis and it did not
involve any studies with human or animal
subjects performed by any of the authors, hence
there was no requirement to seek ethics com-
mittee approval.

IQVIA Core Diabetes Model

Cost-effectiveness analysis was performed using
version 9.0 of the IQVIA Core Diabetes Model
(IQVIA CDM). The model is designed to assess
the long-term economic consequences and the
lifetime health outcomes of interventions for
type 1 and type 2 diabetes. The CDM has been
extensively validated against results from clini-
cal and epidemiological studies [16, 17]. It is a
non-product-specific computer simulation
model with disease progression based on a series
of interdependent Markov submodels that sim-
ulate the complications of diabetes and non-
specific mortality. Each submodel uses time,
state, and diabetes type-dependent

probabilities. Additionally, the submodels allow
for patients to experience multiple events in the
same 1-year cycle. These run at the same time in
order to accurately capture comorbidities and
outcomes associated with the treatment of
interest. The simulations are performed at the
patient level in order to allow interactions
between the sub-models.

The model uses changes in physiological
parameters associated with each treatment (e.g.,
HbA1c, lipids, blood pressure, body mass index)
and translates them into changes in macrovas-
cular and microvascular complications. Rele-
vant risk equations were obtained from
landmark studies such as the United Kingdom
Prospective Diabetes Study (UKPDS) risk engine
[18–21] and the Framingham Heart Study
[22, 23]. Importantly, the model also includes a
hypoglycemia module which considers severity
(non-severe hypoglycemic event (NSHE), severe
hypoglycemic event requiring third-party non-
medical assistance (SHE1) and severe hypo-
glycemic event requiring third-party medical
assistance (SHE2)) as well as (daytime) diurnal
and nocturnal status. The cycle length is
4 months for SHE2 and daily for SHE1 and
NSHEs.

Model outcomes include life expectancy,
quality-adjusted life years (QALYs), costs,
cumulative incidence of events such as com-
plications and adverse events, as well as physi-
ological outcomes such as HbA1c and BMI.

Model Inputs

The present study considered a payer perspec-
tive (NHS and Personal Social Service [PSS]) [24]
with a lifetime horizon (assumed to be
40 years). In the base case, the time horizon was
set to lifetime in order to capture all relevant
long-term complications given the chronic
nature of T2D, and to assess their impact on life
expectancy, quality-adjusted life expectancy,
and costs. Forty years aligns with the duration
after which less than 0.5% of the cohort
remains in the model. Discounting was set to
3.5% for both costs and effects based on NICE
guideline recommendations [24]. All analyses
were run with 1000 patients for 1000 iterations.
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Baseline Characteristics
Baseline cohort characteristics used in the
model were derived from the full analysis set
population in the RCT by Yaron et al. [10]
(Table 1). Some characteristics were unavailable
in the study and therefore obtained from the
REPLACE trial or, where UK-specific informa-
tion was needed and details not available else-
where, the UKPDS [8, 25]. At model entry,
patients had a mean age of 67 years with mean
duration of diabetes of 22 years. Mean HbA1c at
baseline was 8.5%, reflecting the focus of the
Yaron et al. trial on people with T2D whose
HbA1c remains above 7.5% despite using
intensive insulin therapy with regular BGM.

Intervention Effects
Intervention effects used in the analyses are
presented in Table 2. The base case explored an
incremental HbA1c benefit of 0.53% for flash
glucose monitoring, based on Yaron et al.’s
study [10]. The model also assumed that there
are no other significant changes in physiologi-
cal parameters in year 1, as these were not
reported in the study. Changes in physiological
parameters beyond year 1 were calculated based
on progression data from the UK Prospective
Diabetes Study (UKPDS) and Framingham
studies [23, 25, 26].

The most common adverse event considered
in the model was hypoglycemia, with event
rates based on the literature. Severe and non-
severe hypoglycemic events were evaluated
separately. Since Yaron found no difference in
hypoglycemic events, the incidence of severe
hypoglycemic episodes was 105 (95% CI 0, 369)
events per 100 patient-years (PY) for both arms
[10, 27]. Non-severe events were assumed to
reflect the mild/moderate hypoglycemic epi-
sodes at an incidence of 2331 events per 100 PY
for both arms [27].

Intervention-Related Resource Utilization
Data regarding intervention-related resource
utilization were obtained from a previously
published study [13]. For the group using flash
glucose monitoring, the study assumed use of
0.3 test strips and 0.69 lancets per day, and 85.2
units of insulin per day. In addition, this group

Table 1 Cohort characteristics

Value
(mean
[SD])a

Source

Demographics

Start age (years) 66.78 [7.55] Yaron et al.

[10]

Duration of diabetes (years) 21.83 Yaron et al.

[10]

Male (%) 64.33% Yaron et al.

[10]

Baseline risk factors

HbA1c (%) 8.52 Yaron et al.

[10]

Systolic blood pressure

(mmHg)

137 [16.0] REPLACE

trial [8]

Total cholesterol (mg/dl) 186 [45.0] REPLACE

trial [8]

HDL (mg/dl) 49 [14.0] REPLACE

trial [8]

LDL (mg/dl) 99 [38.0] REPLACE

trial [8]

Triglycerides (mg/dl) 208 [199.0] REPLACE

trial [8]

Body mass index (BMI) 29.96 Yaron et al.

[10]

Estimated glomerular

filtration rate (eGFR)

77.5 [15.0] Hayes et al.

[25]

Hemoglobin (gr/dl) 14.5 [1.3] Hayes et al.

[25]

White blood cells (WBC) 6.8 [1.8] Hayes et al.

[25]

Heart rate (bpm) 72 [12.0] Hayes et al.

[25]

Proportion smoker (%) 0.14 Hayes et al.

[25]

Cigarettes/day 3 Hayes et al.

[25]
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would use 26 sensors per year and receive an
additional physician visit in the first year. Peo-
ple using BGM were assumed to use three test
strips per day, 1.26 lancets per day and 87.8
units of insulin per day. Both groups also
received 1500 mg of metformin daily.

Costs
Table 3 shows the key cost inputs used in the
present study, including intervention-related
unit costs, total intervention costs, and direct
costs for key acute events. All costs were repor-
ted in 2018 currency. Costs related to medica-
tions and procedures were derived from
national databases. A complete cost list is
available in the Supplementary Materials; costs
related to complications were derived from
published literature [28]. In the model, the NHS
reimbursed price (£35.00) of the flash glucose
monitoring sensor was used as the acquisition

Table 1 continued

Value
(mean
[SD])a

Source

Alcohol consumption (oz./

week)

0.87 Hayes et al.

[25]

Racial characteristics (%)

Prop. White 0.964 REPLACE

trial [8]

Prop. Black 0.013 REPLACE

trial [8]

Prop. Hispanic 0.000 REPLACE

trial [8]

Prop. Native American 0.000 REPLACE

trial [8]

Prop. Asian/Pacific Islander 0.023 REPLACE

trial [8]

Utilities

Baseline 0.758 Clarke et al.

[30]

SHE2 (daytime) - 0.055 Evans et al.

[37]

SHE2 (nocturnal) - 0.057 Evans et al.

[37]

SHE1 - 0.0183 Marrett

et al. [36]

NSHE Not an input; based on

Lauridsen et al. [38]

calculation

SHE1 represents severe hypoglycemic events requiring
third-party non-medical assistance and SHE2 represents
severe hypoglycemic events requiring third-party medical
assistance.
HbA1c glycated hemoglobin, HDL high-density lipid,
LDL low-density lipid, NSHE non-severe hypoglycemic
event, SHE severe hypoglycemic event, SD standard
deviation
aUnless otherwise specified

Table 2 Treatment effects

Flash
glucose
monitoring

BGM Source

Physiological parameters

Change from

baseline HbA1c

(mean)

- 0.85% - 0.32% Yaron

et al.

[10]

Hypoglycemic events

NSHEs (/100 PY) 2331 2331 Edridge

et al.

[27]

SHE2 events (/100

PY)

105 105 Edridge

et al.

[27]

Other

Utility increment

related to flash

monitoring

0.03 0 Matza

et al.

[29]

HbA1c glycated hemoglobin, PY patient-years, NSHE
non-severe hypoglycemic event, SHE severe hypoglycemic
event
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cost. The reader was assumed to incur no cost.
The model included costs to the health care
system only and does not capture costs to
individuals. In addition, usage of flash moni-
toring and BGM were assumed to continue in
perpetuity.

Utilities
Health benefits were expressed in terms of life
years and QALYs gained. Key utility values are
reported in Table 2. An intervention-related
health utility benefit of 0.03 was applied to the
flash monitoring arm based on the result of a
published time-trade off (TTO) utility study
[29]. Scenario analysis was done to evaluate the
impact of varying health utility benefit on

results. Other health state utilities and utility
decrements were derived from the literature
[30–38]. For NSHEs, the model employed a
diminishing disutilities approach by leveraging
the Lauridsen study [38]. This method reflects
an updated understanding that disutility per
event decreases as patients experience more
events. Note, however, that disutilities for
hypoglycemic events have limited impact on
base case analysis, as this analysis leveraged
observed differences in HbA1c, but no differ-
ence in hypoglycemia annual rates.

Scenario Analyses

The base case analysis was conducted to evalu-
ate the cost-effectiveness of flash glucose mon-
itoring versus BGM in people with T2D using
intensive insulin in the UK using the default
settings from Table 1. Additional scenario
analyses were conducted to investigate the
variability in results by changing the base case
settings (Table 4). These include scenarios
where an alternative discount rate of 0% and
6% was used and the time horizon was reduced
to 5 years and 10 years instead of lifetime (base
case), and lengthened (60 years) as well.

Furthermore, impact of utility benefit was
tested according to 95% confidence interval (CI)
values, HbA1c effect was varied by 20%, and
alternate clinical effects from the literature were
explored. The first alternate clinical effect was
obtained from a meta-analysis conducted by
Kröger et al., which found that flash monitoring
decreased HbA1c levels by 0.90% (approxi-
mately 10 mmol/mol) in people with T2D with
an average baseline HbA1c of 8.8%
(73 mmol/mol) [11]. The scenario analysis used
cohort data from Kröger where available [11],
with REPLACE trial cohort for any missing
cohort values [8]. Another clinical data scenario
explored the impact to results if treatment
effects solely reflect the RELIEF study [12],
which found significant reductions in hypo-
glycemia and diabetic ketoacidosis (DKA)
among people with T2D using intensive insulin
after initiation of flash monitoring. The first
intervention effect for this scenario was a 10.9%
reduction in SHE2s; this reduction was applied

Table 3 Key cost inputs

Inputs Unit
costs

Source

FreeStyle Libre�

sensor

£35.00 Abbott Diabetes Care

(NHS reimbursed

price)

Test strip (per unit) £0.20 UK drug tariff 2018

Lancet (per unit) £0.03 UK drug tariff 2018

Insulin (per 100 unit

injection)

£4.58 MIMS 2018

Physician visit £52.00 Personal Social Services

Research Unit

(PSSRU) 2017

Intervention costs

(metformin tablet)

£0.02 MIMS 2018

Annual flash glucose

monitoring cost

(year 1)

£2,432.58 Calculated

Annual flash glucose

monitoring cost

(year 2 ?)

£2,380.58 Calculated

Annual BGM cost

(year 1 ?)

£1,715.81 Calculated

NHS National Health Services, MIMS Monthly Index of
Medical Specialities, BGM blood glucose monitoring
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to the base case rate of SHE2s rather than the
annual percentage of events found in the
RELIEF study, as the base rate from RELIEF study
reflects hospitalizations only and not all third-
party medical intervention. Additionally, a
52.1% reduction in DKA (annual probability of
events of 0.82 vs. 1.7%) was implemented along
with the hypoglycemia reduction [12]. Finally,
although this study focuses primarily on clinical
evidence for flash glucose monitoring beyond
its original pivotal trials, a final scenario
includes the reduction in NSHEs from the
original REPLACE clinical trial for the sake of
comprehensive comparison [8].

RESULTS

Base Case

In base case (Yaron et al. [10]) using an HbA1c
effect of - 0.53% associated with flash glucose
monitoring compared with BGM, the total
direct medical costs for flash monitoring and
BGM use were £72,867 and £67,086, respec-
tively, resulting in an incremental cost of £5781
attributable to flash monitoring. Cost differ-
ences reflect intervention costs offset by
reduced complications, especially microvascu-

Table 4 Model scenarios

Scenario Description

1 Discount rate 0% Investigate impact of 0% discount rather than base case country-specific defaults

2 Discount rate 6% Investigate impact of 6% discount rather than base case country-specific defaults

3 Time horizon (5 years) Explore a shorter time horizon of 5 years

4 Time horizon (10 years) Explore a shorter time horizon of 10 years

5 Time horizon (60 years) Explore a longer time horizon of 60 years

6 Flash glucose monitoring

utility (0.023)

Vary treatment–related utility benefit in flash monitoring arm using the lower bound

of the 95% confidence interval (0.023)

7 Flash glucose monitoring

utility (0.038)

Vary treatment–related utility benefit in flash monitoring arm using the upper bound

of the 95% confidence interval (0.038)

8 HbA1c effect Yaron lower

bound

Vary the HbA1c effect by 20—0.42%

9 HbA1c effect Yaron upper

bound

Vary the HbA1c effect by 20—0.64%

10 HbA1c effect Kröger [11] HbA1c effect of 0.90%

11 SHE2 and DKA effect,

RELIEF [12]

10.9% reduction in SHE2s (BGM 105 /100 patient-years; flash glucose monitoring

93.56/100 patient-years); DKA 1.7% risk per year for BGM vs. 0.82% risk per year

for flash glucose monitoring. Kröger population due to similarity in gender

breakdown with the RELIEF study (note: no HbA1c effect)

12 Original REPLACE clinical

trial effect [8]

1685 NSHEs (flash glucose monitoring) vs. 2331 (BGM)

HbA1c glycated hemoglobin
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lar complications such as microalbuminuria,
end-stage renal disease, and proliferative dia-
betic retinopathy. QALYs for flash monitoring
over a lifetime horizon were estimated to be
4.73 vs. 4.26 when BGM was used, resulting in
0.47 additional QALYs for the flash monitoring
group. The incremental cost-effectiveness ratio
(ICER) was £12,309 per QALY gained for flash
monitoring compared to BGM (Fig. 1a; Supple-
mentary Material Table S1).

Scenario Analyses

The scenario based on Kröger et al. [11] in
which clinical effectiveness showed a - 0.90%
change in HbA1c (scenario 9) led to the lowest
ICER, at £5821/QALY gained. The total direct
medical costs for flash monitoring and BGM use
were £81,255 and £77,630 respectively, result-
ing in an incremental cost of £3624, while
incremental QALYs were 0.62, based on 5.07
and 4.45 for flash monitoring and BGM in this
scenario. Conversely, the highest ICER, at
£18,983, was associated with the shortest time
horizon. This is related to shorter time over
which the HbA1c benefit can reduce down-
stream complications, which would otherwise
lead to greater cost offsets for flash glucose
monitoring. Exploring alternate effectiveness in
terms of HbA1c and utility benefit had a limited
impact on ICER results, with all ICERs under
£20,000/QALY (Fig. 1a). Additionally, consider-
ing only those scenarios with impact on inter-
vention effects based on variation around the
base-case analysis, alternate real-world data
sources, and the original REPLACE clinical trial
(Fig. 1b), all ICERs remain under £15,000.

DISCUSSION

This study demonstrated that in people with
T2D using intensive insulin therapy, use of a
flash glucose monitoring was cost-effective
compared to BGM when extrapolating effects
from the range of clinical findings available at
time of analysis. Although the overall cost
associated with BGM is low, flash monitoring
improves effect outcomes (QALYs) for people
with T2D who are using intensive insulin,

resulting in a favorable cost-effectiveness ratio
in base-case analysis as well as alternate sce-
narios. Although alternate treatment effects
impacted the magnitude of results, the model
was most sensitive to the time over which
intervention effects could impact occurrence of
costly downstream diabetes-related complica-
tions. Despite variation, however, ICER values
remained below accepted cost-effectiveness
thresholds (typically about £30,000/QALY for
the UK) across all scenarios explored. It should
be noted that flash glucose monitoring has
additional benefits by improving patient-related
outcomes but these measures are not usually
incorporated into health economic analyses.

This study translated clinical findings from
available studies across different populations
and in real-world use to understand the breadth
of potential economic value compared to stan-
dard of care. The results of this study are in
accordance with prior cost-effectiveness studies
using original REPLACE trial data in a T2D
population with intensive insulin use in a
Swedish setting [13] as well as in several other
European countries (Germany, Spain, Italy,
France, Portugal, and the Netherlands) [14]. The
primary intervention effect explored in those
studies was a reduction in hypoglycemia along
with health utility benefit, with the overall
finding that flash monitoring had a modest
impact on diabetes-related costs and favorable
ICERs in the base case and all scenarios [13].
This study now leverages additional evidence
that in populations where an HbA1c benefit
occurs, flash glucose monitoring is cost-effec-
tive across a range of potential clinical effects in
intensive insulin-treated people with T2D.

This work has a number of strengths. This is
the first assessment to utilize data from different
studies, including RCTs and real-world evi-
dence, in a wide-ranging analysis of various
scenarios. In particular, published efficacy or
effectiveness results from each study are used
individually in separate modeled scenarios,
rather than making assumptions about poten-
tial combined benefits (e.g., HbA1c improve-
ment concurrent with hypoglycemia
reductions, when results are from separate
research efforts). With consistent findings
regardless of the included clinical studies, the
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Fig. 1 Scenario analyses. a All scenario results. Note that
the REPLACE hypoglycemia impact was applied to
NSHEs, while the RELIEF impact was applied to SHE2s.

Note, the RELIEF scenario also included a DKA benefit.
b Scenarios with alternate intervention effects
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conclusions are clear. Finally, the inclusion of
different time horizons helps in translating the
impact of study findings at various points of
interest for the T2D intensive insulin-treated
population.

As with any modeling study, there are some
limitations. First, this analysis is unable to take
into account potential cost savings associated
with remote monitoring, which are facilitated
by flash glucose monitoring. Remote access to
comprehensive glucose data can reduce clinic
attendance and make consultation more effi-
cient, allowing introduction of treatment
changes safely and effectively, which is not
possible with BGM monitoring. This is particu-
larly relevant with the recent COVID-19 pan-
demic, which led to the introduction of remote
reviews for the majority of people with diabetes
in the UK.

Second, the base-case analysis includes a
value identified via a time tradeoff (TTO) study
that assumed BGM users test their blood three
times per day. NICE guidelines acknowledge
BGM as appropriate for people receiving inten-
sive insulin, and while no frequency is noted,
other guidelines have suggested testing as often
as 4–8 or 6–10 times per day [39]. Scenario
analysis with the 95% CIs was performed to
determine the impact of this type of utility
benefit on final results, showing favorable
results across the range.

Third, the work does not address patient-re-
ported outcome measures (PROMs). While the
current study considers the improved experi-
ence due to avoiding finger-sticks with BGM,
other factors such as reduced anxiety related to
hypoglycemic events were not included and
could further impact results. Unfortunately,
PROMs may not be considered in guidelines or
when funding decisions are made on new glu-
cose monitoring. It is possible that the
improved PROMs translate clinically into better
patient engagement, which is key in chronic
conditions, and future work in this area is
needed.

In addition, the mean age of the cohort for
this analysis (67 years) and the mean duration
of diabetes (22 years) was relatively old with a
long duration of diabetes. However, the previ-
ously published CDM for the T2 population

using intensive insulin, based on the REPLACE
study, had a younger population (59 years) with
a shorter diabetes duration (17 years). Combin-
ing the data, we believe the findings support the
cost-effectiveness of flash monitoring in the
entire population of people with T2D on
intensive insulin therapy.

Finally, this analysis assumed that patients
stayed on their intervention for the duration of
the model, and that insulin dosing remained
constant. It is a standard practice in modeling
studies to assume that patients continue on an
intervention consistently over the model time
horizon; in this case, the implication is that any
changes in insulin dose would impact both
arms, thereby having little expected impact on
projected health and economic consequences.
Additionally, in this study, hypoglycemic event
rates associated with flash glucose monitoring
were assumed to be the same as for BGM due to
lack of reported effect on hypoglycemia in the
recent publications showing HbA1c improve-
ment. It can be argued, however, that we were
too cautious in our analysis, as flash monitoring
has also previously been shown to offset hypo-
glycemic events in those with similar reduction
in HbA1c compared with BGM [8]. Therefore,
the current analysis may under-represent the
full benefit of flash monitoring.

CONCLUSIONS

Taken together, these consistent data indicate
that using flash glucose monitoring in people
with T2D on intensive insulin therapy is cost-
effective and should be considered in this pop-
ulation. The analysis likely underestimates the
real economic impact of such a glucose moni-
toring strategy given some of the acknowledged
limitations. In particular, remote glucose mon-
itoring has the potential to result in significant
cost savings, while reduced anxiety and
improved PROMs may influence patient
engagement thus improving long-term out-
comes. Therefore, consideration should be
given to expanding the funding of flash moni-
toring to people with T2D requiring intensive
insulin therapy in the UK.
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