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ABSTRACT

Introduction: The objective of this analysis was
to estimate the costs associated with using flash
glucose monitoring with optional alarms as a
replacement for either traditional continuous
glucose monitoring (CGM) or routine self-
monitoring of blood glucose (SMBG) in adults
with diabetes and impaired awareness of hypo-
glycaemia (IAH) who use intensified insulin
therapy, from a Swedish payer perspective,
applying assumptions to simulate hypothetical
scenarios.
Methods: A simple two-state cohort Markov
model was used to calculate the cost per patient
treated over a 3-year period, capturing the risk
of severe hypoglycaemic events requiring med-
ical assistance and non-adherence using quar-
terly Markov cycles. The costs considered were
those for glucose monitoring and resource use

to treat severe hypoglycaemic events. Cost
inputs were sourced from Swedish price lists,
manufacturer data and resource use reported in
the control arm of the HypoDE study. Targeted
literature searches were run in PubMed to
source the clinical inputs. Uncertainty in the
model was considered through one-way sensi-
tivity analysis and scenario analysis.
Results: Over 3 years, flash monitoring with
optional alarms resulted in potential cost-sav-
ings of Swedish krona (SEK) 7708 and SEK
69,908 per patient when compared to routine
SMBG or CGM respectively. Sensitivity and
scenario analyses were largely supportive of this
conclusion with respect to SMBG, and large
cost-savings were consistent across all sensitiv-
ity and scenario analyses with respect to CGM.
Conclusion: Utilizing flash monitoring with
optional alarms is potentially a cost-saving
treatment strategy compared to routine SMBG
or traditional CGM in adults with diabetes
using intensive insulin and IAH from a Swedish
payer perspective. Future studies in the IAH
population will help to assess more precisely the
relative cost impact of flash glucose monitoring
with optional alarms compared with SMBG and
traditional CGM.
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Key Summary Points

Why carry out this study?

The aim of this study was to assess the
costs of glucose monitoring in Swedish
adults with diabetes and impaired
awareness of hypoglycaemia (IAH) who
use intensive insulin therapy, based on
flash monitoring with optional alarms as a
replacement for either traditional
continuous glucose monitoring (CGM) or
routine self-monitoring of blood glucose
(SMBG).

Assumptions were applied to simulate
a hypothetical scenario.

What was learned from the study?

Over 3 years, flash monitoring with
optional alarms resulted in potential cost-
savings of Swedish krona (SEK) 7708 and
of SEK 69,908 per patient when compared
with routine SMBG or traditional CGM,
respectively.

From a Swedish payer perspective,
utilizing flash monitoring with optional
alarms is potentially a cost-saving
treatment strategy compared with routine
SMBG or traditional CGM in adults with
diabetes and IAH on intensive insulin
regimes.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14762142.

INTRODUCTION

Impaired awareness of hypoglycaemia (IAH)
refers to the absence or diminished ability to

perceive the onset of hypoglycaemia amongst
diabetes patients [1]. IAH caused by recurrent,
untreated and non-severe hypoglycaemic
events results in patients being less aware and
less able to respond to onset hypoglycaemia,
putting them at higher risk of suffering severe
hypoglycaemic events [1]. Prevalence estimates
of IAH range between 20 and 32% in adults with
insulin-treated type 1 diabetes mellitus (T1DM)
[1–3] and 10% in adults with insulin-treated
type 2 diabetes mellitus (T2DM) [4] and
increases with age and duration of diabetes [3].

People with IAH are disproportionally high
healthcare users due to a sixfold increase in the
risk of severe hypoglycaemia [5]. In addition to
the high cost burden, hypoglycaemia is associ-
ated with worse quality of life, increased anxiety
and reduced productivity [6–8]. Maintaining
glucose levels within a recommended range
reduces the risk of developing hypoglycaemia
associated with an intensified insulin regimen.
The Tandvårds-Läkemedelförmånsverket (TLV),
a national health authority in Sweden, recom-
mends that adults with insulin-treated diabetes
test at least four and up to ten times per day [9];
however, it also recognises that adherence is
poor as finger-prick testing can be both time
consuming, painful and inconvenient.

Traditional continuous glucose monitoring
(CGM) is currently funded under the Swedish
national health service, and adults with IAH are
prioritised for reimbursement [10]. CGM auto-
matically tracks glucose in interstitial fluid and
is typically used in combination with occasional
self-monitoring of blood glucose (SMBG). A
useful feature of CGM devices is the inclusion of
alarms to notify patients when their glucose is
outside of a pre-defined range. These alarms
facilitate improved glycaemic control by allow-
ing patients or their caregivers to monitor and
respond to changes. Two recent randomised
controlled trials (RCTs) [11, 12] compared CGM
to routine SMBG in patients with IAH; both
trials reported significant differences in the
number of patients experiencing severe hypo-
glycaemic events, with the results in favour of
CGM. While CGM has been demonstrated to be
effective in improving glycaemic control
[13–15], patient adherence is variable. Of 1662
participants reporting CGM use at time of

2180 Diabetes Ther (2021) 12:2179–2193

https://doi.org/10.6084/m9.figshare.14762142
https://doi.org/10.6084/m9.figshare.14762142


enrolment into the T1DM Exchange Registry,
675 (41%) reported discontinuing CGM use at
the 1-year data collection. Alarm fatigue has
been reported is one of the main contributors to
non-adherence [16, 17].

The FreeStyle LibreTM 2 system (Abbott Dia-
betes Care, Witney, UK) is the same as the
original flash glucose monitoring system, the
FreeStyle LibreTM system, with the exception
that it features optional real-time glucose
alarms. Both systems continuously measure
glucose levels in patients’ interstitial fluid and
wirelessly transfer data by scanning from a
sensor to a handheld reader (or smartphone). In
addition, the FreeStyle LibreTM 2 system is
continuously transferring the data from the
sensor to the reading device, which allows
alarms to be issued automatically by the min-
ute. The systems are factory calibrated and do
not require calibration using SMBG.

The clinical benefits of flash glucose moni-
toring in comparison to routine SMBG have
been demonstrated in two RCTs in people with
T1DM [18] and T2DM [19], using an intensified
insulin regimen. In real-world studies, flash
monitoring has shown reductions from baseline
in haemoglobin A1c (HbA1c) [20] and hypo-
glycaemia [21]. The economic case for flash
glucose monitoring has also been demonstrated
in published economic analyses [22–25]. A key
differentiator of the newer model of flash glu-
cose monitoring is that the optional alarms
empower patients by providing a choice about
how they want to use the alarms. The efficacy of
flash monitoring with optional alarms for peo-
ple with diabetes and IAH who are using an
intensified insulin regimen is expected to be
similar to that of CGM. This assumption is
appropriate because both technologies are sim-
ilar, to the extent that in some countries, such
as Germany, flash monitoring with optional
alarms is listed by payers as a CGM device. In
addition, the US Food and Drug Administration
(FDA) defines flash monitoring with optional
alarms in the same category as CGM [26].
Although there are differences between the
alarm features for flash monitoring with
optional alarms and CGM, there is no reliable
evidence to demonstrate improved clinical
outcomes based on alarms, which is also

consistent with the assumption of a similar
efficacy of these systems.

The objective of this analysis was to estimate
the potential costs associated with using flash
glucose monitoring with optional alarms com-
pared with either traditional CGM or routine
SMBG. In the absence of direct evidence for
flash monitoring with optional alarms, a set of
clinical and resource-based assumptions are
applied. The analysis focused on adults with
diabetes and IAH who use an intensified insulin
regimen, from a Swedish payer perspective.

This study involves a cost analysis and 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.

METHODS

Base Case Scenario

The analysis calculates the cost per patient
treated over a 3-year period, applying a set of
clinical and resource use assumptions to simu-
late a hypothetical base case scenario. Flash
monitoring with optional alarms was compared
to two alternatives: routine SMBG or traditional
CGM, based on the DexCom G6 CGM system
(DexCom Inc., San Diego, CA, USA). Costs were
estimated from a Swedish national health ser-
vice payer perspective and are reported in 2018
Swedish krona (SEK). The costs considered in
the model include glucose monitoring costs and
resource use to treat severe hypoglycaemic
events.

Model Overview

A simple two-state cohort Markov model was
built in Microsoft Excel� in Office 365� (Mi-
crosoft Corp., Redmond, WA, USA). It was
constructed to account for risk of severe hypo-
glycaemic events requiring medical assistance
and non-adherence over a 3-year time horizon
using quarterly Markov cycles (Fig. 1).

In the flash monitoring with optional alarms
and CGM arms, patients enter the first health
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state where they use flash monitoring with
optional alarms or CGM respectively, with
occasional SMBG. Patients may discontinue
flash monitoring with optional alarms or CGM
due to non-compliance and move to a state
where they are on routine SMBG. In both states,
patients may experience severe hypoglycaemic
events for which they accrue the medical costs
associated with the event. In the routine SMBG
arm, the model consists of only one state in
which the patient may experience severe
hypoglycaemic events.

Model Inputs

The cost inputs, reported in Table 1, were
sourced from Swedish price lists, manufacturer
data and resource use reported in the control
arm of the HypoDE study [12], an RCT that
compared CGM to routine SMBG in a popula-
tion predominantly of people with IAH. The
unit cost for a physician visit was sourced from
a prior Swedish cost-effectiveness study [24].
The cost of a severe hypoglycaemic event was
calculated using inflated unit costs reported in
Jonsson et al. [27] and the resource use reported
in Heller et al. [28]. For the purposes of this
study, a severe hypoglycaemic event is one that
requires third party medical assistance (SHE2),

including ambulance call outs, emergency room
visits and/or hospital admissions. (Further
details of the approach to calculating severe
hypoglycaemic costs are provided in the Elec-
tronic Supplementary Material [ESM]).

The HypoDE study cohort, consisting of 149
patients with T1DM, was used as the reference
for clinical outcomes. The rationale for using
this study as the reference was that at entry 94%
of the cohort had a hypoglycaemia unawareness
score of C 4 (Clarke questionnaire) and 62%
had reported at least one severe hypoglycaemia
event within the past 12 months. The mean age
of the study cohort was 46.6 years, mean dura-
tion of diabetes was 21.3 years and 60% were
male. Mean HbA1c at entry was 7.5%, and C

90% were using insulin analogues for basal and
prandial insulin requirements. The model
cohort was not stratified by T1DM or T2DM
status because evidence suggests the level of
unmet need for people using MDI therapy who
have IAH is likely to be significant regardless of
whether they have T1DM or T2DM, including
their need for effective glucose monitoring
[4, 29].

Targeted literature searches were run in
PubMed to source the clinical inputs referenced
in Table 2. The baseline risk for severe hypo-
glycaemic events was also sourced from Heller
et al. [28]. This rate was adjusted to account for

Fig. 1 Model schematic. CGM Continuous glucose
monitoring, FMwA Flash Glucose Monitoring with
Optional Alarms, IAH impaired awareness of

hypoglycaemia, SMBG self-monitoring of blood glucose,
T1DM type 1 diabetes, T2DM type 2 diabetes
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a threefold higher rate of severe hypoglycaemia
reported in real-world settings compared to
clinical trials [30]. A further adjustment was
applied to account for higher rates of severe
hypoglycaemia amongst intensified insulin
regimen users with IAH compared with those
without IAH [5].

Efficacy data for both flash glucose moni-
toring with alarms and CGM was sourced from
Heinemann et al. [12], using the rate ratio of all
SHE2s. Treatment discontinuation was mod-
elled using the proportion of patients (23.4%)
who discontinued using CGM in a real-world
study after 1 year [31]. No further discontinua-
tion is assumed beyond year 1. In the base case

Table 2 Summary of clinical parameters used in the model

Parameter FMwA CGM Routine SMBG Source

Baseline risk of SHE2 (events per 100 person years) from RCTs 11.97 Derived [28, 30]

Adjustment for rea- world rate ratio 3 [30]

Adjustment for IAH population rate ratio 5.89 [5]

IAH rate ratio (calculated) 17.67 [5, 30]

Treatment effect rate ratio 0.36 0.36 1 [12]

Calculated SHE2 rate (events per 100 person years) 76.14 76.14 211.51

Treatment discontinuation 24.6.% 24.6% 0% [31]

IAH Impaired awareness of hypoglycaemia, RCT randomised controlled trial, SHE2 severe hypoglycaemic event requiring
third-party assistance

Table 3 Ranges applied for one-way sensitivity analysis for flash monitoring with optional alarms versus routine SMBG

Model parameter Low value Base value High value Rationale

Intervention rate ratio: FMwA 0.15 0.36 0.88 Confidence interval

IAH rate ratio 8.84 17.67 26.50 Varied by 50%

Severe hypoglycaemic event rate 7.98 11.97 15.96 Varied by 25%

RCT to RWE ratio 2.25 3.00 3.75 Varied by 25%

Severe hypoglycaemic event cost (SEK) 6434.80 8579.73 10,724.66 Varied by 25%

Test strip unit cost (SEK) 1.16 1.55 1.94 Varied by 25%

Physician set-up visit (SEK) 0 1 2 Varied to extreme values

Adherencea 11.7% 23.4% 35.1% Varied by 50%

Proportion using reader: FMwA 0% 100% 100% Varied to extreme values

Lancets per day: FMwA 0 0.5 3 Varied to extreme values

Lancets unit cost (SEK) 0.23 0.30 0.38 Varied by 25%

Physician visit unit cost (SEK) 1069.94 1426.59 1724.66 Varied by 25%

NA Aot applicable, RWE real-world evidence
a Adherence calculated as discontinuation rate at the end of year 1
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the discontinuation rate is assumed to be the
same for CGM and flash monitoring with
alarms because no flash monitoring with alarms
specific data are available. (Further details of the
selection rationale and adjustments applied to
all clinical inputs are provided in the ESM).

One-Way Sensitivity Analysis

One-way sensitivity analysis was conducted by
varying all inputs individually within lower and
upper bounds and ranking the results in order
of impact. High and low values were selected
using a 95% confidence interval where this was
provided in the literature, or by varying the
input by 50% or to extreme values where there
was high uncertainty and to 25% where there
was moderate uncertainty. The inputs for the
analysis comparing flash glucose monitoring

with alarms to routine SMBG and CGM are
reported in Tables 3 and 4, respectively.

Scenario Analyses

The rate of severe hypoglycaemic events in IAH
populations is uncertain as few studies have
been conducted in IAH populations. Further-
more, clinical trials tend to underestimate the
risk of severe hypoglycaemic events due to their
strict inclusion criteria that might dispropor-
tionately exclude those at greatest risk. The rate
of severe hypoglycaemic events applied in our
model was calculated using data from an RCT
[28] in a T1DM diabetes population and apply-
ing an adjustment for a real-world setting and
an IAH population. To account for uncertainty
between these adjustments, the IAH rate ratio,
the combined adjustment for real-world setting

Table 4 Ranges applied for one-way sensitivity analysis for flash monitoring with optional alarms versus CGM

Model parameter Low value Base value High value Rationale

Sensor unit cost: CGM (SEK) 625.00 833.33 1041.66 Varied by 25%

Intervention rate ratio: FMwA 0.15 0.36 0.88 Confidence interval

Intervention rate ratio: CGM 0.15 0.36 0.88 Confidence interval

Adherencea: CGM 11.7% 23.4% 35.1% Varied by 50%

Transmitter unit cost: CGM (SEK) 1312.50 1750.00 2187.50 Varied by 25%

Proportion using reader: CGM 0% 100% 100% Varied to extreme values

Reader replacement frequency: CGM 1 year 2 years 3 years ? Varied by 50%

Reader unit cost: CGM (SEK) 3375.00 4500.00 5625.00 Varied by 25%

Transmitter lifetime: CGM (days) 80 90 100 Varied by 25%

Adherence: FMwA 11.7% 23.4% 35.1% Varied to extreme values

Proportion using reader: FMwA 0% 100% 100% Varied to extreme values

Reader replacement frequency: FMwA 1 year 2 years 3 years ? Varied by 50%

Lancets per day: FMwA 0 0.5 3 Varied to extreme values

Lancets per day: CGM 0 0.5 3 Varied to extreme values

Physician visit unit cost (SEK) 1069.94 1426.59 1783.24 Varied by 25%

a Adherence calculated as discontinuation rate at the end of year 1
CGM continuous glucose monitoring, FMwA Flash Glucose Monitoring with Optional Alarms, SEK Swedish krona
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and IAH population, was varied while keeping
all other model inputs constant.

A second scenario analysis considers the
impact if adherence to flash glucose monitoring
with optional alarms is higher than adherence
to CGM. In the base case a conservative
assumption was applied, assuming that adher-
ence was equal; however, flash monitoring with
optional alarms is potentially more engaging for
users than CGM as the notification feature is
more flexible.

RESULTS

Base Case

The base case results over a 3-year time horizon
are shown in Fig. 2. Over 3 years, a patient using
flash glucose monitoring with optional alarms
is expected to realise cost-savings of SEK 7708
when compared to a patient using routine
SMBG and SEK 69,908 when compared to a
patient using CGM.

In comparison to CGM, the savings accrued
by using flash monitoring with optional alarms
are largely due to differences in the sensor cost,
the fact that there is no need for a transmitter
and a lower reader cost (Fig. 2; Table 5). In
contrast, the cost-savings when compared to
routine SMBG are due to severe hypoglycaemic
events avoided because the aggregate cost of
treating severe hypoglycaemic events is around
50% lower.

Sensitivity Analysis

The results of the one-way sensitivity analysis
comparing flash glucose monitoring with
optional alarms with routine SMBG are illus-
trated in a tornado plot in Fig. 3, which ranks
the parameters in order of effect. The model is
most sensitive to the severe hypoglycaemic
event parameters. Changing the intervention
incidence rate ratio, the rate ratio to account for
IAH or the base line severe hypoglycaemic event
rate to their respective upper and lower bounds
can cause the model results to shift over the

Fig. 2 Base case results. Cost per patient treated over 3 years. SEK Swedish krona

Table 5 Disaggregated 3-year costs for flash monitoring
with optional alarms versus CGM and versus SMBG

Cost component (SEK) FMwA CGM SMBG

Reader 1051 7893 0

Transmitter 0 17,118 0

Sensor 27,417 73,364 0

Physician set-up 1427 1427 0

Blood glucose testing 814 814 12,974

Severe hypoglycaemic event 26,447 26,447 54,441

Blood glucose testing after

discontinuation of FMwA

or CGM

2550 2550 0

Total 59,706 129,614 67,415

Cost saving (FMwA vs.

comparator)

Ref 69,908 7708
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cost-saving threshold or become even more cost
saving than the base case.

The results of the one-way sensitivity analy-
sis projecting the cost saving of flash glucose
monitoring with optional alarms compared to

CGM after 3 years are illustrated in Fig. 4. The
analysis is seen to be most sensitive to the unit
cost of the CGM sensor and the intervention
rate ratio for flash glucose monitoring with
optional alarms respectively. However, in all

Fig. 3 One-way sensitivity analysis result for the cost saving of flash glucose monitoring with optional alarms vs. SMBG
over 3-year time horizon. RCT randomised controlled trial, RWE real-world evidence

Fig. 4 One-way sensitivity analysis result for the cost
saving of flash glucose monitoring with optional alarms vs.
CGM over a 3-year time horizon. FMwA Flash Glucose
Monitoring with Optional Alarms, G6 Dexcom G6, IAH

impaired awareness of hypoglycaemia, SMBG self-moni-
toring of blood glucose

Diabetes Ther (2021) 12:2179–2193 2187



scenarios the cost per patient using flash mon-
itoring with optional alarms is substantially
lower than that with CGM.

Scenario Analyses

The results of the scenario analysis on varying
the IAH rate ratio are reported in Table 6. These
results show that flash glucose monitoring with
optional alarms is cost-saving compared to
SMBG when the IAH severe hypoglycaemic
event rate ratio is [ 12.72. Flash monitoring
with optional alarms is cost-neutral when the
IAH ratio is 12.72. The cost-savings compared to

CGM do not change when this rate is varied as
the effect of CGM on severe hypoglycaemic
events is the same for both flash monitoring
with optional alarms and CGM.

The results of the scenario analysis varying
adherence to flash glucose monitoring with
optional alarms are reported in Table 7. These
results show that the model is not particularly
sensitive to this input. Flash monitoring with
optional alarms is cost-saving compared to
CGM or routine SMGB in all variations of
adherence to flash monitoring with alarms
considered. The relationship between this vari-
able and difference in cost is not linear because

Table 6 Scenario analysis 1: varying the IAH severe hypoglycaemic event rate ratio

IAH severe hypoglycaemic
event rate ratio

Total cost (SEK) over 3 years

FMwA CGM Versus CGM:
difference

SMBG Versus SMBG:
difference

6 42,239 112,147 69,908 31,460 - 10,780

9 46,730 116,637 69,908 40,703 - 6027

12 51,220 121,127 69,908 49,945 - 1274

15 55,710 125,617 69,908 59,188 3478

17.67 (5.89 9 3) (Base case) 59,706 129,614 69,908 67,415 7708

21 64,690 134,598 69,908 77,674 12,984

24 9180 139,088 69,908 87,917 17,737

CGM continuous glucose monitoring, FMwA Flash Glucose Monitoring with Optional Alarms, IAH impaired awareness of
hypoglycaemia, SMBG self-monitoring of blood glucose, SEK Swedish krona; Italics indicates the base-case inputs and result

Table 7 Scenario analysis 2: varying adherence to flash glucose monitoring with optional alarms

Adherence to flash monitoringa Total Cost (SEK)

FMwA CGM Versus. CGM:
difference

SMBG Versus. SMBG:
difference

24.6% (base-case) 59,706 129,614 69,908 67,415 7708

20% 59,100 130,300 71,200 67,400 8300

18% 59,000 130,300 71,400 67,400 8500

16% 58,800 130,300 71,500 67,400 8700

14% 58,600 130,300 71,700 67,400 8800

CGM continuous glucose monitoring, FMwA Flash Glucose Monitoring with Optional Alarms, SMBG self-monitoring of
blood glucose, SEK Swedish krona
a Adherence calculated as discontinuation rate at the end of year 1; Italics indicates the base-case inputs and result

2188 Diabetes Ther (2021) 12:2179–2193



higher adherence is associated with both higher
consumable costs as well as cost-savings from
severe hypoglycaemic events avoided.

DISCUSSION

The base case analysis presented here suggests
that the higher acquisition cost of flash glucose
monitoring with optional alarms compared to
routine SMBG is offset by cost-savings from
avoiding severe hypoglycaemic events. In
addition to costs avoided, reducing the risk of
severe hypoglycaemic events has additional
health benefits not captured in the model; these
include avoiding detriments to patient’s quality
of life associated with severe hypoglycaemic
events [33] and reducing risk of further com-
plications or death [34]. The sensitivity and
scenario analyses found some uncertainty
regarding this conclusion, where the result was
particularly sensitive to varying the severe
hypoglycaemic event parameters, most notably
the intervention rate ratio. Nonetheless, the IN
CONTROL trial [11] showed a similar reduction
as the Hypo-DE study in the rate of severe
hypoglycaemia in a population of people with
IAH. Applying the intervention rate ratio
observed in the Hypo-DE study in our base case
analysis is therefore considered to be reliable.

The comparison with CGM suggests that
flash monitoring with optional alarms domi-
nates CGM because the acquisition costs are
substantially lower and both treatment strate-
gies may provide similar efficacy. This conclu-
sion, namely that cost-savings are associated
with switching from CGM to flash monitoring
with optional alarms, was consistent across the
sensitivity and scenario analyses.

Glucose monitoring is particularly important
in people with diabetes and IAH who are using
an intensified insulin regimen due to the
increased risk of severe hypoglycaemic events.
Managing complications with diabetes imposes
a high cost burden on healthcare services in
Sweden, with the cost of treating hypogly-
caemia projected to be SEK 34 million in 2020
[35]. We believe the conclusions of this analysis
will be transferable to many countries in Europe
and outside Europe that have relatively similar

cost structures to Sweden. The precise results for
the population with IAH will differ from coun-
try to country and will depend especially on the
local cost of treating severe hypoglycaemia.

A limitation of this analysis is the lack of
direct data on the use of flash glucose moni-
toring with optional alarms in the IAH popula-
tion, compared with CGM or SMBG. In the
absence of real-world data, this analysis assumes
that similar to CGMs, [11, 12], flash monitoring
with optional alarms improves glycaemic con-
trol in IAH populations and that patients with
IAH, irrespective of whether they have T1DM or
T2DM, are sixfold more likely to be admitted for
severe hypoglycaemia compared to those with
normal glycaemic awareness. These assump-
tions draw on results reported in prior studies in
IAH populations where a UK-based survey
reported a sixfold increase in the risk of severe
hypoglycaemia compared to those with normal
awareness [1] and an Australian study reported
rates of severe hypoglycaemia over a 6-month
period of 1.4 ± 3.9 in an IAH population com-
pared to 0.3 ± 1.0 in those with normal
awareness [3]. Nonetheless, further real-world
studies are required to verify the assumptions
applied in this hypothetical scenario.

Two RCTs in populations using an intensi-
fied insulin regimen [18, 19] demonstrate high
scanning rates linked to flash glucose monitor-
ing, and real-world evidence confirms that fre-
quent glucose checks with high rates of
scanning are maintained when used as regular,
daily diabetes management [21]. This observa-
tion is expected to be transferrable to an IAH
population. Frequent testing is recommended
in clinical guidelines [9] for effective diabetes
management because real-world studies [36]
demonstrate that frequent testing is associated
with more effective management of both
HbA1c levels and reduced risk of hypoglycaemia
with intensified insulin regimen use. This ben-
efit is expected to be particularly pertinent to
IAH populations who are using an intensified
insulin regimen given their higher susceptibility
to hypoglycaemia.

A further benefit of flash monitoring with
optional alarms over routine SMBG is the
additional information captured, making this
monitoring strategy more compliant with
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current international consensus for good prac-
tice. Each scan provides more information than
a single glucose reading from an SMBG test, and
flash monitoring with optional alarms can
provide a summary ambulatory glucose profile
(AGP) and a complete 24-h glucose record. A
recent international consensus statement
endorsed by European Association for the Study
of Diabetes (EASD), American Diabetes Associ-
ation (ADA), American Association of Clinical
Endocrinologists (AACE), American Association
of Diabetes Educators (AADE) and International
Society for Pediatric and Adolescent Diabetes
(ISPAD) [37] recognizes the importance of time
in glucose ranges (TIR) as ‘‘appropriate and
useful as clinical targets and outcome measure-
ments’’. The flash monitoring system with
optional alarms provides TIR in the AGP report,
in contrast with SMBG which does not easily
facilitate capturing this metric.

An economic evaluation has been reported
[38] based on people with T1DM and IAH for a
population in North West London, comparing
CGM with SMBG. This evaluation assumed a
clinical benefit from CGM based on a concur-
rent reduction in severe hypoglycaemia (59%)
and a reduction in HbA1c (0.6%) compared
with SMBG. However, these effects were not
observed in the same study, and it is unclear
whether differences of this magnitude would be
observed together in a single population. The
acquisition cost of flash glucose monitoring
with optional alarms is less than that of CGM;
accordingly, we believe the budget impact of
flash glucose monitoring with optional alarms
will be less than that of CGM. We also believe
the model described here is more reliable than
the one for North West London because it is
based on clinical outcomes from a single study.

CONCLUSION

This assumption-based cost analysis estimates
the difference in cost per patient per year over
3 years, comparing flash glucose monitoring
with optional alarms to routine SMBG and tra-
ditional CGM in T1/T2DM populations with
IAH, from a Swedish payer perspective. In the
scenarios hypothesised, flash monitoring with

optional alarms was found to be cost-saving
compared to both alternative strategies. After
3 years, flash monitoring with optional alarms
is expected to result in cost-savings of SEK 7708
and of SEK 69,908 when compared to routine
SMBG or traditional CGM respectively.

Future studies in the IAH population will
help to assess more precisely the relative cost
impact of flash glucose monitoring with
optional alarms compared with SMBG and tra-
ditional CGM.
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