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ims: Estimate the costs associated with flash glucose monitoring as a replacement for routine self-monitoring of blood glucose

(SMBG) in patients with type 2 diabetes mellitus (T2DM) using intensive insulin, from a UK National Health Service (NHS)

perspective. Methods: The base-case cost calculation used the frequency of SMBG and healthcare resource use observed
in the REPLACE trial. Scenario analyses considered SMBG at the flash monitoring frequencies observed in the REPLACE trial (8.3 tests
per day) and a real-world analysis (16 tests per day). Results: Compared with 3 SMBG tests per day, flash monitoring would cost
an additional £585 per patient per year, offset by a £776 reduction in healthcare resource use, based on reductions in emergency
room Visits (41%), ambulance call-outs (66%) and hospital admissions (77%) observed in the REPLACE trial. Per patient, the estimated
total annual cost for flash monitoring was £191 (13.4%) lower than for SMBG. In the scenarios based on acquisition cost alone,
flash monitoring was cost-neutral versus 8.3 SMBG tests per day (5% decrease) and cost-saving at higher testing frequencies.
Conclusion: From a UK NHS perspective, for patients with T2DM using intensive insulin, flash monitoring is potentially cost-saving
compared with routine SMBG irrespective of testing frequency.
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Unmet needs for people with type 2 diabetes mellitus using

intensive insulin

Despite advances in diabetes management, many people with type 2 diabetes mellitus (T2DM)
fail to achieve optimal glycaemic control, as demonstrated in a 2016-2017 audit of England and
Wales, in which only 67% of people with T2DM achieved target glycated haemoglobin (HbA1c)
levels (<58 mmol/mol).” When glucose levels can no longer be regulated through lifestyle
management and non-insulin pharmacological therapy, people with T2DM may need to use
insulin. Insulin is an effective treatment for diabetes, but it is also the most common cause of
hypoglycaemia, which in turn is associated with adverse clinical outcomes including increased
risk of cardiovascular events and reduced survival.>® It has been estimated that people with
T2DM who manage their diabetes using insulin and routine self-monitoring of blood glucose
(SMBG) experience a mean of 1.05 severe hypoglycaemic events per year.

Economic burden of T2DM

T2DM places a large financial burden on healthcare systems due to the expense of managing
complications, as well as the costs associated with glucose monitoring, insulin and essential
medicines such as agents that lower blood pressure and lipid levels.¢ The International Diabetes
Federation estimated in 2015 that 1 in 11 adults have diabetes of any type, and that in high-income
countries, up to 91% of adults with the disease have T2DM.” T2DM has a significant financial
impact as a result of acute hypoglycaemic events associated with insulin use, sustained periods of
hyperglycaemia and the long-term complications of suboptimal glucose control.#™ A cost analysis
using data from population-based studies in southern Germany reported that patients with T2DM
(n=880) had 1.81 (95% confidence interval [Cl], 1.56-2.11) times higher direct (€3,352 versus €1,849)
annual costs, and 2.07 (95% Cl, 1.51-2.84) times higher indirect (€4,103 versus €1,981) annual costs
than people without diabetes.™ In addition, patients treated with insulin had 3.98 (95% Cl, 2.74-5.77)
times higher direct costs, compared with individuals without diabetes.”

In 2010-2011, the total annual cost of T2DM was estimated to be £21.8 billion in the UK. This
comprised £8.8 billion in direct costs, of which, approximately 80% was owing to complications,
and £13 billion in indirect costs owing to death, sickness, presenteeism and caregiver
burden.™ The cost to the UK National Health Service (NHS) per year for severe hypoglycaemia
events in people with T2DM has been estimated at £61.2 million.™ In 2011, the UK NHS spent
£158 million on SMBG, which accounted for 21% of prescription costs associated with diabetes.™
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With increasing levels of obesity and physical inactivity, the prevalence
of T2DM s rising, and thus the burden of disease is expected to
increase over time.®

Glucose monitoring for people with type 2 diabetes
mellitus using intensive insulin

Self-monitoring of blood glucose

Glucose monitoring is an essential process that helps people with
T2DM using intensive insulin to self-manage their disease and maintain
their glucose levels within the range recommended to reduce the risk
of acute complications, including hypoglycaemia, and poor long-term
outcomes. The current standard of care is SMBG using blood glucose
meters, lancets and test strips.” The 2015 National Institute for Health
and Care Excellence (NICE) guideline for the management of adults with
T2DM recommends that SMBG should be offered to those using insulin,
but does not suggest an optimal frequency of testing. By contrast, the
2017 American Diabetes Association (ADA) standards of care specify that
patients using intensive insulin regimens should test 6-10 times (or more)
daily," and the European Consensus Statement recommends 4-8 tests
per day for these patients.” Evidence suggests that many patients using
intensive insulin do not test 4 or more times per day and a significant
number may test much less often.

In a UK study including 946 patients with TIDM and T2DM using
intensive insulin, the mean number of test strips per day was 2.68.%
This implies that many of these patients were testing less than 2.68
times each day, particularly because prescription record studies tend to
over-estimate actual utilisation, and the mean value may be inflated by
a small proportion of patients who test very frequently. Other studies
also suggest a low rate of testing in similar populations: in the US and
Canada (mean of 2.6 and 3.6 tests per day respectively), in Argentina
(mean of 3.3 tests per day), in China (mean of 4.0 tests per week)™# and
in the randomised clinical trial REPLACE (mean [+ SD] of 3.8 [1.4] tests
per day).”? These studies suggest that a significant proportion of patients
with T2DM using intensive insulin may not conduct SMBG as often as
they should to adequately manage their condition. Various reasons
for patients not using SMBG frequently enough have been identified,
including the inconvenience and invasiveness of the test procedure, pain
and social stigma.»#»

As indicated by the guidelines, some patients with T2DM using intensive
insulin may require 8 or more glucose tests per day, for example before
each meal and before driving, exercise or going to bed. This frequency
of testing may be appropriate for patients who experience a high level
of glucose variability over the 24-hour day or who have a history of
severe hypoglycaemia.

Insufficient adherence to SMBG testing is associated with increased
HbA1C levels and inadequate glycaemic control in people with T2DM,
which may lead to poor long-term outcomes including unplanned
primary care visits, admission to hospital due to hypoglycaemia, and the
development and exacerbation of comorbidities.?* Therefore, ensuring
adequate and affordable glucose monitoring for people with T2DM
using intensive insulin is an important goal. A significant proportion of
these patients may not be able to test frequently enough owing to the
limitations of SMBG.

Flash glucose monitoring system

The FreeStyle Libre™ system (Abbott Diabetes Care, Witney, UK) is
a minimally invasive sensor-based flash glucose monitoring system,
indicated for use in adults and children with diabetes mellitus, which

EUROPEAN ENDOCRINOLOGY

Table 1: Baseline patient characteristics in the REPLACE
trial (full analysis set)

Flash monitoring

system
(n=149)
MDI (pen or syrin, Il (insulin
P yringe)/CSil (insu 94.6/5.4 94.7/5.3
pump), %
Mean age, years (SD) 59.0(9.9) 59.5(11.0)
Mean HbA1c, % (SD) 8.65(1.01) 8.75(0.98)
Mean HbA1c, mmol/mol (SD) 71.0(11.1) 72.1(10.7)
Mean duration of diabetes, years (SD) | 17 (8) 18 (8)
Mean duration of insulin, years (SD) 9 (6) 10 (7)
Mean total daily dose of insulin,
units (SD)
Basal 40.4 (22.6) 42.3(25.1)
Bolus 50.5 (32.5) 54.8 (32.7)
[oN]] 76.9 (49.6) 82.6 (37.0)
Patients with concomitant disease or
) . 63.1 66.7
history of disease,® %
Mean frequency of SMBG, tests per
3.8(1.4) 3.9(1.5)
day (SD)

aDocumented concomitant diseases were neuropathy, retinopathy, cardiovascular
complications, depression, renal complications, cataract, macular oedema and foot
ulcer complications. CSII = continuous subcutaneous insulin infusion; HbATC =
glycated haemoglobin, MDI = multiple daily injection therapy, SD = standard deviation,
SMBG = self-monitoring of blood glucose.

measures glucose levels in a patient’s interstitial fluid. Data are wirelessly
transferred from a sensor (which is applied to the back of the upper arm
and lasts for up to 14 days) to a handheld reader.” The flash monitoring
system is factory-calibrated and does not require calibration using
SMBG. People using the flash monitoring system need to use SMBG
to check readings in three circumstances: 1) during times of rapidly
changing glucose levels; 2) to confirm hypoglycaemia or impending
hypoglycaemia; and 3) if their symptoms do not correlate with the flash
monitoring system reading.

The clinical benefit of the flash monitoring system for people with T2DM
using intensive insulin has been demonstrated in the randomised
clinical trial REPLACE.” The REPLACE trial was designed to reflect real-
world clinical practice according to local practices in the centres that
took part in the trial, to ensure the relevance of the findings. There were
no protocol-mandated insulin regimen adjustments, and investigators
could make treatment decisions as they saw fit. In total, 302 people
with T2DM using insulin were enrolled at 26 sites across Germany,
France and the UK, with 224 randomised to flash monitoring (n=149)
or SMBG (n=75).

At baseline, the mean (+ SD) age in the overall trial population was
59.2 (10.3) years, similar to the age distribution of patients with T2DM
identified in the 2016-2017 England and Wales audit." The proportion of
participants who had concomitant disease or a previous history of other
disease was 64.3% (Table 1). Glucose control was poor, despite the use
of 3.7 SMBG tests per day on average at baseline. Mean (+ SD) HbA1c
at baseline was 8.7% (1.0%), corresponding to 71.4 mmol/mol, and
participants experienced a mean of 1.19 hours per day of hypoglycaemia
(glucose <3.9 mmol/L [70 mg/dL]) during the 2-week baseline period.
Mean time in range (3.9-10.0 mmol/L [70-180 mg/dL]) was low, at
13.7 hours per day. The mean (+ SD) total daily dose of basal insulin, bolus
insulin and continuous subcutaneous insulin infusion was 41.1 (23.4),
51.9 (32.6) and 78.4 (44.7) units, respectively.?
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Over the 6-month comparative phase of the REPLACE trial, reductions in
HbA1c were similar in both groups, although, a pre-specified analysis of
a subgroup of participants aged <65 years (n=142) showed a statistically
significant reduction in HbA1c in favour of the flash monitoring system
group from baseline to 6 months (adjusted mean difference, —0.33%
[95% Cl, —0.62, —0.03]; p=0.0301). Flash monitoring users experienced
substantial decreases in the mean number and duration of daytime and
nocturnal hypoglycaemia compared with routine SMBG users, with no
associated increases in mean HbA1c and no change in the total daily
dose of insulin. For example, there was a 43% reduction in number of
hours in hypoglycaemia (glucose <3.9 mmol/L [70 mg/dL]) in the flash
monitoring system group compared with the SMBG group; for the lower
glucose threshold of 2.5 mmol/L (45 mg/dL) the reduction was 64% in
favour of flash monitoring.

Participants using flash monitoring scanned a mean (= SD, median) of 8.3
(4.4, 6.8) times per day during the 6-month treatment period. After starting
to use flash monitoring, participants rapidly reduced the number of SMBG
tests performed, from a mean (median) of 3.8 (3.8) at baseline t0 0.5 (0.1)
times per day during the first 2 weeks of usage. They continued at a similar
rate during the study, testing a mean (median) of 0.3 (0.1) times per day
overall during the 6-month treatment period. Compared with SMBG, use
of flash monitoring was associated with higher treatment satisfaction.
There were no serious adverse events related to flash monitoring. Six
participants (4%) who used flash monitoring reported nine device-related
adverse events that were primarily treated with topical preparations.
All device-related adverse events were resolved by the end of the study.

Substantially lower all-cause healthcare resource use was observed
for the flash monitoring participants. Resource use was self-reported in
event diaries, which were brought to clinic visits.?® The specific reason
for the difference in resource use is unknown, although it is plausible that
this was related to the combined reduction in HbA1c and hypoglycaemia
in participants aged <65 years who used flash monitoring, alongside
the even greater reduction in hypoglycaemia in participants aged >65
years who used flash monitoring. In support of this, Haak et al. (2017)
suggested that older patients using flash monitoring in the REPLACE
trial prioritised hypoglycaemic reduction over a more indiscriminate
approach to glucose control.?

Patients who were allocated to use flash monitoring were eligible
to continue into an open-label extension where they used the flash
monitoring system for an additional 6 months® Over the entire
12-month period, flash monitoring was associated with a substantial
and sustained reduction in hypoglycaemia, and flash monitoring safely
and effectively replaced SMBG. The flash monitoring system for patients
with T2DM using intensive insulin is currently reimbursed nationally or
regionally in 11 European countries, including France, Germany, ltaly,
the UK and Japan. It has also been approved for reimbursement for
patients with T2DM using insulin by some private payers in Canada and
for US Medicare patient.

A Medtech Innovation Briefing produced by NICE in 2017 stated that
flash monitoring “is intended to be used as an alternative to routine
blood glucose monitoring for people aged >4 years with T1 orT2DM,
who have multiple daily injections of insulin or who use insulin pumps
and are self-managing their diabetes.”

Objective
The objective of this cost calculation was to estimate the costs associated
with the flash monitoring system as a replacement for routine SMBG for

people with T2DM using intensive insulin. The calculation was developed
from a UK NHS perspective using annual costs of glucose monitoring and
all-cause healthcare resource use, with inputs obtained from the results
of the REPLACE trial.

Materials and methods

For patients with T2DM who are receiving intensive insulin, the major
costs to a healthcare system are expected to be those arising from
glucose monitoring and resource utilisation associated with the
management of comorbidities and diabetes complications.

Base case - routine SMBG at the frequency
observed in the REPLACE trial

Glucose monitoring

Costs of glucose monitoring include the acquisition costs of the
flash monitoring system sensors (£35.00 per sensor as listed by
the UK NHS in 2017) and the costs of lancets (£0.04 per lancet) and
test strips (£0.29 per test strip).®2 SMBG consumable costs were
based on the mean weighted prices for the top 10 suppliers in the
UK market, using IMS Health data. For this calculation the flash
monitoring reader is assumed to be provided at no cost, because
it is not listed by the UK NHS. Sensor duration is defined in the
product label as up to 14 days. The calculation has assumed a
14-day duration for each sensor, which is supported by the median
sensor duration of 13.8 days observed in the REPLACE trial, and by real-
world evidence based on over 50,000 readers that showed a median
sensor duration of 13.92 days (interquartile range, 13.61-13.95).% SMBG
use was based on the testing frequency observed in the REPLACE trial.
Routine SMBG users carried out a mean of 3.0 SMBG tests per day
during the 6-month comparative phase, and flash monitoring users
conducted a mean of 0.3 tests per day over the same period.*

Healthcare resource use

All-cause healthcare resource use was recorded in the REPLACE trial,
including emergency room (ER) visits, ambulance call-outs and hospital
admissions. It is summarised in Figure 1 for the overall population
and for subgroups based on age <65 years and age >65 years. The
event rates for the overall population were incorporated into the cost
calculation by doubling the rate observed over the 6-month treatment
period to obtain an annual value. Healthcare resource use costs were
taken from UK NHS reference costs for the 2016-2017 financial year.®
All-cause resource use, rather than diabetes-specific resource use, is
relevant for people with T2DM using intensive insulin because they
tend to be older than the average person with diabetes and often
have a high burden of long-term complications and comorbidities.*
All-cause resource use is appropriate in cases such as this, when
it is not possible to objectively assess whether or not events are
disease-specific.2#

Scenario analyses

To achieve optimal glucose control, people with T2DM using intensive
insulin may require more than the 3 SMBG tests per day used in the
base case. In the first scenario, a rate of 8.3 tests per day was used to
match the mean scanning frequency observed in the REPLACE study
by people using flash monitoring;® at this scanning rate, participants
achieved important clinical benefits compared with SMBG at a frequency
of 3 tests per day. A second scenario used a similar approach, based on
the rate of 16 tests per day that was observed in a database including
over 50,000 flash monitoring sensors in real-world use.® Because this
is an anonymised database, it is unknown which patients had T2DM
and which had T1DM. There are also no data available to show how
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Figure 1: All-cause healthcare resource use observed in the 6-month treatment period of the REPLACE trial
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this population compared with the REPLACE study participants for
other measures.

Resource use costs were not included in these scenarios because
resource use at SMBG frequencies of 8.3 and 16 tests per day may be
different from that observed for routine SMBG in the REPLACE trial.

Results

Base case calculation

Glucose monitoring

Using the frequency of SMBG observed in the REPLACE trial, the annual
per-patient cost of glucose monitoring with routine SMBG was estimated
to be £361, based on three lancets and test strips per day. The annual
per-patient cost of flash monitoring is £910: when this was combined
with SMBG costs of £36 (based on 0.3 lancets and test strips per day), the
additional annual cost for the flash monitoring system compared with a
routine SMBG user was estimated to be £585 (Table 2).

Healthcare resource use

In the REPLACE trial, flash monitoring was associated with a substantial
reduction in all-cause healthcare resource use compared with SMBG.
Over the 6-month comparative period, fewer ER visits (41%), ambulance
call-outs (66%) and hospital admissions (77%) were observed for flash
monitoring participants (Figure 7). In both age subgroups (<65 years and
>65 years), the pattern of resource use was the same as for the overall
population, with resource use lower in the flash monitoring group than
in the SMBG group, particularly in regard to hospital admissions and
days spent in hospital. This demonstrates that even though the clinical
benefit for flash monitoring users is different for patients aged <65
years than for those aged >65 years,? the requirement for healthcare
resources may be reduced in both age subgroups. The mean annual
per-patient cost of healthcare resource use was estimated to be £289
for a patient using flash monitoring compared with £1,065 for a patient
using SMBG, a £776 reduction per patient per year (Table 3).

Aggregate costs of glucose monitoring and all-cause
healthcare resource use

The total annual cost for the flash monitoring system, including
healthcare resource use, is estimated to be £1,235 per patient, compared

EUROPEAN ENDOCRINOLOGY

with £1,426 for a patient using routine SMBG. This represents a reduction
of £191 per patient per year for the flash monitoring system compared
with SMBG, a 13.4% decrease in cost (Figure 2).

Scenario analyses

Each additional daily SMBG test adds £120 per patient per year to
the cost of glucose monitoring, whereas the acquisition cost of flash
monitoring is the same irrespective of testing frequency. For the first
scenario, monitoring 8.3 times per day using SMBG would cost a total
of £1,000 per patient per year, £54 per patient higher than the estimated
annual cost of flash monitoring (Table 2). When monitoring more than
8.3 times per day, the annual cost of flash monitoring will be less than
for SMBG. This is demonstrated by the second scenario, where SMBG at
16 tests each day costs £1,927 per patient per year, compared with flash
monitoring at £946.

Discussion

Glucose monitoring guidelines indicate that patients with T2DM using
intensive insulin need to test regularly to maintain glycaemic control,
avoid severe hypoglycaemia and reduce the risk of complications.
Although the guidelines differ as to the number of tests required, 4 tests
per day could be considered a lower limit to safely and effectively adjust
insulin doses,”# although some patients may require 8 tests or more
per day.’*” More frequent testing may be especially important for certain
patient groups such as those with high glucose variability or who have a
history of severe hypoglycaemia.

Evidence from five countries suggests that many of these patients do
not test 4 or more times a day, even though they are using intensive
insulin.’®2 These studies suggest the average patient with T2DM using
intensive insulin may use SMBG somewhere between 2.6-3.6 times
per day, which implies there will be many patients testing less than
four times per day. The actual deficit in glucose monitoring may be
higher than suggested by these studies because they are based on
prescription record data, which tends to over-estimate actual utilisation
of SMBG.

The flash monitoring system may enable an increase in glucose testing
frequency for T2DM patients who are using intensive insulin but who are
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Table 2: Estimated annual glucose monitoring costs and resource use for a patient using the flash glucose monitoring

system and for those using SMBG

Base case Scenario analysis
3 SMBG tests 8.3 SMBG tests 16 SMBG tests
per day per day per day
Cost per lancet £0.04 £0.04 £0.04
Cost per test strip £0.29 £0.29 £0.29
Cost of lancet and test strip £0.33 £0.33 £0.33
Cost of lancet and test strip for routine SMBG users, PPPY? £361.35 £999.74 £1,927.20
Flash monitoring system (£)
Cost per reader 0 0 0
Cost per sensor £35.00 £35.00 £35.00
Cost of reader and sensor, PPPY® £910.00 £910.00 £910.00
Cost of lancet and test strip for flash monitoring system users, PPPY® £36.14 £36.14 £36.14
Cost of flash monitoring, PPPY (f) £946.14 £946.14 £946.14
Cost saving using flash monitoring vs SMBG, PPPY (£) -£584.79 £53.60 £981.07
Estimated cost of resource use for routine SMBG users, PPPY (see Table 3) £1,064.53
Overall costs for SMBG users (including resource use), PPPY £1,425.88
Estimated cost of resource use for flash monitoring system users, PPPY (see Table 3) £288.96 Excluded from scenario analysis?
oOverall costs for flash monitoring system users (including resource use), PPPY £1,235.10
Overall cost saving using flash monitoring versus SMBG (including resource use), PPPY (£)  £190.78

aAssumption: use of 3 SMBG tests per day in the REPLACE trial (base case), or either 8.3 or 16 SMBG tests per day (scenario analysis). PAssumption: use of 26 sensors per
year (sensor life is up to 14 days). “Assumption: use of 0.3 SMBG tests per day observed in the REPLACE trial. Resource use costs were not included in these scenario
analyses because resource use at these SMBG frequencies may be different from that observed in the REPLACE study. PPPY = per patient per year; SMBG = self-monitoring

of blood glucose.

Table 3: Annual all-cause healthcare resource use costs calculated from data observed in the REPLACE trial

Cost per ER visit, UK NHS reference for 2016-2017% @ £148.00
ER visits, PPPY: flash monitoring system 0.3624
ER visits, PPPY: SMBG 0.6134
Cost of ER visits, PPPY: flash monitoring system £53.64
Cost of ER visits, PPPY: SMBG £90.78

Ambulance call-outs

Hospital admissions

Cost per ambulance call-out, UK NHS reference for 2016-2017% 2 £248.00
Ambulance call-outs, PPPY: flash monitoring system 0.1744
Ambulance call-outs, PPPY: SMBG 0.5066
Cost of ambulance call-outs, PPPY: flash glucose monitoring system £43.25
Cost of ambulance call-outs, PPPY: SMBG £125.64

Cost per hospital admission, UK NHS reference for 2016-2017% 2 £1,590.00
Hospital admissions, PPPY: flash monitoring system 0.1208
Hospital admissions, PPPY: SMBG 0.5334
Cost of hospital admissions, PPPY: flash glucose monitoring system £192.07
Cost of hospital admissions, PPPY: SMBG £848.11
Estimated cost of resource use for flash monitoring system users, PPPY £288.96
Estimated cost of resource use for routine SMBG users, PPPY £1,064.53
Reduction in costs (flash monitoring system versus SMBG), PPPY £775.57

Note, the rate observed over the 6-month REPLACE trial treatment period was multiplied by two to obtain the annual rate. In total, patients in the REPLACE flash monitoring
arm (n=149) had 27 ER visits, 13 ambulance call-outs and 9 hospital admissions over 6 months, in the SMBG arm (n=75) there were 23 ER Vvisits, 19 ambulance call-outs and
20 hospital admissions in the same period. 220162017 UK NHS reference costs for A&E attendance were used for ER visits; costs for ‘see and treat and convey’ incidents
were used for ambulance call-outs, and costs for non-elective inpatient care were used for hospital admissions. ER = emergency room, NHS = National Health Service;

PPPY = per patient per year; SMBG = self-monitoring of blood glucose.
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Figure 2: Estimated costs of glucose monitoring and all-cause healthcare resource use PPPY for people with T2DM using

intensive insulin

. All-cause healthcare resource use . Flash monitoring . SMBG costs
2500
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&)
>
g 1500 £1,426
@
o
o
2 1000
@©
£
@
500
0
Flash monitoring SMBG Flash monitoring SMBG Flash monitoring SMBG
Base case: 3 daily tests Scenario: 8.3 daily tests Scenario: 16 daily tests

Note, resource use was excluded from the SMBG frequency scenario analyses. PPPY = per patient per year; SMBG = self-monitoring of blood glucose, T2DM = type 2

diabetes mellitus.

unable to use SMBG as often as required to maintain glycaemic control.
The REPLACE study included patients of this type and demonstrated
that those using the flash monitoring system achieved a substantial
increase in glucose monitoring, from a mean of 3.8 SMBG tests per
day in the baseline period to 8.3 scans per day over the 6-month
treatment phase of the study.” This increase in glucose monitoring was
accompanied by a substantial reduction in hypoglycaemia, decreased
glucose variability, and improved quality of life compared with the
patients using routine SMBG. The patients using flash monitoring also
required fewer hospitalisations, ER visits and ambulance call-outs than
the patients using SMBG.

The base-case cost calculation presented here, using inputs from the
REPLACE study, demonstrates that although the acquisition cost of
flash monitoring is higher per patient than that of SMBG at a frequency
of 3 tests per day, this additional cost may be offset by decreases in
all-cause resource use (hospital admissions, ambulance call-outs and
ER visits). Flash monitoring is potentially cost-saving once resource
utilisation is considered.

Because there is no incremental cost associated with additional
scanning using the flash monitoring system, at higher rates of testing
the calculation becomes more favourable for flash monitoring on
a basis of acquisition cost alone. The scenarios show that flash
monitoring is cost-neutral compared with 8.3 SMBG tests per day,
whereas for patients needing to test more than 8.3 times per day, flash
monitoring is cost-saving. This is important because during real-world
use of flash monitoring, many patients have been observed to scan in
excess of eight times per day, although the real-world database does
not distinguish between patients with T2DM and those with T1DM.

The scenarios overlook possible cost savings from reductions in
resource use that are plausible with flash monitoring even compared
with SMBG at high rates of testing. This is because the flash
monitoring system can provide additional information to the patient

EUROPEAN ENDOCRINOLOGY

and healthcare provider when compared with a single glucose value
provided by SMBG, such as a summary ambulatory glucose profile*
and a complete 24-hour glucose record.

Possible limitations of this cost calculation include using all-cause
resource use rather than diabetes-specific resource use, the exclusion of
the cost of insulin, the variation in SMBG test strip prices and the focus
on direct costs to the healthcare system.

All-cause healthcare resource use is used in economic evaluations
when disease-specific resource use is difficult to assess objectively,
which is the case here for an older population with a high rate of
comorbidities.¥* A recent US database study noted that distinguishing
between claims that are related or unrelated to T2DM is unnecessary,
given that the presence of T2DM increases the likelihood of developing
other disorders that consume resources including cardiovascular and
renal disease.

Although the cost of insulin is an important consideration for people
with poorly controlled T2DM, it was not included in the calculations
here because the REPLACE trial showed that insulin use was similar in
the flash monitoring and SMBG arms.*

The cost to the payer of SMBG is affected by the acquisition cost of test
strips, which can vary between manufacturers. In this calculation, test
strip costs are based on weighted average UK prices from real-world
prescription data: hence, they are considered representative. Test strip
prices can also vary from country to country. In cases where test strip
prices are higher than in the UK, the flash monitoring system may be
budget neutral at a lower glucose testing frequency than estimated in
these calculations.

This cost calculation is restricted to direct treatment costs, and does not
include the wider costs of T2DM managed with intensive insulin. These
include the possible costs, clinical consequences and productivity
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losses associated with non-severe hypoglycaemic events. Loss of
productivity in particular can be a substantial burden for people with

T2DM using intensive insulin, many of whom are of working age, and

for their caregivers.™ Given the substantial reduction in hypoglycaemia
observed in the REPLACE trial, it is possible that flash monitoring may
also reduce the indirect costs in this population.

In addition to these considerations, it is possible the reduction in
hypoglycaemia observed in the REPLACE ftrial in favour of flash
monitoring? may lead to longer-term reductions in cardiovascular

conclusion

disease.”* Potentially, this could reduce the overall costs of the flash
monitoring system over the longer term.

Based on UK NHS costs, the flash glucose monitoring system is affordable

compared with SMBG in patients with poorly controlled T2DM using
intensive insulin. In this population, flash monitoring is associated with

changes in behaviour leading to increased testing frequency. Reductions in
healthcare resource and long-term hypoglycaemia-related complications
may make the flash monitoring system a cost-effective option. Q
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