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Abstract

Continuous Glucose Monitors {CGM) has revalutionized the management of diabetes and has become the standard of care for the management of
Type 1 diabetes. The primary factor preventing widespread uptake of CGM is cost. Currently there is [ittle provincial coverage for CGM, and many
patients still must pay for the technology. The cost of CGM is here evaluated in comparison to standard care [self monitoring of blood glucose),
including analysis of cost-savings and improvements in quality of life that could be achieved with the use of CGM. When costs of comorbidities and
absentealsm that could be reduced by the use of CGM ara Included In the analysls, it is determined that CGM is cost-neutral relative to standard care.

Keywords: Continuous glucose monitor; Flash glucose monitor; Self monitoring of blood glucose; Hypoglycemia; Hyperglycemia; Diabetic
ketoacidosls; Hypo; Type 1 diabetes; Economic benefit; Cost offsets; Quality of |ife

Abbreviations: C6M: Confinuous Glucose Monitor; FGM: Flash Glucose Monitor; SMBG: Self Monitoring of Blood Glucose; DKA: Diabetic

Ketoacidosis; Hypo: Hypoglycemia

Continuons glucose monitors (CGM) have revolutionized the
managerment of diabetes and have become the standard of care (or the
management of Type 1 in most tertiary care diabetes centres.

The direct benefits of using CGM have been extensively
documented [1-16]. CGM provides the ability to moniter and
manage blood sugar levels in real time, resulting in improved
glycemic contral, This helps reduce the frequency and severity of
hypoglycemic events and helps to prevent diabetic ketoacidaosis,
both of which can necessitate emergency care and hospitalization.
Further, CGM is integral to closed-loop pump systems, which
can provide an “artificial pancreas” function, further improving
glycemic management, The use of CGM can lead to better overall
contral of diabetes, resulting in a marked improvement in quality
of life,

The primary factor preventing widespread uptake of CGM is cost.
While Wan W, et al. [17] found that CGM is cost cffective from the
perspective of the United States, Canadian provinces have been slow
to relmburse for CGM even for those with type 1 diabetes. OF the
Canadian provinces and territories, only the Yukon supports CGM.
Juebec has full coverage, and Ontario restricted coverage for the
Freestyle Libre®, a Flash Glucose Monitor (FGM) that is less expensive
than CGM. While most third-party insurers offer some coverage for
CGM and FGM, more than 70% of BC Diabetes clients are forced to
pay for CGM and FGM out of pocket.

Methods

This paper establishes base costs of the varlous devices, and their
comparator, Self Monitoring of Blood Glucose (SMBG), and factors
in potential cost-offsets accruing from reductions in acute and
chronic complications of diabetes resulting from the use of CGM to
help maintain stable blood sugar levels. An estimate of the real cost
of the technology must include these offscts, which in some casey
aflect the healtheare system directly. For example, the use of CGM 15
expected to result ina sharp reduction in the frequency and severily of
hypoghycemic events, reducing or eliminating the need for emergency
department visits and hospitalization required to treat them, Other
offsets, such as that obtained from a reduction in absentecism, while
not aftecting the healthcare systern directly, still contribute to the real
cost ol CGM both to the individual and Lo the sodety.

'he reader is referred to table 1 which addresses the incremental =

cost savings of CGM and FGM versus conventional SMBCG using test
strips, meter and lancets, Por the purposes of this discussion the use of
FGM (Freestyle Tibre') is assumed to result in half the proportionate
offset values caleulated for the use of CGM for two reasons, 1) Unlike
CGM devices which receive data pushed by a Bluelooth transmitler,
FGM devices require data to be "pulled” from them, potentially causing
rapid blood sugar excursions to be missed. 2) ‘The FGGM systemn lacks
high and low blood sugar alarms, thus oncoming hypoglycemia and
hyperglycemic events may not be recognized as quicldy as with CGM.
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Table 1: CGM and FGM costs and cost offsats.

A B C o E F G H I J

Price/ I.}"I:Eﬂ?w ikt At savingsiom Savings from Totzl Savings Nel Device Savings vs

Brand Name b including | from fewer | from fewer fewer late reduced il Bevis | Burtornds Stancard
| %™ | sSMBG | hypos DKAs complications | absenteeism PEICRY 1 care

Freestyle

Libre™ + 5649 57.30 %1.57 5058 50.69 51.07 53.91 £330 -50.15

Reader

Dexeam

GB" Annual %9.83 | 510.64 £3.15 5116 51.37 52,14 57.83 52,81 50.43

Subscription

Medtranic

G ian”

A‘n‘::'i'la" $9.83 | $11.45 | $3.15 $1.16 §1.37 $2.14 $7.83 $3.62 40.38

Subscription

Standard

Care SMBG

Tost Strips + 324 | $3.24 N/A N/A M/A M/ M/A 53.24 $0.00

Lancets [ |

Results period, with the greatest benefit seen in hypoglycemia-related

Table 1, columns B and € show the relative costs for SMBG, FGM
and CGM systems. For the purpose of cost comparison with current
standard of care (SMBG), it is assumed that cach glucese test strip
costs 50075 and each one-time use lancet costs $0.06 (Freestyle Lite®
& Microlet” respectively, Costco pricing in BC on 2020-Aug-28). For
the purposes of Lhis report it is assumed that under standard care
the average individual living with Type 1 diabetes performs SMBG
4 times per day (based on BC Pharmacare’s estimate) for a cost of
$3.24/day (Table 1). Table 1 also lsts the per-day cost of the CGM
and FGM systems. The Freestyle Libre’ F(iM system costs 56,49
per day {sensor @ $89.00 lasting 14 days, and reader @ $49.99
lasting one year; Costco pricing 2020-Aug-28). The two CGM
systems currently available on the Canadian market, the Dexcom
G, and the Medironic Guardian' Connect are priced identically
{manufacturers’ pricing), with annual subscriptions resulting in a cost
of 59.83 per day for either system.

FGM and CGM systems do not climinate the need for SMBG
completely. All systems currently on the market require SMBG at least
once daily for calibration. In table 1, column C is shown the cost of
the FGM or COM systems with the addilional cost of SMBG testing
needed for calibration. Use of the Freestyle Libre” and Dexcom G&
requires one SMBG per day, while the Medtronic Guardian® system
must be calibrated by SMBG twice each day.

Fewer episodes of severe hypoglycaemia

Table 1, columns D-H show the main cost offscts achieved with
the use of CCGM and FGM. Perhaps the most obvious source of
savings is achieved by a reduction in hospitalization for severe
hypoglycemia. Based on the work of Charleer §, et al. |3, a Belgian
study which cxamined the economics of CGM, the proportion of
patients admitted to hospital for hypoglycemia and/or ketoacidosis
declined from 16% to 4% over the course of one year during which
reimbursement for CGM was put in place for the test population,
Diabetes-related hospital admissions per 100 patient years declined
from 54 days at baseline to 18 days/100 patient years over this

admissions.

Use of CGM is predicted to resull in a reduction of hospitalization
firr severe hypoglycemia of 0.26 days per patient per year [3]. TTigh
acuity hospitalization required to treat severe hypoglycemia is
estimated to cost approximately §4,425.00/day in British Columbia.
Reducing the frequency and severity of hypoglycemia through the
use of CGM is expected to result in savings of approximately $3,15/
persond/day (or $1.57/day for FGM),

Fewer episodes of diabetic ketoacidosis

Charleer 5, et al. [3] found that savings are also expected to be
achieved by a reduction in the frequency of Diabelic Kcotoacidosis
(DEAL CGM is predicted to result in reduced hospitalization for
DEA of 0.096 days per patient per year [3], at a hospitalization cosl
of §4,425.00/day. Reduction of DEA through the use of CGM could
result in a saving to the system of approximately $1.16 /paticnt/day, or
5058/ day for FGM.

Reduction in long-term hyperglycemic complications

Further savings will be achieved by a reduction in long-term
hyperglycemic complicalions, Tt has been estimated that with a
reduction in Alc of 1.0%, a reduction in microvascular events
(nephropathy, retinopathy and neurcpathic complications) and
mactovascular events (eg., heart discasc, stroke and peripheral
vascular complications), would be expected to result in average
cast savings of approximately US$817 per patient per year (average
of US$685 and USS950; see B 186 of Wagner EIT, ot al [18,19]). In
that study, significant cost savings were apparent within onc year of
achieving a lower 41c level

.
8

Assuming 46% Inflation since 200land US exchange of 0.76,
US$E17 in 2001 translates into CADSIS66 per patient per year or
CADS4.29 per patient per day per 1% reduction in Alc on 2020-
Aug-26 [20]. The Diamond study showed an average reduction in
Alcat 24 weeks of 0.5% [7]. On this basis, predicted cost savings with
CleM=54.29/2=32.14 per palient per day.

Citation: Elliott T, Weissinger A (2020 Continuous Glucose Manitors are Cost Neutral Compared to SMBG. | Diab Res Ther 6i2): dx.doi.
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Heduced work absentesism

Cost offset would also be achieved by a reduction in work
absenteeism, although this would affect the individual and the society
as a whole, rather than specifically contributing to the healthcare
systern. Based on Charleer S, et al. [3] CGM is predicted to result in
a reduction of absenteeism from work of 2,607 days per patient per
vear, At an estimated cost of $192.00/day, this reduction in work
ahsenteeism is estimated to save the system $1.43 per day [21],

Costs not estimated

Presenteeism, reduced work productivity while at worl due
lo asymptomatic hypoglycemia, disbetic newopathy and mood
disorders is well recognized [22], While we are unable to cstimate
the cost per person per day, presenteeism is known to contribute to
lost productivity of approximately $26.9 billion per year in the United
States [23], We have not attempted to put a dollar value (savings] on
irmproved quality of life resulting from reduced anxiety and distress
associated with hypoglycemnia in general and overnight hypoghrcemia
in particular {(broken nights' sleep for those living with diabetes and
their caregivers), However, it is assumed that this could have a positive
effect on the healtheare system by reducing the need for treatment
of psychiatric illness associated with diabetes, a major and rapidly
increasing cost to Lthe Canadian healtheare system, We have also not
addressed the value of the personal freedom experienced with the use
of closed-loop pump systems made passible by CGM. Nor, conversely,
have we addressed the potential sconomic cost of CGM-associated
hypervigilance, an increasingly recognized phenomenaon [24],

Discussion

The reader is dirceted to table 1, column H which shows cost-savings
predicted with the economic model discussed, which considered
published, readily quantifiable cconomic benefits attributable to
CGM. Column I shows net device cost after subtraction of estimated
savings from base price plus SMBG. Column J shows the net savings
of FGM and CGM compared to standard care, Compared to standard
care (SMBG x 4 daily) savings range from 5043 (Dexcom G6) ta
-50.38 (Medtronic devices) per patient per day, not including potential
economic benefits associated with improved quality of life.

'Lhe direct coonomic benefits of CGM are expected to accrue over
the course of months to years, The quality of life benefits of CGM are
expected to be experienced immediately, Wan W, et al., [17] found that
CGM is cost effective for people with Iype 1 diabetes at the willingness-
to-pay threshold of $100,000 per ALY, and made the statement that
“with real-world use, CGM can be highly cost effective’, in the United
States. By “real-world” the authors imply that cost efectiveness can
be achieved if CGM sensor wear, based on the Dexcom G5, can be
extended from 7 to 10 days. Currently, the Dexcom 6 sensors allow
for 10 days of wear, although the Medtronic Guardian is worn for a
shorter period. Regardless of this difference, both systems, as well as
the Freestyle Libre' FGM are cost-effective in the Canadian context
We have found that the cost of CGM is fully offset by cost-savings
assoclated with improved diabetes outcomes,

Conclusions

Chur estimales, based on the published evidence and the cost of care
in British Columbia, indicate that the use of either CGM or FGM is
cost-neutral compared Lo standard care of SMBG. These estimates
do not take into account, however, the potential benefils assaciated
with improved quality of life, which could contribute positively to the
healthcare system,

Because of the cost-newtrality of CGM and FGM, and because the
use ol these technologies is likely to have other positive eflects, it is
Ingical to include them among items for which the healthcare system
should reimburse users. Indeed, as we have shown here, CGM actually
has the potential to save money relative to the current standard of care.

Supplemental Data

‘The Minister of Health of British Columbia invited the author to
outine the economic case for CGM. The result was a spreadshect
(hutpe/fbit ly/2ZrmLBL) that was shared with the Minister aned has
been kept up-do-date since. The spreadsheet serves as the basis for the
cstimates of costs and cost-offsets presented in this paper.
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Accertamento della conoscenza deli'uso delle apparecchiature e delle applicazioni informatiche piy diffuse

Traccia 2

1. Utilizzando le funzionalita messe a disposizione dal Sistema Operativo:
a. Crei una nuova Cartella sul Desktop nominandola col proprio Nome e Coghome
b. Copi il file “Prova. xlsx” presente sul Deskiop all'interno della Cartella creata

2. Allinterno del file "Prova.xlsx™
a. Segnare con sfondo ROSSO la colonna dell'anno con i valon pitl alfi.
b, Procedere inserendo nelfultima colonna i vafore defla "MEDIA aritmetica” per ogii riga.

3. Sfproceda alf'eliminazione dell'ambiente di svolgimento della prova:
a. Elimini la Cartella creata
b. Swvuotiil Cestino
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