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Abstract

Background: The real-world effect of intermittently scanned continuous glucose monitoring on glucose control in type
2 diabetes treated with basal insulin is uncertain. This retrospective real-world study aimed to evaluate change in glycated
hemoglobin (HbA I c) amongst adults with type 2 diabetes managed with basal insulin starting flash glucose monitoring.
Methods: Medical records were reviewed for adults with type 2 diabetes treated with basal insulin for =1 year and using
FreeStyle Libre™ Flash Glucose Monitoring for =3 months. Prior to device use an HbAlc 8.0%—12.0% was recorded and
a further HbA I c result was recorded 3—6 months (90—194 days) after starting device use.

Results: Medical records (n=91) analyzed from six Canadian diabetes centers showed HbA | c significantly decreased by
0.8% = 1.1 (mean = SD, [p <0.0001]) from mean baseline HbAlc 8.9% = 0.9 to 8.1% * 1.0 at 3—6 months after initiating
flash glucose monitoring. HbA | c improvement was not independently associated with age, BMI, insulin use duration, or
sex.

Conclusion: This Canadian real-world retrospective study showed significantly reduced HbA | c following initiation of

flash glucose monitoring technology to further support management of type 2 diabetes treated with basal insulin.

Keywords

Flash sensor glucose monitoring, HbA | ¢, insulin, type 2 diabetes

Introduction

Globally, an HbA ¢ measurement remains the accepted gold
standard parameter for evaluating overall glycemic control.
There is a growing body of evidence for improvements in
glycemic control using continuous glucose monitoring tech-
nology in patients with type 2 diabetes managed with inten-
sive insulin therapy.'* However, any effect in type 2 diabetes
treated with basal insulin alone is less certain.® This retrospec-
tive real-world study aimed to evaluate the impact of flash
glucose monitoring on HbA ¢ in this specific population.

Methods

This retrospective non-interventional single-arm chart
review study was conducted by six diabetes centers in
Canada. Each center searched their databases for eligible
patient medical records for individuals aged 18years or
older with type 2 diabetes, on a basal only insulin regimen

for 1year or more, using FreeStyle Libre® Flash Glucose
Monitoring System (Abbott, Diabetes Care, Witney, UK)
for 3months or more when data were collected, had an
HbAlc measurement between 8.0% and 12.0% (64—
108 mmol/mol) 3 months or less prior to device use and an
HbA ¢ result recorded 3—6 months after. Final eligibility
for inclusion was determined by statistical analysis of the
extracted information.
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All HbA 1¢ measurements used in the analysis were from
the medical records. A baseline HbA 1¢ result was defined as
measured 90 days or less before the patient commenced use
of the device (index date). The HbAlc result after com-
mencing device use was defined as being measured between
90 and 194 days after the index date. Sites also extracted
information for: age, sex, BMI, concomitant disease/diabe-
tes complications, insulin use duration, and medications.

This chart review study collected retrospective, anony-
mized data from medical records, the protocol was submitted
to and approved by an accredited centralized institutional
review board, informed consent was not required.

Outcomes

Primary outcome was evaluation of HbAlc change from
baseline to an HbAlc measurement taken between 3 and
6months (90 and 194 days) after commencing the device.
The primary endpoint was analyzed for the following pre-
specified subgroups: age (<65 and =65 years), baseline
HbAlc (<9.0 and =9.0%), BMI (<30 and =30kg/m?),
sex, frequency of blood glucose testing, and insulin use
duration (<4 and =4 years).

Statistical analysis

Differences between HbAlc at baseline and 90-194 days
after initiation of device use were assessed by a paired t
test. To detect a change in HbAlc of 0.35% (3.8 mmol/
mol) with a power of 80% (at p <0.05), a total of 78 medi-
cal records were needed, based on an SD of change in
HbAlc of 1.1%.° Data analysis was performed by quali-
fied statisticians at Abbott Diabetes Care (UK) using ver-
sion 9.4 of SAS.

Results

Medical records (n=103) were identified by six diabetes
centers in Canada and data were extracted for the period
November 2017-May 2020. Three medical records did not
meet the inclusion criteria, four medical records omitted a
baseline HbAlc within 90days of device initiation and
two did not have an HbA 1c result 90-194 days after start-
ing device use. Three medical records were retrospectively
excluded as prandial insulin was used after device use ini-
tiation. From the 91 medical records included in the pri-
mary endpoint analysis, mean age was 64.3 years, mean
baseline HbAlc was 8.9%, mean BMI 30.5kg/m?, and 63
(69.2%) records were for male patients. Glucose-lowering
medication was prescribed in 87 (95.6%) records and
GLP1-agonists in 44 (48.4%), in addition to basal insulin.

Primary end point

HbA 1c significantly decreased by 0.8% = 1.1 mean = SD
(95% confidence interval for change—1.1t0—0.6 [-9.1 mmol/
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Figure |. Change in HbAlc by baseline HbA ¢, age group,
sex, duration of insulin therapy, BMI, and BG test frequency at
baseline (mean and 95% confidence interval).

mol = 12.1, —11.6 to —6.6], p<0.0001) from baseline
HbAlc 8.9% * 0.9 (74.1 mmol/mol £9.7) to 8.1% % 1.0
(65.0mmol/mol = 10.5) 3—6months after initiation of
device use.

The mean number of days between device initiation and
final HbA1c values was 123.0days (median 118.0). A sen-
sitivity analysis for change in HbAlc for different time
windows of the final HbAlc value (121-149, 107-163,
and 90-180days) showed change in HbAlc remained the
same ([—0.8%, p=0.0002], [-0.7%, p<<0.0001], and
[-0.8%, p <0.0001], respectively).

Comparing baseline HbAlc to HbAlc levels for each
month of the 3—6 month period after the index date (months
3—4,4-5, 5-6, and 5/2—6'2), HbAlc change remained simi-
lar ([-0.8%, p<0.0001], [-0.8%, p=0.0002], [-0.7%,
p=0.0299], and [—1.1%, p=0.0475], respectively).

Subgroup analysis

HbAlc improvement was observed by age (<65 years,
p<<0.0001 and =65years, p=0.0001), bascline HbAlc
(<9% and =9.0%, p<<0.0001), BMI (<30 and =30kg/
m?, p<<0.0001), insulin use duration (<4 and =4year,
p<<0.0001), and sex (female [n=28, p=0.0147] and male
[n=63, p<0.0001]), shown in Figure 1. Change in HbAlc
was more pronounced in baseline levels =9.0%
(—1.6% = 1.3 mean = SD, p < 0.0001). Blood glucose test-
ing frequency data was available for 57% (n=52/91) of
medical records. The majority (n=47/52) of testing was
<2 tests/day and HbAlc reduced (—1.1 = 1.2, mean = SD,
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p<<0.0001). For >2 tests/day (n=5) final HbAlc fell by
1.3% = 1.4 without reaching significance (p=0.1161).

Discussion

The last decade has seen a rapid advance in safe and accu-
rate glucose monitoring technology. Evidence is growing
for glycemic benefit associated with glucose monitoring
technology use in type 2 diabetes, however, more recent
studies excluded basal only insulin use.">* The current ret-
rospective chart review study evaluated the impact on
HbA 1c of initiating flash glucose monitoring in type 2 dia-
betes managed with a basal insulin only regimen in
Canada. The observed significant decrease in HbAlc of
0.8% supports the 0.6% reduction reported for flash glu-
cose monitoring use in type 2 diabetes treated with basal
insulin by a recent American study and findings from three
European studies and one study from Israel in type 2 dia-
betes and basal-bolus insulin therapy.>*’ Vigersky et al.’
reported a 1.2% HbA1c reduction (within the intervention
group) at 6months for a prospective randomized con-
trolled trial analyzing intermittent use of real-time CGM in
a type 2 diabetes cohort using either basal insulin or glu-
cose lowering medication.

A recent meta-analysis suggests that a mean HbAlc
reduction of 0.7% could be expected for a mean baseline
HbAlc of 8.9%.% Furthermore, flash glucose monitoring
use in type 1 and type 2 diabetes is associated with a 0.4%
decrease in HbAlc for each 1% increase in baseline levels
over 7.2% (4mmol/mol for each 11 mmol/mol over
55 mmol/mol), which supports the HbAlc change in the
current study.’ The observed change in HbAlc was more
marked at baseline HbAlc levels above 9%, a pattern
which has been noted by others.*°

Similarly, to other recent studies assessing flash glu-
cose monitoring use in type 2 diabetes, HbAlc reduction
in the current study was not associated with age.* HbAlc
reduction was also observed with low baseline frequency
of blood glucose testing, supporting data from France, and
the view that minimal blood glucose testing frequency
may not influence uptake or benefit from flash glucose
monitoring use.*

Baseline demographics and characteristic data for age,
BMI, duration of insulin use are comparable to those
reported for CGM studies in a similar population.>%!! The
observed baseline HbAlc is comparable to an RCT in a
similar population'® and up to 1% (11 mmol/mol) higher
than both a large multinational prospective study!! in a
similar cohort and a randomized controlled trial in type 2
diabetes with basal insulin or glucose lowering medica-
tion.” This elevated baseline HbA 1¢ was not unexpected as
insulin initiation in type 2 diabetes is often delayed in
Canada and less than half of the type 2 diabetes population
achieve glycemic targets.'? Extracted medical history data
were comparable to other studies in type 2 diabetes and

use of oral medications in addition to basal insulin reflects
current practice in Canada.

The current study methodology enabled an evaluation of
the impact of the device in real-life routine clinical settings
in multiple geographical areas of Canada. The number of
medical records available for review was limited by the
exclusion of prandial insulin use, a common next therapy
step, after initiation of the device. Additionally, the study
design limited the attributable benefits associated with flash
glucose monitoring and standard diabetes care as these were
not evaluated against a control group or through propensity
score matching. The retrospective study approach also pre-
vented more individualized data capture, such as changes in
medication, meaning an evaluation of therapy adjustments
and the primary endpoint was not possible. However, the
influence on patient behavior/inclusion was minimized
allowing the observed results to be generalized and applied
in other routine practice settings. Lastly, although the dem-
onstrated decrease in HbAlc in the current study is notable,
mean HbA 1¢ at study end remains above the recommended
target and further studies are warranted in this population.

Conclusions

In conclusion, this retrospective study showed a signifi-
cantly reduced HbA 1¢ following the initiation of flash glu-
cose monitoring technology to support management of
type 2 diabetes treated with basal insulin in Canada.
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