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ABSTRACT

Aim: To assess the differences in glucose readings between the continuous glucose monitoring calibration-free interstitial sensors versus capillary blood glucose
monitoring by glucometer.

Study design: Two healthy non-pregnant volunteers participated in the study, and wore simultaneously both the calibration-free Freestyle Libre and the Dexcom G6
sensor. Glucose values were recorded before and after meals during breakfast, lunch, and dinner on three separate days by either scanning the Freestyle Libre CGM
sensor with a smartphone, or obtaining glucose readings real-time through the Dexcom G6 CLARITY mobile application. Blood glucose values were recorded using
the Accu-Chek Active glucose meter. The Wilcoxon signed-rank test was used for paired non-parametric data to compare glucose readings between groups.
Results: The average glucose values obtained from the Dexcom G6 CGM consistently registered higher (6.54 + 0.80 mmol/L) and those from the Freestyle Libre (5.49
+ 0.65 mmol/L) consistently lower, from the glucometer (6.17 + 0.55 mmol/L), with p-value <0.05 between groups. In the three-way comparison, the Dexcom G6
CGM sensor yielded the highest values, followed by the glucose meter, and finally the Freestyle Libre CGM sensor

Conclusion: Both CGM systems exhibited discrepancies from blood glucose (BG) measurements, and variations were observed among the different CGM systems

themselves.

1. Introduction

Continuous glucose monitoring (CGM) is increasingly used in ob-
stetrics and gynaecology [1]. The conventional method for monitoring
glucose levels in patients involves frequent capillary blood sampling to
ensure close monitoring. However, self-monitoring of blood glucose
does not provide a complete daily glucose profile due to long intervals (i.
e. nighttime sleep) between finger pricking and relies heavily on a pa-
tients’ compliance [2]. The CGM system offers a promising alternative
by continuously providing a greater number of glucose readings, thus
offering a more comprehensive understanding of glucose control. They
enable the detection of trends and patterns, facilitating the development
of personalized glucose monitoring management strategies [1].

The measurement performance of various commercially accessible
CGM systems have been explored [3-6], including the differences in the
performance of these CGM sensors with and without calibration [7].
However, these studies were all conducted in patients with Type I dia-
betes, and in inpatient or controlled settings [3-7] and were utilizing the
older generation of Dexcom sensors [3-6]. There is a scarcity of studies
investigating variations in glucose readings from CGM sensors used in

clinical practice, versus glucose readings from the traditional glucose
meter in non-diabetics and free-living conditions. This study is designed
to assess the differences in glucose readings between the Freestyle Libre
and Dexcom G6 CGM sensors, compared to the blood glucose meter.

2. Study design

Two healthy non-pregnant volunteers participated in the study, and
wore simultaneously both the calibration-free Freestyle Libre (Abbott
Diabetes Care, Alameda, California, USA) and the Dexcom G6 sensor
(Dexcom, Inc., San Diego, CA, USA) on the upper arm, either left or
right, for a maximum of 14 days for the Freestyle Libre, and up to 10
days for the Dexcom G6. The Freestyle Libre recorded interstitial glucose
readings every 15 min, 2 while the Dexcom G6 recorded interstitial
glucose readings every 5 min > Glucose values were recorded before and
after meals during breakfast, lunch, and dinner on three separate days by
either scanning the Freestyle Libre CGM sensor with a smartphone, or
obtaining glucose readings real-time through the Dexcom G6 CLARITY
mobile application. Blood glucose values were recorded using the Accu-
Chek Active glucose meter (Roche Diagnostics GmbH, Mannheim,
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Germany). This study, exempted from an ethics review under institu-
tional policy, was conducted in accordance with the ethical standards
outlined by the responsible institution for human subjects, as well as the
principles set forth in the Helsinki Declaration. The description of the
glucose values was presented as mean and standard deviation averaged
over three days for both individuals. The Wilcoxon signed-rank test was
used for paired non-parametric data to compare glucose readings be-
tween groups and statistical analyses were performed using STATA
software version 13.1 (Statacorp LP, College Station, TX, USA).

3. Results

The analysis of glucose readings reveals a consistent pattern: the
average glucose values obtained from the Dexcom G6 CGM consistently
registered higher (6.54 + 0.80 mmol/L) and those from the Freestyle
Libre (5.49 + 0.65 mmol/L) consistently lower, from the glucometer
(6.17 + 0.55 mmol/L), with p-value <0.05 between groups. Across all
recorded data points, the Dexcom G6 CGM sensor yielded the highest
values, followed by the glucose meter, and finally the Freestyle Libre
CGM sensor (Table 1).

4. Discussion

In this study, we observed deviations in glucose readings between
the Freestyle Libre and the Dexcom G6 CGM sensors in the measurement
of interstitial glucose levels compared with capillary blood glucose
values assessed by the glucometer. Across the averaged glucose read-
ings, the Dexcom G6 CGM sensor yielded the highest values, followed by
the glucose meter, and finally the Freestyle Libre CGM sensor. Making
direct comparisons between our study findings and previously published
ones is challenging due to differences in parameters measured. While we
present our findings using simple mean and standard deviation, other
studies have explored the accuracy of the CGM systems using the Mean
Absolute Relative Difference (MARD) [3-6,8].

While the parameters measured may not align directly with our
study, two other studies have assessed the performance of these
commercially available CGM systems in free-living settings, and have
similarly observed deviations in the accuracy of the two systems from
blood glucose measurements [5,8]. One study conducted by Hanson
et al. compared the latest CGM devices, specifically the Dexcom G7 and
FreeStyle Libre 3 systems [8]. This single-arm study focused on adults
diagnosed with either type 1 diabetes (T1D) or type 2 diabetes (T2D).
Hanson et al. reported that the Dexcom G7 exhibited a significantly
higher MARD compared to the FreeStyle Libre 3 sensor, along with a
higher bias and lower agreement with capillary blood glucose mea-
surements [8]. Another study by Freckmann et al. had similar observa-
tions and reported deviations of the Dexcom G5 and Freestyle Libre from
blood glucose measurements [5].

The strength in our study is the direct impact on how these two CGM
sensors will be used in the clinical and home setting. This work em-
phasizes the importance of considering CGM characteristics when pre-
scribing these devices, and the consideration of prior calibration even
for calibration-free devices. The limitations to our study need to be
acknowledged. Firstly, comparisons to any other previous studies are
difficult due to the utilization of older Dexcom sensor generations, such
as G4 or G5 [3,4,6] and because of the lack of standardized protocols
and metrics used for reporting the differences in the CGM values. Sec-
ondly, we only have two cases based on a very small amount of data
collected over three days.

5. Conclusion

This study highlights the considerable variations in glucose readings
provided by different CGM systems. It underscores the need for more
extensive studies to validate the impact of each ‘calibration-free’ CGM
system on glycaemic control.
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Table 1

The comparisons of interstitial glucose values measured using the Freestyle Libre
CGM and the Dexcom G6 CGM and blood glucose values measured using a
glucometer.

Timing of glucose value Glucose measurement devices

t
measuremen Freestyle Dexcom G6  Glucometer
Libre
Mean (standard deviation)
“Morning
Pre-meal (mmol/L), n = 6 5.13 (0.29) 6.47 (0.29) 5.80 (0.34)
Post-meal (mmol/L), n = 6 5.33 (0.28) 5.90 (0.56) 5.97 (0.15)
“Afternoon
Pre-meal (mmol/L), n = 6 5.10 (0.1) 6.25 (0.43) 5.90 (0.48)
Post-meal (mmol/L), n = 6 5.18 (0.43) 6.78 (0.63) 6.15 (0.48)
“Dinner
Pre-meal (mmol/L),n =6 5.45 (0.83) 5.85 (0.48) 5.83 (1.01)
Post-meal (mmol/L), n = 6 6.80 (0.66) 8.02 (1.34) 7.38 (1.42)
Average glucose values (mmol/L), “5.49 (0.65) "6.54 “6.17 (0.55)

n =36 (0.80)

" Values presented are averages of six readings for each device (glucose from
two individuals over three days).

a b ¢ p value < 0.05 between groups (Freestyle Libre versus glucometer,
Dexcom versus glucometer, Freestyle Libre versus Dexcom G6).
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