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Abstract
Background: Accuracy of a seventh-generation “G7” continuous glucose monitoring (CGM) system was evaluated in
children and adolescents with type | diabetes (TID).

Methods: Sensors were worn on the upper arm and abdomen. The CGM data were available from 127 of 132 participants,
ages 7 to |7 years, across 10.5 days of use, various glucose concentration ranges, and various rates of glucose change for
comparisons with temporally matched venous blood glucose measurements (YSI). Data were also available from 28 of 32
participants, ages 2 to 6 years, for whom capillary (fingerstick) blood provided comparator glucose values. Accuracy metrics
included the mean absolute relative difference (MARD) between CGM and comparator glucose pairs, the proportion of
CGM values within 15 mg/dL or 15% of comparator values <100 or =100 mg/dL, respectively, and the analogous %20/20
and %30/30 agreement rates.

Results: For participants aged 7 to |7, a total of 15437 matched pairs were obtained from 122 arm-placed and 118
abdomen-placed sensors. For arm-placed sensors, the overall MARD was 8.1% and overall %15/15, %20/20, and %30/30
agreement rates were 88.8%, 95.3%, and 98.7%, respectively. For abdomen-placed sensors, the overall MARD was 9.0%
and overall %15/15, %20/20, and %30/30 agreement rates were 86.0%, 92.9%, and 97.7%, respectively. Good accuracy was
maintained across wear days, glucose ranges, and rates of glucose change. Among those aged 2 to 6, a total of 343 matched
pairs provided an overall MARD of 9.3% and an overall %20/20 agreement rate of 91.5%.

Conclusions: The G7 CGM placed on the arm or abdomen was accurate in children and adolescents with TID. NCT#:
NCT04794478
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Introduction Here we describe the performance of a seventh-genera-
tion “G7” CGM system (Dexcom, Inc., San Diego, CA). The
G7 is a disposable, single-use device that features a smaller
wearable profile and shorter warm-up period than
the company’s earlier sixth-, fifth-, and fourth-generation

Continuous glucose monitoring (CGM) systems are approved
in many countries to inform diabetes treatment decisions in
children 2 years and older. Advancements in CGM technol-
ogy over the past decade (eg, better accuracy, predictive
alerts, automated insertions, data sharing capabilities, resis-
tance to acetaminophen interference, optional calibrations)! 5 i _
have likely contributed to increased CGM use in the pediat- sy e oo oot o o
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Table 1. Baseline Demographics (N = 164).

Demographic Value
Age, years
Mean (SD) 12.2 (4.1)
Median 12.9
Min, Max 27,179
Gender, n (%)
Female 78 (47.6%)
Male 86 (52.4%)

Ethnicity, n (%)
Hispanic or Latino
Not Hispanic or Latino
Race, n (%)
American Indian or Alaska Native
Asian
Black; African American; or of African Heritage
Native Hawaiian or Pacific-Islander
White
Other

21 (12.8%)
143 (87.2%)

0 (0.0%)
| (0.6%)
8 (4.9%)
0 (0.0%)
142 (86.6%)
13 (7.9%)

systems (G6, G5, and G4). The G7 system also differs from
these earlier systems in that the transmitter and sensor are
provided as an integrated unit, avoiding the need to attach
and remove a transmitter from different sensors during the
transmitter’s working life. The G7 system displays glucose
values and trending information over a 10-day wear session
that can be extended for an additional 12-hour “grace period,”
allowing users to continue monitoring their glucose levels
while starting a new sensor. In this study, we evaluated the
accuracy of the G7 CGM in children and adolescents 2 to 17
years of age. Accuracy metrics of G7 in adults are reported
elsewhere.’

Methods

Study procedures and methods were similar to those used to
assess G7 accuracy in adults.” Briefly, a prospective, multi-
center, single-arm study (clinicaltrials.gov, NCT04794478)
was conducted from February to June 2021 to evaluate the
accuracy and performance of G7 sensors. Participants were
enrolled at six US clinical sites and included older (ages 7-17
years) and younger (ages 2-6) cohorts.

The older cohort wore up to three G7 sensors on the back
of the upper arm and abdomen, with sensor insertions per-
formed at the clinic by participants and/or caregivers. Clinic
sessions of varying duration were scheduled on days 1 or 2,
days 4 or 7, and the second half of day 10 or the first half of
day 11 of sensor wear. Participants 13 to 17 years old had
two clinic sessions, whereas participants 7 to 12 years old
had one clinic session. During clinic sessions, members of
the older cohort had arterialized venous blood drawn from an
intravenous catheter; blood glucose was measured with the
YSI 2300 STAT PLUS analyzer (YSI, Inc., Yellow Springs,

OH). Blood glucose determinations were made at 15 5-min-
ute intervals for YSI values in the 80 to 300 mg/dL range and
at 10*5-minute intervals for YSI values that were <80 or
>300 mg/dL. Under close supervision and per protocol, sub-
jects aged 13 years and older underwent deliberate insulin
and meal challenges to induce mild to moderate hyperglyce-
mia and hypoglycemia. Accuracy metrics included mean
absolute relative difference (MARD), as well as %15/15 (the
proportion of CGM values within 15% of the YSI compara-
tor for glucose >100 mg/dL or within 15 mg/dL of the YSI
comparator for glucose =100 mg/dL) and the analogous
%20/20 and %30/30 agreement rates.

The younger cohort (ages 2-6 years) wore up to two G7
sensors on the arm, abdomen, or upper buttocks and partici-
pated in one clinic session lasting approximately 4 hours that
did not involve intentional glucose manipulations. Capillary
(not venous) blood glucose measurements (Ascencia
CONTOUR NEXT; Ascensia Diabetes Care, Parsippany,
NJ) were collected approximately every 30 minutes and used
as comparator values. Surveys regarding the ease of sensor
insertion and comfort were completed by participants or
caregivers.

Results

Study Population

A summary of baseline demographics for 164 participants is
shown in Table 1, 132 of whom were aged 7 to 17 and 32 of
whom were aged 2 to 6 years. Of those in the older cohort,
one withdrew from the study before sensor insertion, one did
not participate in any clinic sessions, and three had both arm
and abdomen devices fail prior to clinic sessions. The
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Table 2. Accuracy of CGM vs YSI by Clinic Session Day, Participants Aged 7 to |7 Years.

Placement Clinic day Matched pairs (n) %15/15 (%) %20/20 (%) %30/30 (%) MARD (%)
Arm Day | 1741 74.6 87.7 95.7 1.7
(N=122) Day 2 1637 88.6 95.5 99.0 7.9
Day 4 1764 93.9 98.4 99.8 6.8
Day 7 1577 95.4 99.1 99.9 6.8
Day 10 669 96.6 99.3 100.0 6.3
Day 10.5 680 89.4 94.1 98.7 73
Overall 8068 88.8 95.3 98.7 8.1
Abdomen Day | 1758 773 88.6 96.6 1.1
(N=118) Day 2 1625 89.2 94.3 97.9 8.6
Day 4 1726 94.1 97.5 98.6 7.1
Day 7 1480 82.4 90.6 97.9 9.0
Day 10 442 88.5 95.5 98.6 9.2
Day 10.5 338 87.0 92.9 96.4 8.8
Overall 7369 86.0 92.9 97.7 9.0

Abbreviations: CGM, continuous glucose monitoring; MARD, mean absolute relative difference.

remaining 127 participants had 122 arm and 118 abdomen
devices with valid CGM readings and provided 15809
matched pairs for accuracy analysis. Of these matched pairs,
15437 (97.6%) included CGM values in the reportable range
0f 40 to 400 mg/dL and were used to calculate accuracy met-
rics; 8068 pairs were from arm-placed sensors and 7369
pairs were from abdomen-placed sensors.

There were 32 participants aged 2 to 6 years, with 28 par-
ticipants having CGM and capillary blood glucose matched
pairs available from 14 arm, 5 abdomen, and 13 upper but-
tocks devices. A total of 343 matched pairs from this younger
cohort included CGM values in the reportable range and
were available for accuracy analysis.

Accuracy Metrics

In the older cohort, data from 122 arm-placed sensors showed
an overall MARD of 8.1% and overall %15/15, %20/20, and
%30/30 agreement rates of 88.8%, 95.3%, and 98.7%,
respectively; 114 (93.4%) of the arm sensors provided >80%
of readings that were within the %20/20 agreement limits.
Data from 118 abdomen-placed sensors showed an overall
MARD of 9.0% and overall %15/15, %20/20, and %30/30
agreement rates of 86.0%, 92.9%, and 97.7%, respectively;
102 (86.4%) of the abdomen sensors provided >80% of
readings that were within the %20/20 agreement limits.
Table 2 summarizes accuracy results across the clinic ses-
sion day for the older cohort. Accuracy was good in both
arm- and abdomen-placed sensors across the 10.5-day wear
sessions. Accuracy improved after day 1 and remained good
through the 12-hour grace period. On day 1 of sensor wear,
the %20/20 agreement rate and MARD were 87.7% and
11.7% for arm-placed sensors, and 88.6% and 11.1% for
abdomen-placed sensors. By day 10.5 of sensor wear (grace
period), the %20/20 agreement rate and MARD had improved
to 94.1% and 7.3% (arm), and 92.9% and 8.8% (abdomen).

Accuracy was also good across glucose ranges for arm-
and abdomen-placed sensors (Table 3). MARD is provided
for glucose levels >80 mg/dL. while MAD is provided for
glucose =80 mg/dL. Of the 240 sensors used in the study, 11
(4.6%) had MARD values greater than 20 and 177 (73.8%)
had MARD values 10% or less (Figure 1). The average per-
sensor MARD was 8.7% = 5.8%. To assess G7 accuracy
within biologically relevant glucose ranges, matched pairs of
YSI and CGM data were analyzed. As shown in Table 4, con-
currence of CGM and Y'SI values for CGM-based concentra-
tion ranges of <70, 70 to 180, and >180 mg/dL was 73.5%,
89.6%, and 96.2% in arm-placed sensors and 63.6%, 89.0%,
and 95.5% for abdomen-placed sensors. Table 5 summarizes
accuracy across rates of glucose change. Accuracy was con-
sistent across various rate of change (ROC) categories ana-
lyzed. During rapid rates of change (RoC <-2 and >2 mg/dL/
min), the %20/20 agreement rate in arm and abdomen devices
was no less than 90.3%, and MARD was no more than 9.7%.

For CGM versus capillary blood glucose comparisons of
data from children aged 2 to 6 years, the overall MARD was
9.3%, and the %15/15, %20/20, and %30/30 agreement rates
were 83.4%, 91.5%, and 95.9%, respectively.

Adverse Events, Ease-of-Use, and Comfort

No serious adverse events were reported. Eight participants
reported mild-to-moderate device-related adverse events
corresponding to pain during sensor insertion, discomfort/
pain during sensor removal, or skin irritation at the adhesive
site. The insertion process was rated as “somewhat easy” or
“very easy” by 157 (96.4%) of the 163 participants who
responded to the survey question. When asked to compare
G7 to their previous system, 113 (71.5%) of 158 responders
rated the insertion process as “slightly easier” or “much eas-
ier,” and 117 (74.5%) of 157 responders rated the comfort of
G7 as “slightly better” or “much better.”
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Table 3. Accuracy of CGM vs YSI Across CGM Glucose Ranges, Participants Aged 7 to |7 Years.

CGM glucose Matched pairs %15/15 %20/20 %30/30 MARD MAD
Placement range (mg/dL) (n) (%) (%) (%) (%) (mg/dL)

Arm 40-60 402 74.4 85.3 92.0 NA 1.3
(N =122) 61-80 1089 93.0 95.5 97.8 NA 6.4
81-180 3386 86.5 94.1 98.7 84 NA

181-300 2029 88.5 97.0 99.8 7.6 NA

301-400 1162 96.9 99.4 100.0 5.4 NA

Abdomen 40-60 439 56.0 73.1 86.8 NA 15.6
(N=118) 61-80 865 85.9 90.6 96.0 NA 9.0
81-180 3046 84.1 91.2 97.8 9.2 NA

181-300 1874 90.4 97.4 99.6 7.1 NA

301-400 1145 95.4 99.6 100.0 5.7 NA

Abbreviations: CGM, continuous glucose monitoring; MARD, mean absolute relative difference; MAD, mean absolute difference.
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Figure |. Per-sensor MARD distribution. Abbreviations: MARD,
mean absolute relative difference; CGM, continuous glucose
monitoring.

Discussion

As described here, the G7 CGM has good accuracy in chil-
dren and adolescents aged 7 to 17 across days of wear, glu-
cose ranges, and rates of glucose change. For arm- and
abdomen-placed sensors, overall G7 MARD values were
8.1% and 9.0%, respectively, and overall %20/20 values
were 95.3% and 92.9%, respectively. G7 was also accurate in
young children aged 2 to 6 with overall MARD and %20/20
agreement rates of 9.3% and 91.5%, respectively. These
results are consistent with those of the G6 system in children
and adolescents with TID® and with an earlier study of the
G5 system that evaluated accuracy at different insertion
sites.’?

The G7 system shares several features with the earlier
CGM systems that have proven to be helpful in managing
pediatric diabetes. The Share/Follow feature, first introduced
with the G4 system, allows parents and caregivers to monitor
a child’s glucose levels and receive alerts for existing or

impending out-of-range values. It is used more often for
younger patients'® and has been associated with improved
glycemic parameters in youth.!! Other studies have demon-
strated that data sharing improves the quality of life and
reduces fear of hypoglycemia for parents and
caregivers.'214

Several new features were introduced with the G7.
Compared with the currently available G6, the G7 has a shorter
warm-up period (27 minutes vs 2 hours), making it possible
for youth and caregivers of young children to obtain glucose
data more quickly for diabetes management decisions. While
day 1 accuracy tends to be lower across CGM devices,'> G7’s
high day 1 accuracy coupled with its shorter warm-up period
should improve the sensor experience in young users.
Accuracy remained high through the 12-hour grace period at
the end of the 10-day sensor session (MARD of 7.3% in the
arm and 8.8% in the abdomen). Families and G7 users can
continue receiving accurate glucose measurements for half a
day while a new session is started. This additional sensor life
may be of use during months with 31 days in people with
insurance that provides only three sensors per month.

Barriers to sustained CGM use among children and adoles-
cents include discomfort during insertions or daily wear,
inconvenience, disruptive alerts, gaps in data, poor between-
device connections, and difficulty attaching multiple devices
to the body.'*!® These and other barriers likely contribute to
high rates of therapy abandonment, as documented in a recent
study from Australia were 59% of patients aged 15 to 21
stopped using the devices within 6 months, despite the pres-
ence of universal coverage.'® Design improvements to the G7
that enhance the usability of the device may address some of
these concerns. For example, the G7 has a shorter introducer
needle and a smaller implanted sensor, which may be associ-
ated with less discomfort (rather than pain) during insertion
and wear. The on-body components of G7 are smaller than
those of G6; users may find this to be more discrete and appre-
ciate that less skin is subject to potential irritation from the
adhesive patch. The G7 startup sequence involves fewer steps
than that of G6, and G7 provides 24 hours of data backfill
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Table 4. Concurrence of CGM and YSI Values by CGM Glucose Range.
Comparator glucose values (mg/dL)
CGM glucose <70 70-180 >180 Overall
Placement range (mg/dL) n (%) n (%) n (%) N
Arm <70 702 (73.5) 253 (26.5) 0 (0.0) 955
(N =122) 70-180 227 (5.7) 3582 (89.6) 187 (4.7) 3996
>180 0 (0.0) 123 (3.8) 3146 (96.2) 3269
Abdomen <70 625 (63.6) 354 (36.0) 3(0.3) 982
(N=118) 70-180 197 (5.6) 3133 (89.0) 189 (5.4) 3519
>180 0 (0.0) 138 (4.5) 2950 (95.5) 3088
Abbreviation: CGM, continuous glucose monitoring.
Table 5. Accuracy Across Glucose Rates of Change.
CGM rate range Matched pairs %20/20 MARD
Placement (mg/dL/min) (n) (%) (%)
Arm <=2 280 9I.1 9.6
(N =122) -2to <-I 896 94.8 8.3
-1 to <0 2864 96.2 77
Oto | 2461 96.4 79
> to2 813 94.5 83
>2 547 91.6 9.4
Abdomen <=2 268 90.3 9.7
(N=118) -2to <-I 854 91.8 8.7
-1 to <0 2675 92.6 9.0
Oto | 2219 94.4 8.9
> to2 677 94.1 8.6
>2 474 91.8 9.6

Abbreviations: CGM, continuous glucose monitoring; MARD, mean absolute relative difference.

(compared with 3 hours for G6) to allow for better data cover-
age. Audible alerts may also be temporarily silenced (up to 6
hours) to reduce alarm nuisance.

Strengths of this study include the large number of
matched pairs, the evaluation of accuracy metrics in different
glycemic ranges, and assessment of sensor accuracy at dif-
ferent anatomical locations. The inclusion of very young par-
ticipants is an additional strength of the study. Because of the
need to limit study burden in very young children, they were
not subjected to venous blood sampling or intentional glu-
cose manipulations; therefore, metrics for this population are
based on a different comparator method and do not include
accuracy at different glucose concentrations or glucose rates
of change. Further studies are warranted to evaluate the clini-
cal and psychosocial outcomes associated with G7 use in
clinical practice and to establish the suitability of G7 data for
use in automated insulin delivery systems.

Conclusions

The G7 CGM system provided accurate glucose concentra-
tion estimates in children and adolescents with T1D, whether
placed on the abdomen or arm. Good accuracy was observed

across the sensors’ working life and across a range of glucose
concentrations and rates of glucose concentration change,
suggesting that the data can be used safely as the basis for
diabetes management decisions. The G7’s on-body compo-
nents are smaller than those of G6, and the integration of the
G7 sensor and transmitter allows for a simplified initializa-
tion process. These attributes, combined with overall ease-
of-use and comfort, may contribute to higher adoption and
durable utilization rates for CGM in children and adolescents
with diabetes.

Abbreviations

CGM, continuous glucose monitoring; MAD, mean absolute differ-
ence; MARD, mean absolute relative difference; T1D, type 1
diabetes.
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