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Abstract

Background: Use of continuous glucose monitoring (CGM) systems can improve glycemic control, but widespread adoption
of CGM utilization has been limited, in part because of real and perceived problems with accuracy and reliability. This study
compared accuracy and performance metrics for a new-generation CGM system with those of a previous-generation device.
Subjects and Methods: Subjects were enrolled in a 7-day, open-label, multicenter pivotal study. Sensor readings were
compared with venous YSI measurements (blood glucose analyzer from YSI Inc., Yellow Springs, OH) every 15 min (+5 min)
during in-clinic visits. The aggregate and individual sensor accuracy and reliability of a new CGM system, the Dexcom® (San
Diego, CA) G4™ PLATINUM (DG4P), were compared with those of the previous CGM system, the Dexcom SEVEN® PLUS
(DSP).

Results: Both study design and subject characteristics were similar. The aggregate mean absolute relative difference (MARD)
for DG4P was 13% compared with 16% for DSP (P <0.0001), and 82% of DG4P readings were within +20mg/dL (for YSI
<80mg/dL) or 20% of YSI values (for YSI >80mg/dL) compared with 76% for DSP (P <0.001). Ninety percent of the DG4P
sensors had an individual MARD <20% compared with only 76% of DSP sensors (P=0.015). Half of DG4P sensors had a
MARD less than 12.5% compared with 14% for the DSP sensors (P=0.028). The mean absolute difference for biochemical
hypoglycemia (YSI <70mg/dL) for DG4P was 11 mg/dL compared with 16 mg/dL for DSP (P<0.001).

Conclusions: The performance of DG4P was significantly improved compared with that of DSP, which may increase routine
clinical use of CGM and improve patient outcomes.

Introduction

ONTINUOUS GLUCOSE MONITORING (CGM) has evolved

from an early-stage technology to an emerging standard
of care for diabetes patients managed with intensive insulin
therapy.'™ A key driver of this evolution is a growing reali-
zation among patients, clinicians, and payers of the potential
clinical value of CGM in motivating patients and helping
them reduce their exposure to hypoglycemia and hyper-
glycemia.

Numerous studies have shown that use of real-time CGM
can improve glycemic control in both children and adults with
type 1 diabetes® ' and in patients with type 2 diabetes who
are managed with or without intensive insulin treatment.'*™*

1Diablo Clinical Research, Walnut Creek, California.
2AMCR Institute, Inc., Escondido, California.
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The clinical benefit of CGM, however, is directly related to the
frequency of use of the technology. In many CGM studies,
significant clinical improvements were seen only in those
patients who regularly wore their CGM devices for approxi-
mately 6 days or more per week.®” 111516

Despite the demonstrated benefits of CGM, widespread
adoption of this technology has been slow, and sustained use
has been limited compared with its potential benefit on gly-
cemic control. In a recent analysis of a type 1 diabetes registry
in the United States, it was found that only 6% of patients
surveyed used CGM as a regular component of their diabetes
management.'” Although lack of reimbursement is often cited
as an obstacle,'®'? cost alone does not fully explain the low
percentage of CGM wuse. In fact, commercial insurance

“Rocky Mountain Diabetes and Osteoporosis Center, Idaho Falls, Idaho.

SDexcom, Inc., San Diego, California.
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coverage for CGM in type 1 diabetes is now common in the
United States, although it is subject to various degrees of cli-
nician documentation of medical necessity, depending on the
insurance carrier.”’ Nevertheless, many patients who are
started on CGM discontinue it shortly thereafter.”! Even in
clinical trials, in which patients receive greater physician and
nurse support than in routine clinical practice, the number of
patients who discontinued the studies because of sensor-
related issues or noncompliance with the protocol was sig-
nificant, ranging from 5.6% to 56%.’

The deleterious impact of poor accuracy, reliability, and
usability on sustained use of the technology was seen begin-
ning with the earliest real-time CGM systems. A study that
compared the first Food and Drug Administration (FDA)-
approved real-time CGM system, the Cygnus (Redwood City,
CA) GlucoWatch Biographer, with standard glucose moni-
toring showed that CGM use declined throughout the study
with participants citing skin irritation (76%), frequent gaps in
the data (56%), excessive alarms (47%), and inaccurate read-
ings (33%) as the main reasons for declining sensor use.*
Additionally, in studies of children and adolescents, a sig-
nificant number of subjects reported difficulties with CGM
use and/or alarms,”"*?* and patients often ignored their
alarms.” Moreover, inadequate sensor accuracy, compared
with capillary fingerstick or laboratory reference blood glu-
cose measurements, and poor system reliability have been
noted as a hindrance to widespread adoption of this tech-
nology for current adjunctive use and future use in artificial
pancreas systems.”**” These same issues may also negatively
impact clinician acceptance of CGM.?®

Although current real-time CGM systems differ consider-
ably from earlier-generation devices in terms of accuracy,
reliability, and usability, they also differ from each other in
terms of sensor size and geometry, duration of sensor life, and
calibration requirements, as well as in accuracy and reliability.
All of these factors impact patient and clinician confidence in
use of the technology. Findings from a recent survey of cur-
rent and previous CGM users revealed that continued use of
this technology is related to trust in the accuracy and reli-
ability of the data, the usability of the device, and patients’
confidence in their ability to use the data to augment infor-
mation obtained from capillary fingerstick testing.*

A common assessment metric is the aggregate mean ab-
solute relative difference (MARD) (expressed as a percentage)
between all temporally matched sensor and reference mea-
surements. MARD is defined as the average of the absolute
error between all CGM values and matched reference values;
the smaller the difference, the closer the CGM reading is to the
reference glucose value. CGM systems with high aggregate
MARD values have larger individual measurement dis-
crepancies between the CGM device and blood glucose de-
terminations made with blood glucose meters or laboratory
reference devices. The accuracy and reliability of real-time
CGM systems, as measured by aggregate MARD, have un-
dergone significant improvement in the relatively short pe-
riod of time since the first devices were approved by the FDA.
The first three systems made by different manufacturers and
approved by the FDA in 2001, 2005, and 2006 had MARD
values of 22.0%,%° 19.7%,%' and 26.0%,%> respectively. One
system approved in 2007, but not currently available in the
United States, reported a MARD of 12.8%.3 However, this
system required a prolonged warm-up period (10h), and the
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accuracy of this system in the hypoglycemic range was rela-
tively poor.*> More recently, second- and third-generation
CGM systems approved by the FDA in 2007 and 2009 had
MARD values of 16.7%>* and 15.9%, respectively.

The fear of hypoglycemia is widely recognized as a major
barrier to achieving and sustaining optimal glycemic con-
trol.*® Accuracy of CGM devices in the hypoglycemic range is
important in order for the technology to provide timely
warnings of real or impending hypoglycemia, build user trust
in their devices, and help users reduce their fear of hypogly-
cemia. Conversely, poor accuracy of CGM systems in the
hypoglycemic range is detrimental to building trust in the
technology and overcoming fear of hypoglycemia. In a recent
study that looked at short-term use of real-time CGM, the
authors attributed the study’s failure to show a reduction of
the fear of hypoglycemia to the CGM system’s inaccuracy at
low blood glucose levels.”

In addition to accuracy, patients must perceive their CGM
devices to be reliable and easy to use. Studies of earlier CGM
systems reported numerous technical difficulties with the
devices, including lengthy warm-up periods in which data
were unavailable to the patient, receiver signal interruptions
(data gaps) lasting several hours or days, device errors that
prevented data capture, and frequent erroneous alarms.®®

A fourth-generation CGM system, the Dexcom® G4™
Platinum CGM system (DG4P), was approved by the FDA in
October 2012 and may address many of the concerns seen in
both previous and current CGM systems. The purpose of this
study was to compare the accuracy and reliability of the new
DG4P system with a previous-generation CGM system, the
Dexcom SEVEN® PLUS (DSP) system.

Research Design and Methods

The DGA4P system was studied in an open-label, single-arm,
multicenter, pivotal study involving subjects older than 17
years of age with type 1 and type 2 diabetes who were willing
and thought able to comply with the study protocol. Subjects
were excluded if they had hematocrit levels outside the range
of the study blood glucose meter, were pregnant or on dial-
ysis, had a condition such as cardiovascular or cerebrovas-
cular disease or epilepsy that would pose a risk from
hypoglycemia, had significant hypoglycemia unawareness or
recent severe hypoglycemia, or had a known, chronic infec-
tious disease that could pose a risk to the study staff handling
blood samples. The study protocol was reviewed by the FDA
through the Investigational Device Exemption process and
approved by the institutional review boards of all partici-
pating centers. All subjects provided witnessed, written in-
formed consent prior to enrollment.

Study device

The DG4P system utilizes an advanced version of the
glucose oxidase sensor technology used in previous electro-
chemical glucose sensor technologies. Similar to its prede-
cessor, the DSP system, the new device consists of a 7-day
transcutaneous sensor, a transmitter, and a receiver and
measures glucose in the interstitial fluid at 5-min increments.
The transmitter sends an electrical signal to the receiver,
where it is processed into a glucose value and adjusted based
on twice-daily calibration using self-monitoring of blood
glucose (SMBG).
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DG4P study procedures

After training, subjects inserted their own sensors into
subcutaneous tissue in their abdomen. Subjects were in-
structed to calibrate their CGM device twice daily per labeling
recommendation. All subjects used the OneTouch® Ultra® 2
meter (LifeScan, Inc., Milpitas, CA) for calibration of the CGM
device and for routine blood glucose testing during the study.
Subjects were asked to come to the clinic on Days 1, 4, and 7
for a 12-h period of glucose monitoring using both venous
samples and capillary fingersticks for comparison. During
each session, subjects had venous blood draws approximately
once every 15+5min to allow for comparison against the YSI
(Yellow Springs, OH) blood glucose analyzer and SMBG
values. The venous samples were arterialized with a heating
pad at the venous sample catheter site. SMBG was performed
twice per hour and as indicated for diabetes management.
These additional SMBG measurements were not used for
further calibration of the CGM device. Carbohydrate con-
sumption, insulin dosing, and meal timing were manipulated
to obtain a wide range of glucose values (from <60 mg/dL up
to 400mg/dL) per precise instructions in the protocol and
under close direction and observation of the study investi-
gator staff. Adverse event screening and sensor insertion site
assessments were performed at each clinic visit and docu-
mented. Digital data from all study receivers and SMBG
meters were downloaded via personal computer for analysis.
Data from all CGM systems were masked to the study staff
and subjects for the duration of each in-clinic session. During
home use, CGM data were unmasked. Subjects were in-
structed to manage their glucose level as per their routine
diabetes management guidelines.

Evaluation of CGM performance

The accuracy of both the GDP4 and the DSP systems was
assessed using the MARD overall, the mean absolute differ-
ence (MAD) (in mg/dL) in hypoglycemia, and the clinically
accurate Clarke error grid (CEG) A zone® with reference to
temporally matched measurements made with the venous
samples tested on a YSI analyzer. The MARD was determined
as an aggregate value from the total number of paired points
compared with the reference value. The MARD was also as-
sessed individually for each sensor in the study and plotted as
a histogram distribution to permit evaluation of a sensor
performance metric that may better reflect users” experience
with their sensors. In addition, the system point accuracy was
measured as the proportion of all sensor values that were
within +20mg/dL of the YSI reference value (obtained dur-
ing in-clinic days) for glucose levels <80mg/dL and *20%
at YSI glucose levels >80mg/dL (hereafter referred to as
%20/20).

Evaluation of sensor precision and reliability

Approximately one-half of DG4P study subjects and ap-
proximately one-third of DSP study subjects wore two sen-
sors, simultaneously, to assess precision using the percentage
coefficient of variation, defined as the standard deviation (SD)
of the two systems worn divided by the average of the two
sensors. During home use, CGM data from one system were
masked, whereas data from the other system were unmasked.
The number of sensor measurements per day was evaluated
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relative to the maximum possible readings per day. Sensor life
was also evaluated as the time from the first CGM reading
after insertion to the time of sensor failure prior to the re-
moval.

Statistical analysis

Univariate analyses were performed to obtain all descrip-
tive statistics of evaluated variables. Goodness of fit tests were
used to evaluate the distributions. The comparisons included
accuracy overall, accuracy in hypoglycemic range, clinical
accuracy, precision, and reliability.

Two-sample nonparametric tests were used for the com-
parison of continuous variables, and ;(2 tests were used for the
comparison of categorical variables such as the percentage of
values in the CEG A zone. Histogram plots and empirical
distribution plots were used to virtually assess the differences
of the systems” MARDs. All comparisons were conducted at
a=0.05 level of significance using two-tailed tests. Analyses
were performed using SAS version 9.3 software (SAS In-
stitute, Inc., Cary, NC).

Results

In the DGA4P pivotal study conducted in 2011, 72 subjects
were enrolled at four clinical centers in the United States. In
the DSP pivotal study conducted in 2008, 53 subjects were
enrolled at three sites in the United States. In total, 108 sensors
were worn by subjects in the DG4P study compared with 67
sensors in the DSP study. Over the measurement range of 40—
400mg/dL, there were in total 13,538 matched pairs in the
DG4P study compared with 1,827 matched pairs in the DSP
study. Baseline characteristics of subjects in both groups were
comparable. In the DG4P study, 60 (83%) subjects had type 1
diabetes, and 12 (17%) subjects had type 2 diabetes; in the DSP
study, 43 (81%) subjects had type 1 diabetes, and 10 (19%) had
type 2 diabetes. In the DG4P population, 44 (61%) were male,
and the mean age was 42.2+14.0 years (range, 18-74 years). In
the DSP population, 31 (58.5%) were male, and the mean age
was 47.3+12.4 years (range, 22-71 years). In the DG4P study,
subjects had a mean baseline glycated hemoglobin (A1C) level
of 7.7+1.3%, with a mean body mass index of 28.7+5.8kg/
m?. In the DSP study, subjects had a mean baseline A1C level
of 7.4+1.3%, with a mean body mass index of 27.9+7.7kg/
m®. Subjects in both studies were predominantly non-
Hispanic white (76.3% for DG4P and 98.1% for DSP).

The DG4P system performance was significantly better
than that of the DSP system in all parameters assessed, in-
cluding MAD, MARD, CEG, %20/20, low glucose ranges,
paired sensor coefficient variability, sensor display rate, and
sensor life (Table 1). The aggregate MARD value for the DG4P
system was significantly less than that for the DSP system on
Days 4 and 7 (P<0.0001). Accuracy in the hypoglycemia
range was also significantly better with the DG4P compared
with the DSP (P<0.001). There was greater consistency in
DG4P performance as measured in the subset of 36 subjects
who wore two sensors simultaneously. The coefficient of
variation among these subjects was 7% on average, compared
with 11% on average observed in the DSP study. Lastly, more
DGA4P sensors lasted 7 days compared with DSP sensors and
provided significantly more CGM daily readings (P <0.001).

The MARD of all matched pairs (CGM reading to YSI
value) for each individual sensor was evaluated and plotted
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TABLE 1. COMPARISONS OF PERFORMANCE METRICS
BETWEEN THE DExcom G4 PLATINUM
AND SEVEN PLUS SysTEMS
Parameter DG4P DSP P value
Sensors (1) 108 67 —
Number of samples paired 13,538 1,827 —
with reference (YSI)
%20/20 mg/dL 82% 76% <0.0001
MAD (mg/dL) 21 25 <0.0001
MARD 13% 16% <0.0001
Within biochemical hypoglycemia (YSI <70 mg/dL)
MAD (mg/dL) 11 16 <0.0001
MARD 18% 27% <0.0001
Percentage of CGM values 88% 73% 0.015
that were <70 mg/dL
when severe hypoglycemia
(YSI <55mg/dL)
CEG Zone A
Day 1 70% 73% 0.0003
Day 4 85% 75% <0.0001
Day 7 83% 68% <0.0001
Overall 79% 73% <0.0001
Aggregate MARD
Day 1 16.7% 16.2% 0.534
Day 4 114% 14.3% <0.0001
Day 7 119% 17.7%  <0.0001
CEG Zone A within 70% 53% <0.0001
biochemical hypoglycemia
(YSI <70mg/dL)
Mean paired sensor coefficient 7% 11% <0.001
of variation
Sensor daily display rate 97% 90%  <0.001
Sensor duration (% of 7 days) 94% 89% 0.278

CEG, Clarke error grid; CGM, continuous glucose monitoring;
DG4P, Dexcom G4 Platinum; DSP, Dexcom SEVEN PLUS; MAD,
mean absolute difference; MARD, mean absolute relative difference;
YSI, reference value measured with the YSI blood glucose analyzer.

as a histogram (Fig. 1) and empirical distribution (Fig. 2). The
presence of outlier sensor MARD and the asymmetrical dis-
tribution of MARD values necessitate the use of logarithmic
scale for proper statistical analysis. The log-normal distribu-
tion of the sensor MARD values for both the DG4P and DSP
data is shown in Figure 1. The median of the individual DG4P
sensor MARD values was 12.5% with an interquartile range
from 9% to 16%, whereas the median of the individual DSP
sensor MARD values was 14% with an interquartile range
from 12% to 20%. Using a standard statistical test method, the
nonparametric two-sample test, the differences between the
DG4P and DSP distributions were found to be statistically
significant (P=0.028). The bottom graph in Figure 1 shows the
two distributions with clear separation between the median
MARD for the DG4P and DSP systems. The cumulative dis-
tribution function is a method for calculating and displaying
the proportion of sensors with a given MARD or less. The
cumulative distribution function for the individual sensor
MARD:s for the DG4P and DSP systems shown in Figure 2
demonstrates a clear separation and statistically significant
better performance between the DG4P and the DSP. Com-
parison of the two cumulative distribution function curves
shows there is a higher proportion of DG4P sensors with
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lower MARDs than of DSP sensors. In addition, the ¢ test for
the log-transformed MARD variables also demonstrated a
statistical significant smaller MARD for the DG4P sensors
(P=0.003). Furthermore, 97 of the 108 (90%) DGA4P sensors
had a MARD less than 20% compared with 51 of the 67 (76%)
DSP sensors (P=0.01).

In the CEG analysis, the overall percentage of matched
pairs in the clinically accurate CEG A zone was significantly
greater for the DG4P system compared with the DSP sensor
(P<0.0001) (Table 1). However, the DSP system had a small
but statistically significant higher CEG A zone percentage
than the DG4P on the first day (P =0.0003). After the first day,
the DG4P system was more clinically accurate than the DSP
system with statistically significantly higher percentages of
values in the CEG A zone on Days 4 (P<0.0001) and 7
(P <0.0001). In addition, the top quartile of DG4P sensors with
the lowest MARDs exhibited 95% of their readings in the CEG
A zone and had a mean individual sensor MARD of 7%. The
top two quartiles of DG4P sensors exhibited 90% of their
readings in the CEG A zone and had a mean individual sensor
MARD of 9%. The top three quartiles of DG4P sensors ex-
hibited 86% of their readings in the CEG A zone and had a
mean individual sensor MARD of 11%. The comparison
of interquartile performance of DG4P and DSP is shown in
Table 2.

Discussion

In this report, significant improvements in the accuracy and
reliability of a new-generation CGM device, the DG4P, were
demonstrated after the first day of use and sustained over the
duration of sensor wear compared with a previous-generation
CGM device, the DSP. Improvements were most clinically
relevant in the system’s accuracy within the hypoglycemia
range. When the actual glucose level, as determined by the
YSI analyzer value, was in marked clinical hypoglycemia
(<55mg/dL), the DG4P system detected biochemical hypo-
glycemia (<70 mg/dL) 88% of the time, compared with 73%
of the time with DSP.

Furthermore, a significant reduction in the number of
outlier sensors (those with an individual sensor MARD
>20%) was observed in the clinical study reported here. There
was also greater consistency in performance. Although pa-
tients will not wear two CGM systems concurrently in routine
clinical practice, the decrease in variance between the two
systems in half the subjects in the present study demonstrated
a higher level of precision than has been seen with CGM
systems historically. The increased range of the DG4P trans-
mitter resulted in significantly fewer gaps in the CGM read-
ings, providing a nearly uninterrupted data stream to the
receiver (97% or 279 of 288 possible measurements per day).

There are several changes in the DG4P system compared
with the DSP system that may be responsible for the im-
provement in the performance reported here. Both the DSP
and DG4P systems use a small, flexible sensor wire (12 mm in
length), inserted by the patient into the subcutaneous area of
the abdomen at a 45° angle via the same-size 26-gauge in-
troducer needle. This results in a depth of placement of ap-
proximately 8 mm into the adipose tissue. The diameter of the
sensor wire was decreased from 180 ym in the DSP system to
130 um in the DG4P. The 60% reduction of the DG4P sensor
wire volume compared with the DSP sensor may help
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FIG. 1. Histograms of individual sensor mean absolute relative difference (MARD) for the Dexcom (top) G4 Platinum
(DGA4P) and (middle) SEVEN PLUS (DSP), with a log-normal curve superimposed on each distribution. (Bottom) The median
of the values of the individual DG4P sensor MARD values was 12.5% compared with 14% for the DSP individual sensor
MARD values. The interquartile range for the individual sensor MARD for the DG4P was 9-16% compared with 12-20% for
the DSP. In brief, the histograms show that the individual sensor MARD distribution for the DG4P has been narrowed and
shifted toward the left compared with the DSP.
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FIG. 2. The cumulative distribution functions of the individual sensor mean absolute relative difference (MARD) for the
Dexcom G4 Platinum (DG4P) and SEVEN PLUS (DSP) showing the difference in individual sensor MARD between the two
systems. Comparison of the two cumulative distribution function curves shows there are a higher proportion of DG4P

sensors with lower MARDs than of the DSP sensors.

attenuate the tissue trauma associated from the in-dwelling
sensor wire, thereby facilitating more consistent perfor-
mance and improved sensor accuracy over time. In addition,
modifications in the sensor membrane material in the DG4P
sensor were designed to further reduce the foreign body re-
sponse, achieve improved biocompatibility over a wider
range of patients using the device, and decrease data lost
because of the reduction of physiological interferences trans-
mitted across the previous sensor membrane compared with
the DSP sensor. Furthermore, the glucose oxidase system
used in the DG4P was optimized to operate at low oxygen
and low current density with a high signal-to-noise ratio in
order to improve performance across the full duration of
wear and at low glucose. The DG4P also incorporates changes
in the algorithm to compensate for known sensor behavior as
a function of time during the 7-day duration of use. The
change in the DG4P transmission frequency from 0.4 GHz to
2.4 GHz extended the transmitter range from 5 feet with the
DSP to 20 feet and improved data capture and overall sys-
tem reliability.

A key strength of our study was utilization of metrics that
may better reflect the true experience users might expect from
their CGM device. Although it is customary to cite the ag-
gregate MARD value as a characterization of sensor perfor-
mance from a given clinical study, this metric may not
adequately reflect the user experience with a particular CGM
system. Patients using CGM as part of their routine diabetes
management experience CGM performance according to the
accuracy of each individual sensor, not by aggregate data.
Accordingly, in addition to the aggregate MARD, we have
reported the distribution of individual sensor MARD values.
In our study, device calibration was performed twice daily
with an SMBG meter, as stated in the FDA-approved labeling.
More frequent calibration with an accurate SMBG system may
result in even greater accuracy but is not necessary to achieve
the high level of performance reported here. The increase in
accuracy seen overall with the DG4P compared with the DSP
was not manifest on the first day of sensor use. There are
multiple reasons for this, most notably that both systems used
the same gauge introducer needle and are both dependent on

TABLE 2. CLARKE ERROR GRID ZONE A AND MEAN SENSOR MEAN ABSOLUTE RELATIVE DIFFERENCE (MARD)
CoMPARISON BETWEEN THE DExcoMm G4 PLATINUM AND SEVEN PLUS SysTEMS
BAseED oN QUARTILES OF MARD VALUES FOR EACH INDIVIDUAL SENSOR

Sensor MARD quartiles

System, comparison Top 25% Top 50% Top 75% All sensors
DG4P
Number of sensors 28 56 84 108
Average sensor MARD 7% 9% 11% 13%
Number of of matched pairs per quartile 3,316 7,032 1,0191 13,538
CEG Zone A 96% 90% 86% 80%
DSP
Number of sensors 17 34 51 67
Average sensor MARD 9% 11% 13% 16%
Number of matched pairs per quartile 471 957 1,427 1,827
CEG Zone A 92% 88% 80% 73%

CEG, Clarke error grid; DG4P, Dexcom G4 Platinum; DSP, Dexcom SEVEN PLUS; MARD, mean absolute relative difference.
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the accuracy of multiple fingerstick calibrations on Day 1 in
order to establish proper calibration of the sensor.

A weakness of the current study was its short duration,
which was intended for assessment of the systems” accuracy
and reliability and not for evaluation of the sustained use of
CGM or of clinical end points, such as A1C change or inci-
dence of hypoglycemia. More studies are needed to evaluate
the long-term impact of the improved accuracy and reliability
of the latest generation of real-time CGM devices on patient
utilization of the technology.

Although CGM does not yet have the point accuracy of the
current generation of blood glucose monitors, it can provide
patients with timely alerts of real or impending hypoglycemia
and hyperglycemia. It also provides additional valuable in-
formation on the direction and rate of glucose change, which
may assist patients in making better diabetes treatment de-
cisions. Numerous clinical studies to date have shown that the
clinical benefit of CGM is directly correlated with regular use
of the technology for an average of at least 6 days per
week. 727111516 1h these studies, sustained CGM use was
associated with reduced duration of hypoglycemia and sta-
tistically significant reductions in A1C.%” In addition, reduc-
tion of the incidence of hypoglycemia has also been
observed.'! The full potential clinical benefits of CGM systems
have not, however, been fully realized either in clinical studies
or in routine clinical use. Despite its potential impact on gly-
cemic control, CGM use has been limited because of real and
perceived problems with sensor accuracy and reliability.

The enhanced accuracy and performance of the latest-
generation CGM device, the DG4P, may lead to greater clinician
and patient acceptance, more sustained use of the technology,
and improved glycemic control. Improvements in sensor accu-
racy and reliability may also be important in facilitating further
advances in the development of artificial pancreas systems.
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