Medical Devices: Evidence and Research

Dove

REVIEW

Devices for continuous monitoring of glucose:
update in technology

Ana Maria Gémez'
Diana Cristina Henao
Carrillo!

Oscar Mauricio Munhoz
Velandia??

'Endocrinology Unit, Hospital
Universitario San Ignacio, Bogota,
Colombia; 2Department of Internal
Medicine, Hospital Universitario

San Ignacio, Bogota, Colombia;
*Department of Clinical Epidemiology,
Pontificia Universidad Javeriana,
Faculty of Medicine, Bogota, Colombia

Correspondence: Ana Maria Gomez
Endocrinology Unit, Hospital
Universitario San Ignacio, Carrera 7, No.
40-62, Bogota, Colombia

Email amgomezm5@gmail.com

This article was published in the following Dove Press journal:
Medical Devices: Evidence and Research

12 September 2017
Number of times this article has been viewed

Abstract: Continuous glucose monitoring (CGM) is a tool that allows constant evaluation of
glycemic control, providing data such as the trend and fluctuation of interstitial glucose levels
over time. In clinical practice, there are two modalities: the professional or retrospective and
the personal or real-time CGM (RT-CGM). The latest-generation sensors are more accurate
and sensitive for hypoglycemia, improving adherence to self-monitoring, which has allowed
optimizing glycemic control. The development of algorithms that allow the suspension of the
infusion of insulin during hypoglycemia gave rise to the integrated therapy or sensor-augmented
insulin pump therapy with low glucose suspend, which has proven to be an effective and safe
alternative in the treatment of diabetic patients with high risk of hypoglycemia. The objective
of this review is to present the evidence of the advantages of RT-CGM, the clinical impact of
integrated therapy, and cost-effectiveness of its implementation in the treatment of patients
with diabetes mellitus.
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Introduction
Since UK Prospective Diabetes Study' and Diabetes Control and Complications Trial,?
the metabolic control has become the main tool to decrease the onset and progression
of complications in diabetic patients. However, the cost of strict glycemic control is the
increase of hypoglycemia, which makes it the principal barrier to achieve Alc goals.?
Self-monitoring of the blood glucose (SMBGQG) is still the most widely used method to
evaluate glycemic control; although, several clinical studies have correlated the number
of measurements with better metabolic control.>* However, as most of these are per-
formed during the day, the information is limited to preprandial glucose measurement
and its timing is defined by the patient, which makes it difficult to detect hypoglycemia,
especially at night and does not always provide the best information for the clinician.’
There is a wide range of devices that allow the evaluation of interstitial glucose
levels 24 h a day and provide additional information, such as the rate of change of
glucose levels in relation to time. Table 1 summarizes different devices available.?

Numerical and clinical accuracy of continuous glucose
monitoring devices

Professional continuous glucose monitoring (CGM) and real-time CGM (RT-CGM)
are performed with transcutaneous electrochemical systems that evaluate the content
of interstitial glucose. Measurements in this compartment differ in time and magnitude
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Table | Devices available to monitor interstitial glucose levels

Device Type Accuracy® Calibration Sensor Observations
Professional Real time (MARD%)  (n/day) lifetime
(days)

Medtronic (Northridge, CA, USA)
Paradigm® Veo ™* X 13.6 3 6 Sensor Enlite, SAPT

Minilink

Hypoglycemia suspension
MiniMed® 640G with X 14.2 3 6 Sensor Enlite, SAPT
SmartGuard®* Guardian 2 link

Suspension prior to hypoglycemia
iPro® Professional CGM X I 3 6 Sensor Enlite and Soft-sensor
system®
Roche (San Diego, CA, USA)
Dexcom® G4 PLATINUM X Adults: 13 2 7 Approved in children over 2 years old
CGM#* Children:15
Dexcom G5™ Movile CGM* X Adults: 9 2 7

Children:10

Abbott Diabetes Care (Alameda, CA, USA)
FreeStyle Libre Flash glucose X 10 No 14 It allows to measure interstitial glucose,
monitoring system** the number of times the patient

performs the scan. No alarms
FreeStyle Navigator Il CGM X 12,3 5% 5
system™*
FreeStyle Libre Pro X 1,1 No 14

Notes: *Medtronic and Dexcom devices measure the interstitial glucose trend every 5 min.® **FreeStyle Navigator || CGM system requires four calibrations on day | and
one calibration on day 3. In Abbot devices, the interstitial glucose readings are generated every minute.®
Abbreviations: CGM, continuous glucose monitoring; MARD%, mean absolute relative difference; SAPT, sensor augmented pump therapy.

from the corresponding blood glucose values, and variations
are greater when there are rapid changes in plasma glucose
concentrations,*’ and this is due to the physiological and
instrumental time lag between the interstitial and blood glu-
cose differences, which is about 13.5 min approximately.'’
For this reason, it is important to know how close the
device measurements are to SMBG or the accuracy that is
measured and reported for all glucose monitoring systems.
There are many ways to assess sensor accuracy.®!'""'> There
are several standards, one of them is the relative absolute
difference value between capillary vs interstitial glucose
divided by the reference value, in this case the capillary
glucose, expressed as a percentage (mean absolute rela-
tive difference [MARD%])."? Some systems fulfilled ISO
15197:2013 based on MARD% in the entire glycemic range,
and the values were 13.2%%10.9% (Abbott Diabetes Care,
Alameda, CA, USA), 16.8%+t12.3% (Dexcom, San Diego,
CA, USA), and 21.4%%17.6% (Medtronic, Northridge, CA,
USA), respectively, during real-life conditions.!* However,
these numerical methods are biased by the high volume of
data handled.® Therefore, they have created methods for
analysis by clinical trends such as Consensus Error Grid;!'!!2
the strength of this method is measuring the safety and
efficacy of a glucose monitoring system for making clini-
cal decisions. This tool allows to identify the frequency of

errors and the device performance according to the zones
A, B, C, D, and E, which means that higher percentages
in zone A or zones A+B indicate better performance of
the device.*'?> Modifications in the calibration processes
and algorithms of the devices have led to a significant
improvement in the clinical aspect, making the percentage
of determinations located in zones A and B to be between
76% and 89% for the lower values, and 94%—-97% in the
normo and hyperglycemia ranges.”!'* “Real-life” studies
have reported a similar behavior with a global performance
in areas A and B of 91.7%; in hypoglycemia (glycemia less
than 70 mg/dL with or without symptoms) and hyperglyce-
mia (glycemia greater than 180 mg/dL), values approximate
those described in the literature (75.6% for hypoglycemia
and 97.6% for hyperglycemia).'

Continuous assessment of glucose concentration using
a CGM device requires a reliable and reproducible method
of calibration. There are two types of calibration: factory
calibrated and patient calibrated.'® In the first one the wired
enzyme sensor is calibrated in the factory and, therefore,
requires no user calibration.'® In the second type these devices
require calibration with capillary glucose, which should be
performed after the sensor implantation.!”

In recent years, advances have been made with the aim
of improving the accuracy of the measurement especially in
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hypoglycemia. New-generation sensors have greater preci-
sion (relative difference of absolute mean or MARD <10%),8
which reduces the difference between the measurement of
interstitial glucose and capillary glucose and increases the
sensitivity for the detection of hypoglycemia.®!®

The device FreeStyle Libre Flash glucose monitoring
system designed by Abbott Diabetes Care has a sensor
calibrated in the factory, using wired enzyme technology
(osmium mediator and enzyme glucose oxidase enzyme
co-immobilized on an electrochemical sensor) that allows
measuring interstitial glucose, as frequently as the number
of times the patient performs the scan; however, it does
not emit alarms that indicate the patient to take a specific
action.!” The fact that this sensor does not require calibra-
tion with capillary blood glucose has been demonstrated to
be feasible, resulting in accuracy metrics similar to other
sensors. There is a correlation study made with this device
compared to CGM Dexcom G4 Platinum, suggesting that
the time spent in different glucose ranges, like hyper- and
hypoglycemia, and indexes of glucose variability were not
significantly different.?

Medtronic and Dexcom have developed monitoring
devices, with algorithms capable of creating an approxima-
tion to “real time,” based on the interstitial glucose trend.
These systems inform the patient about the value and trends
of interstitial glucose, causing the patient intervention to
avoid hyper- and hypoglycemia.®!* Devices like Paradigm®,
Veo™, and MiniMed® 640G with SmartGuard® from
Medtronic have the function low glucose suspend (LGS) in
the case of the first device; the second device uses a predic-
tive algorithm that allows it to suspend the infusion of insulin
prior to hypoglycemia, and this kind of therapy is known as
sensor-augmented insulin pump with low glucose suspend,
SAP+LGS.¢

RT-CGM and its impact on glycemic

control
Several controlled clinical studies, systematic reviews, and
meta-analyses have documented the decreased benefit of
glycosylated hemoglobin (Alc) in patients using RT-CGM
compared to SMBG with a minimum capillary glucose
measurement 4 times a day.>®

Table 2 summarizes the RT-CGM studies with reduc-
tion in Alc as the primary outcome. The JDRF (Juvenile
Diabetes Research Foundation) used different devices (Dex-
Com Seven, MiniMed Paradigm Real-Time Insulin Pump,
and Continuous Glucose Monitoring System FreeStyle
Navigator), while the STAR3 study compared MiniMed

Paradigm REAL-Time System (Medtronic) vs multiple
daily injection (MDI)+SMBG in patients diagnosed with
type 1 diabetes (T1D) from different age groups including
children. These studies reported a significant reductionin Alc
of —0.53% (95% CI, 0.71%—0.35%, p<0.001) and —0.64%
(95% CI, —0.7% to —0.4%, p<0.001), respectively, in favor of
RT-CGM users. The Real Trend study was a controlled clinical
trial comparing the efficacy of sensor-associated insulin pump
therapy vs the use of sensorless insulin pump therapy; the
group that used the sensor more than 70% of the time reduced
the Alc in —0.41% (p<0.004),**¢ and similar studies have
shown that the addition of RT-CGM to already established
continuous subcutaneous insulin infusion (CSII) therapy led
to an improvement of glycemic control.?! The reduction in
Alc was significant from the third month; however, the time
of sensor use is crucial to the success of CGM.?*

The subanalysis of the results considered the time of use
of the sensor as a factor related to the reduction in Alc and
the increase of the time in normoglycemia.® In the JDFR the
use of the sensor at least 6 days per week independent of the
age of the patients was associated with reduction of —0.5%
on average of Alc.* In STAR3 a directly proportional rela-
tionship was established between the use time of the sensor
and the reduction in Alc, describing a significant reduction
in Alc in those subjects who used the sensor between 41%
and 60% of the time, which doubled in subjects who used it
more than 80% of the time.?

In long-term studies, the use of SAP+LGS therapy has
shown that the impact on metabolic control is observed
early, between 3 and 5 months after initiation of therapy, and
was maintained for 47+22.7 months of follow-up in —1.7%
(95% CI, —1.59 to —1.90; p<0.001) with a low incidence of
hypoglycemia, and a significant increase in the percentage of
the population that met criteria for the composite outcome,
which means Alc less than or equal to 7% in the absence
of hypoglycemia (2.7%42.3%, p<0001)."> Similar findings
have been described in other series, suggesting that the
RT-CGM is a useful tool that allows achieving strict goals
of metabolic control, with reduction of episodes of severe
hypoglycemia.’#67

The role of RT-CGM in reducing
hypoglycemia

The American Diabetes Association (ADA) in the consen-
sus published in January 2017 defined hypoglycemia as
an episode of low glucose concentration that exposes the

individual to potential harm, and is classified into three
levels (Table 3).%*
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Device: Dexcom G4 Platinum CGM system

with suboptimal

8.35

8.45+0.9

MDI+SMBG

metabolic

control

Abbreviations: CSll, continuous subcutaneous insulin infusion, MDI: multiple daily injection; RT-CGM, real-time continuous glucose monitoring, SAPT, sensor augmented pump therapy; SH, Severe hypoglycemia; SMBG, self-monitoring

of the blood glucose; TID, type | diabetes; T2D, type 2 diabetes; UH, unawareness hypoglycemia..

Clinically significant hypoglycemia is a common com-
plication and one of the main barriers to achieving adequate
metabolic control; also, the relationship between hypoglyce-
mia and increased risk of death from cardiovascular causes
has been described.®*2% Additionally, in T1D patients,
the counterregulatory mechanisms mediated by different
hormones, including glucagon, epinephrine, growth hor-
mone, and cortisol, fail as beta cell function is lost, and this
phenomenon has been associated with increased episodes
of unawareness hypoglycemia (UH)**; this phenomenon
usually appears between 5 and 10 years after diagnosis and
increases in 25 times the risk of severe hypoglycemia, and of
these episodes more than 50% occur during sleep.>*! Severe
hypoglycemia is the most serious and dreaded complication
of insulin-treated patients; recurrent episodes are associ-
ated with an increased incidence of cardiovascular events,
convulsions, cognitive loss, and impairment of quality of life
(QoL).*? Many factors related to hypoglycemia have been
described, including intensive insulin therapy, which triples
episodes of hypoglycemia and increases episodes of severe
hypoglycemia (62 vs 19 episodes/100 patient-years) when
compared to conventional therapy.’

There are different strategies to avoid hypoglycemia, and
among them the structured patient education, individualized
targets for high-risk patients, and SMBG, are cornerstones
in order to prevent it;*> however, the use of CGM has been
shown to reduce the frequency and duration of clinically
significant hypoglycemia.*

The Flash glucose monitoring system, FreeStyle® Libre,
has become one of the strategies that are available to reduce
the incidence of hypoglycemia. A multicenter, clinically
controlled study in T1D patients with adequate metabolic
control showed a reduction of 50% of the time in clinically
significant hypoglycemia (<55 mg/dL), with a reduction in
the number of capillary glucose measurements of 5.5+2.0 to
0.510.7 glucometries/day although no significant changes
were reported in Alc.** A similar study conducted recently
showed a significant reduction in the time below all hypogly-
cemic thresholds and the number of episodes in the interven-
tion group compared with SMBG at 6 months of follow-up;
this reduction was almost immediate as sensor-based results
became visible to participants.® Type 2 diabetes (T2D)
patients in MDI or insulin infuser showed 53% reduction in
time in clinically significant hypoglycemia (0.47+0.13 h/day
[p=0.0006]), reduction in the number of capillary glucometer
measurements of 3.8+1.4 to 0.3+0.7 glucometries/day, with
a significant reduction in Alc levels in patients younger than
65 years." The clinically relevant reduction in hypoglycemia
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Table 3 Definition of hypoglycemia according to the American Diabetes Association on January 2017

Level Definition Observations

| Glucose alert level CG <70 mg/dL, which indicates administration of fast-acting carbohydrates and adjustments in
hypoglycemic therapy

2 Clinically significant hypoglycemia Glucose <54 mg/dL detected by capillary glucose or continuous glucose monitoring for 20 min

3 Severe hypoglycemia Episode of hypoglycemia associated with severe cognitive impairment that requires the

assistance of another person to administer glucagon or other corrective actions to regain

glucose levels

Note: Data from American Diabetes Association.?
Abbreviation: CG, capillary glucose measurement.

without depending on an alarm function or self-monitored
blood glucose testing might have been achieved because of
the adherence (>90%) and scanning frequency, which have
been described with other devices.?

Initially, continuous monitoring systems informed the
patient about the tendency of their glucose levels, with the
goal of correcting hyper- or hypoglycemia. Current devices
use SAP+LGS to prevent hypoglycemia and have evolved
over the last decade. The ASPIRE study, demonstrated in T1D
users of Paradigm, Veo with the LGS feature on, reduced the
area under the curve (AUC) for nocturnal events of hypo-
glycemia by 37.5% when compared to the control group
(980£1200 mg/dL [54.4£66.6 mmol/L]xmin vs 1568+1995
mg/dL [87.0£110.7 mmol/L]xmin) (p<0.001), reducing
interstitial glucose below 59 mg/dL by 41.9%. The group
with this active function also reported reduction in episodes
of nocturnal hypoglycemia without increasing levels of Alc
(0.00%=0.44% vs —0.04%x0.42%; 95% CI, —0.05 t0 0.15).%
Long-term studies in real population at high risk of hypogly-
cemia documented a significant reduction in the incidence of
severe hypoglycemia and UH presented at an early stage from
80.1% to 10.8% and 66.6% to 2.7%, respectively (p<0.001).3

The MiniMed 640G with SmartGuard system uses an
algorithm that predicts from the interstitial glucose levels
the decrease of 20 mg/dL in the next 30 min above the low
limit of pre-established glucose, and allows to suspend the
infusion of insulin before reaching this value and auto-
matically restarts when it predicts that glucose levels will
increase 20 mg/dL above the low preset glucose limit.>’
Although the evidence regarding safety and effectiveness in
real life of this device is limited, descriptive studies in users
of MiniMed 640G with SmartGuard with suspension before
low setup between 50 and 80 mg/dL during 29.4£5.0 days
documented 2,322 suspensions prior to hypoglycemia events,
more frequent at night, with an average duration of 56.419.6
min (median 57.9 [interquartile range 48.8—63.6] min) and
arate of 2.1 episodes per patient in 24 h. Of these, in 8§1.3%
the interstitial glucose did not reach the predetermined low
limit. 15.3% of the patients reached interstitial glucose levels
below 60 mg/dL with mean suspension time of 36.1+23.6 min

and 8.9% of patients reached values lower than 50 mg/dL.*
Preliminary data from 54 T1D patients with baseline Alc
of 8.0%%1.3% after initiation of integrated therapy with
MiniMed 640G with SmartGuard show that at 3 months of
follow-up the Alc decreases to 7.34+£0.94 (p=0.0001), and
the incidence of severe hypoglycemia significantly reduced
from 1.11£2.05 to 0.037£0.27 episodes per patient during
3 months (p<0.0001), with a significant reduction in AUC
<70 mg/dL from 1.3943.14 to 0.48+0.63 (p=0.048).*

The Medtronic Hybrid Closed-Loop System included the
MiniMed 670G, close loop algorithm, and CGM display for
investigational fourth-generation subcutaneous glucose sen-
sor and transmitter. They designed a study where the primary
end point was to establish its safety for unsupervised use in
patients =14 years. In the study phase, compared to base-
line, mean Alc decreased from 7.4%%0.9% to 6.9%+0.6%
(p<0.001), and sensor glucose variability measured by coef-
ficient of variation decreased from 0.38 to 0.35 (p<0.001).
There was no diabetic ketoacidosis, severe hypoglycemia,
or serious device-related adverse event during 12,389
patient-days. This device was associated with less exposure
to hypo- and hyperglycemia, and allows to safely achieve
ADA-recommended A1C goals;* with this study, this device
was approved by FDA on October 2016.

In conclusion, the implementation of RT-CGM in clini-
cal practice and the development of integrated devices have
allowed the design of different algorithms involving the use
of alarms and suspension of insulin infusion, achieving Alc
goals with reduction in episodes of severe hypoglycemia in
diabetic patients of high risk.

Reduction of glycemic variability

Glycemic variability is defined as fluctuations in glucose
levels, intra- and interday, and its association with endothelial
damage, increase in free radical production, and its impact
on microvascular complications are debated.*! However,
different publications highlight the importance of glycemic
variability as a predictor of hypoglycemia independently of
Alc levels.?*# Monnier described the relationship between
glycemic variability defined as the standard deviation (SD)
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with respect to the mean value of glucose and hypoglycemia,
reporting that the risk of hypoglycemia is reduced to a mini-
mum when SD is <1.7 mmol/L (21.06 mg/dL).* This author
recently published a study including T1D and T2D patients,
in which he concluded that the variability measured by the
percentage of coefficient of variation is higher in patients
diagnosed with T1D with a cutoff point of 36%, which is
associated more frequently with hypoglycemia.* Other
studies have described a strong correlation between SD and
indices as Mean Amplitude of Glycemic Excursions, Con-
tinuous Overlapping Net Glycemic Action, Mean of Daily
Differences, M value (all 7>0.8, p<0.05), and hypoglycemia.*!

SMBG can evaluate the daily fluctuations of glucose
levels; however, with the development of CGM these fluctua-
tions can be evaluated in minutes scale.’ In a study in T1D
patients, glycemic variability was reduced in the group with
insulin pump (Paradigm 722; Medtronic). There was a reduc-
tion in SD from 60.74 to 51.67 mg/dL (p=0.010), and AUC
>140 mg/dL decreased from 41.23 to 21.22 (p<0.001) in the
group that accepted the use of RT-CGM. Maximum glucose
level changed from 344.37 to 317.41 mg/dL (p=0.004). This
effect was significant only in the subgroup of patients where
a significant reduction in Alc was observed with respect to
baseline.’!

Tumminia conducted a cross-controlled clinical study
comparing 20 T1D patients; 50% of them on MDI were
randomized into two groups for 6 months, comparing RT-
CGM vs SMBQG, assessing changes in glycemic variability
as a secondary end point. In the evaluated parameters
reduction in day-to-day and intraday variability measured
by SD was documented. There was a significant decrease in
SD (62.3+£7.8 vs 75.5£11.5, p<0.05) and a decrease in the
range of glycemic excursions (132.3120.2 vs 175.31£39.2,
p<0.05). This effect was documented in patients receiving
MDI,*? suggesting the importance of RT-CGM in reducing
glycemic variability.

As previously mentioned, the RT-CGM allows the detec-
tion of the tendency of glucose levels, and can alert the patient
through alarms so that he/she takes the necessary measures to
avoid both the hyper- and hypoglycemia, favoring the reduc-
tion in glycemic variability; however, additional studies are
required to confirm this hypothesis.’!

QoL and cost-effectiveness

RT-CGM and SAP therapy is a tool available in different
countries, but its cost has made it difficult to implement in
different health systems; however, many efforts have been
made in evaluating the real costs including those resulting

from an episode of severe hypoglycemia, which includes
QoL, hospitalization, mortality, morbidity, labor abstention,
or poor metabolic control and its complications.® Studies have
been conducted in countries such as Sweden, Australia, and
Colombia to evaluate the cost-effectiveness of this technol-
ogy compared to SMBG in T1D patients,** and they found
that the use of SAP therapy is associated with an increase
of 0.76 vs 0.12 years of life adjusted for quality compared
to CSII by itself.>

In the JDRF study, CGM satisfaction was higher for
patients using RT-CGM 6 or more days per week.*>* Also,
higher QoL scores in different populations including pediatric
patients were associated with more frequent CGM use, sug-
gesting that compliant patients may perceive more benefits
from the use of SAP therapy.**

In a study conducted in Colombia, using the CORE Dia-
betes Model, an increase in the average life expectancy was
calculated in 3.51 years (95% CI, 3.47-3.55) and in 3.81 years
of life adjusted for additional quality in users of sensor aug-
mented pump therapy (SAPT) compared to MDI. In patients
treated with SAPT, there was a delay in the occurrence of
complications related to poor metabolic control between 1.15
and 1.74 years, with a mean time free of complications of
4.05 years. The average time free of neuropathy, proteinuria,
and proliferative retinopathy was 4.5, 4.79, and 4.91 years,
respectively; additionally, the cumulative incidence of end-
stage renal disease was 10.1% vs 18.5% when compared to
MDI. When performing the cost-effectiveness analysis, the
costs derived from the use of this technology were partially
offset by the savings attributable to the reduction of micro-
vascular complications.>

Similar studies have been performed in a population at high
risk for severe hypoglycemia evaluating SAP+LGS (Medtronic
Paradigm Veo System; Medtronic) compared with standard
therapy and SMBG, documenting that SAP+LGS is cost-
effective in this population achieving a cost-effectiveness per
event of severe hypoglycemia, saving up to 18,257 Australian
dollars in patients over 12 years, concluding that the increase
in costs of SAPT is partially offset by the reduction in costs
related to the treatment of hypoglycemia events.’' Although
these analyses should be performed according to different
health systems, these studies suggest that the use of SAPT is a
cost-effective therapy, related to the delay in the appearance and
progression of microvascular complications and the reduction
in episodes of hypoglycemia. The publication of these works
allowed the inclusion of this technology by the health system
of countries such as Colombia, where the therapy is covered in
its entirety. However, there are some limitations with current
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continuous glucose monitoring devices, including relatively
short sensor lifetime and daily self-monitoring of blood glucose
for device calibration to ensure sensor accuracy and inexperi-
ence of physicians in the interpretation of CGM results, which
have restricted their widespread use.®

Conclusion

The CGM devices allow clinicians to assess glycemic control,
detect hypoglycemia, especially nocturnal, and provide the
clinician with additional information including glycemic vari-
ability. The development of integrated therapies allows the
achievement of strict glycemic control goals with reduction
in episodes of severe hypoglycemia in a high-risk population.
Although the cost of therapy is one of the main limitations
in its use, SAPT has proven to be cost-effective in several
countries in terms of increased life expectancy, delayed onset,
and progression of microvascular complications with reduced
cost of episodes of severe hypoglycemia, offering a safe alter-
native in the treatment of patients with diabetes. However,
to push this technology for a broader use, the development
of cheaper and more accurate sensors is needed, and also
more physicians should be familiarized with the advantages
of using this technology.
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