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CGM technology has advanced at a fast pace since the first 
systems were introduced in 1999; its use has transformed the 
approach to diabetes care in the last decade.1 Presently, eight 
CGM systems are FDA- approved (see Table 1), and more 
systems will likely become commercially available in the 
next 2-3 years. With improved accuracy and reduced mean 
absolute relative difference (MARD) to 10% or less for most 
systems, sensor glucose (SG) values can be used safely to 
make therapeutic dose decisions.2-4 With factory-calibrated 
sensors, CGM systems are becoming increasingly appealing 
tools to replace self-monitoring of blood glucose (SMBG) by 
fingerstick in the future.5,6 It is well appreciated that while 
SMBG gives single snapshots of glucose levels, CGM data 
give users and clinicians dynamic information of glucose 
levels overtime, displaying data continuously and providing 

alerts and alarms for current and impending hypo- or hyper-
glycemia. The duration of sensor life has also been extended, 
and commercially available sensors in the United States can 
be used for 7, 10, 14, and 90 days.7-12

813581 DSTXXX10.1177/1932296818813581Journal of Diabetes Science and TechnologyAleppo and Webb
research-article2018

1Division of Endocrinology, Metabolism and Molecular Medicine, Feinberg 
School of Medicine, Northwestern University, Chicago, IL, USA
2Northwestern Medicine Diabetes Training and Education Program, 
Division of Endocrinology, Metabolism and Molecular Medicine, 
Northwestern Medical Group, Chicago, IL, USA

Corresponding Author:
Grazia Aleppo, MD, FACE, FACP, Division of Endocrinology, 
Northwestern University, 645 N Michigan Ave, Ste 530, Chicago,  
IL 60611, USA. 
Email: aleppo@northwestern.edu

Continuous Glucose Monitoring 
Integration in Clinical Practice:  
A Stepped Guide to Data Review  
and Interpretation

Grazia Aleppo, MD, FACE, FACP1,2  
and Kimberly Webb, RN, CDE, CDTC2

Abstract
Background: The advent of continuous glucose monitoring (CGM) technology has transformed the approach to diabetes 
care. Multiple CGM systems are commercially available and increased accuracy has allowed development of hybrid and 
automated insulin delivery systems. Evidence of CGM clinical benefits has also increased exponentially in the last decade.

Methods: Literature search, review of professional guidelines, and consensus statements were used to guide the preparation 
of this article. The clinical benefits of both professional and personal CGM in clinical practice as well as barriers to wider 
adotpion were explored. A stepped approach to review and interpretation of CGM data is suggested for use in the clinician’s 
office regardless of the software used.

Results: Although increasing, the use of CGM in patients with diabetes is still not widespread; multiple barriers are still in 
place, despite the approval of CGM systems for patients above the age of 2 years old, the extension of coverage for Medicare 
beneficiaries and the integration of CGM with multiple insulin pump systems. Integration of CGM technology in clinical 
practice presents various challenges, from concerns relative to time constraints during office visits to lack of systematic 
approach to interpretation of the data.

Conclusions: Understanding the usefulness of personal and professional CGM, appropriate patient selection as well as 
patient and provider training are crucial for the expansion of CGM therapy use in clinical practice. Utilizing the proposed 
stepped approach to CGM review and interpretation may allow wider adoption of CGM with more effective and efficient 
office visits.
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With increased CGM system accuracy and insulin pump 
systems integration, the path toward automated insulin 
delivery has also made incredible progress, allowing the 
development and study of multiple platforms and algorithms 
for closed loop systems.13-15 Presently, various integrated 
CGM/insulin pump systems are commercially available.16,17 
Similarly, several automated insulin delivery models are 
being investigated.18-21 It is reasonable to predict that the 
transition to fully automated insulin delivery systems could 
become a reality in the next 5 years.

However, despite these significant advances in diabetes 
technology, persistent barriers to widespread CGM adoption 
continue to exist. In the clinical setting, routine integration of 
personal or professional CGM has not been optimized. This 
article aims at reviewing the clinical benefits of professional 
and personal CGM and its application to daily practice; it 
also aims to analyze the role of the patient and practitioner as 
barriers to wider adoption. Finally, it suggests a simple, 
stepped approach to review and interpretation of CGM data, 
a potentially useful tool for clinicians regardless of CGM 
system brand or software used.

Methods

Search and review of the medical literature, societies’ guide-
lines, consensus statements, professional experience, and endo-
crinology fellows training guided the preparation of this article. 
Detailed analysis of available CGM categories, their applica-
tion in patients with diabetes, and the benefits and challenges of 
CGM integration in clinical practice were evaluated.

Results

Benefits of CGM Therapy

The clinical benefits of personal CGM use in patients with 
type 1 diabetes (T1DM) have been demonstrated in multiple 
clinical trials over the last decade. Reduction of HbA1c and 
hypoglycemia as well as glycemic variability is well estab-
lished, regardless of the method of insulin therapy.22 The 
2016 CGM Consensus Conference publication from the 
American Association of Clinical Endocrinologists (AACE) 
states that CGM is likely to benefits any patient on intensive 
insulin therapy, regardless of the type of diabetes.23 In 2016, 

Table 1.  Available Professional and Personal CGM Systems (FDA Approved).

CGM system
MARD

(%)
Warm-up 

time

Sensor wear 
duration 
(days) Calibrations

Audible alarm 
alerts

Pump integration, 
compatible devices 

software
Acetaminophen 

interference

Professional CGM  
Medtronic iPro2 13.6 2 hours Up to 6 N/A N/A N/A Yes
Dexcom G4 Platinum 

Professional
9 2 hours Up to 7 2/day None if blinded; 

yes if unblinded
N/A Yes

FreeStyle Libre Pro 12.3 2 hours Up to 14 N/A None N/A No

Personal CGM
 

Medtronic Enlite 2 13.6 2 hours Up to 6 2/day Yes
Predictive alerts

MiniMed Medtronic Revel
MiniMed Medtronic 530G
MiniMed Medtronic 630G

Yes

Medtronic Guardian 3
Abdomen
Arm

10.6*-9.6**
9.1*-8.7**

2 hours Up to 7 2-4/day Yes
Predictive alerts

MiniMed Medtronic 670G
Medtronic Guardian 

Connect

Yes

Dexcom G4 Platinum 9 2 hours Up to 7 2/day Yes Animas Vibe
Tandem t:slim

Yes

Dexcom G5 9 2 hours Up to 7 2/day Yes Tandem t:slim X2 Yes
Dexcom G6 9 2 hours Up to 10 None Yes

Hypoglycemia
Predictive alerts

Tandem t:slim X2 with 
Basal IQ

No

FreeStyle Libre
10 days
14 days

  9.7
  9.4

12 hours
1 hour

Up to 10
Up to 14

None§

None§
None
None

None
None

No
No

   
Senseonics Eversense   8.5 24 hours Up to 90 2/day Yes

Hypoglycemia
Predictive alerts

None No

§A finger prick test using a blood glucose meter is required during times of rapidly changing glucose levels when interstitial fluid glucose levels may not 
accurately reflect blood glucose levels or if hypoglycemia or impending hypoglycemia is reported by the system or when symptoms do not match the 
system readings (reference).
*2 calibrations/day. **4 calibrations/day.
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the Endocrine Society Clinical Practice Guidelines on diabe-
tes and technology recommended intermittent use of CGM 
for adult patients with type 2 diabetes (T2DM) (not on pran-
dial insulin) with HbA1c ⩾7%, willing and able to use the 
device.24 The reason for intermittent use was dictated by the 
fact that, at the time of publication, data for evidence using 
CGM in patients on MDI was not yet available. More 
recently, evidence of personal CGM benefits in patients with 
T2DM on intensive insulin therapy has been published, and 
reports of positive effects on glycemic control for T2DM 
patients not on insulin therapy are also increasing.25-28

CGM use improves diabetes-specific quality of life mark-
ers such as diabetes distress and hypoglycemic confidence,29 
and lowers adolescent and parent distress.30 Similarly, eco-
nomic benefits of CGM therapy have been reported with 
increased frequency, with decrease in total health care costs 
and hospital admissions.31,32

Role of Personal and Professional CGM in Clinical 
Practice

CGM use in clinical practice falls in two main categories, per-
sonal and professional. The characteristics of available CGM 
systems are outlined in Table 1. Personal CGM systems, 
known as real-time (rt-CGM) or intermittently scanned (is-
CGM) systems, record glucose every 5-15 minutes via a dis-
posable or implantable sensor with life duration from 6 to 90 
days, depending on manufacturer. The information is sent via 
a transmitter to a display device, either a dedicated reader or a 
smart phone App. While Medtronic (Northridge, CA), Dexcom 
(San Diego, CA) and Abbott (Alameda, CA) CGM systems 
use an enzymatic reaction with glucose oxidase as substrate, 
Senseonics (Germantown, MA) Eversense® CGM system 
uses a fluorescence sensing technology. Some CGM systems 
are used nonadjunctively and patients can make insulin dose 
decisions based on SG readings. This particular feature has 
decreased the frequency of SMBG and has been shown to be 
safe and effective3 without worsening of glucose control.33 
CGM coverage is now available for Medicare beneficiaries34,35 
and the most recent factory-calibrated CGM systems approval 
has virtually eliminated the need for confirmatory blood glu-
cose levels by fingerstick.9,12

Professional CGM systems (diagnostic or retrospective 
CGM) are usually owned by practices and worn intermit-
tently by patients in either a “blinded or “unblinded” fash-
ion. Their features are outlined in Table 1. Even though 
these tools are usually recommended mostly for patients 
with T1DM,24,36 in reality, any patient with diabetes pre-
senting to the endocrinologist office could greatly benefit 
from wearing blinded or unblinded professional CGM.37 
Often the professional CGM sessions can be used as a “cat-
alyst” for patients to move toward starting personal CGM 
therapy. In T2DM patients, professional CGM could have a 
great added value for the ability to “uncover” the presence 

of hypo- and hyperglycemia or hypoglycemia unawareness. 
It has been recently reported that patients with T2DM have 
significant fear of hypoglycemia or hypoglycemia unaware-
ness, which may limit intensification of therapy to achieve 
glycemic goals.38 For these patients, mostly on intensive 
insulin regimen, professional CGM could provide not only 
direct information of patients’ “glycemic status,” but also 
actionable interventions, whether pharmacological or edu-
cational, and facilitate personalized regimen changes. 
Evidence from randomized-controlled trials as well as 
observational studies indicate that professional CGM is 
beneficial for T2DM patients on various therapies.26

Standards of care for diabetes and guidelines from profes-
sional societies recommend that all patients with T1DM and 
those with T2DM on intensive insulin therapy should be 
placed on therapeutic CGM (personal CGM) or use profes-
sional CGM intermittently.23,24,39

As previously reported,40 to maximize the benefits of pro-
fessional CGM sessions in clinical practice, patients should 
be advised to keep a blood glucose log, as well as medication, 
food and activity diary. Documenting events that may con-
tribute to changes in glucose levels such as physical activity, 
stressors, illness, menses, special events, is also advised.

In addition, scheduling the CGM procedure to include 
weekdays as well as weekends is very useful, so that informa-
tion relative to variable schedule and its effects on glucose 
profiles can be captured. When setting up a professional CGM 
session, targeted therapeutic interventions can be made or new 
medications can be started; patients can use them for a portion 
of the procedure. This enables patients to promptly evaluate 
the effects of the new regimen on their glucose profiles upon 
review of CGM data with the clinician. If hypoglycemia 
unawareness is strongly suspected, unblinded professional 
CGM should be recommended, setting up hypoglycemia alerts 
accordingly and instructing patients on how to adequately 
treat hypoglycemic episodes should they occur during the pro-
cedure. Clear instructions should be given to the patient if fre-
quent hypoglycemia below 55 mg/dL is noted during the 
procedure, so that immediate action can be taken to modify 
medication regimen prior to the end of the procedure.

While some argue that blinded CMG should no longer be 
used,41 blinded CGM can still be used successfully in clini-
cal practice. For example, in patients with T2DM with lan-
guage or cognitive barriers who may be overwhelmed by the 
large amount of data generated by unblinded CGM, using 
FreeStyle Libre Pro system could provide great advantage 
in view of its simplicity of use and minimal training.

On the other hand, many patients are able to recognize 
overtime their glucose trends and patterns; for them, real-time 
CGM or unblinded professional CGM is undoubtedly a great 
tool. This process however takes time, would require pattern 
recognition training, and may or may not be accomplished 
within the limited time allowed for a professional unblinded 
CGM procedure.
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For this reason, clinicians should carefully consider the 
most appropriate type of professional CGM on an individ-
ual basis. The assistance of a certified diabetes educator 
within a Diabetes Education Program, if available, can be 
invaluable.

Benefits of Patient and Provider CGM Training in 
Clinical Practice

The use of personal CGM has been gradually increasing. 
However, despite the substantial evidence of clinical, patient-
related outcomes and cost -effectiveness benefits of CGM, 
the widespread adoption of CGM is still lacking. The T1D 
Exchange Registry Clinic Network has over 30,000 individ-
uals with T1DM from over 80 clinics across the United 
States. In 2010-2012 they reported that only 7% of partici-
pants were using CGM.42 In 2014 Wong et al reported that of 
1662 CGM users for at least 1 year, 41% had discontinued 
using CGM. The three main reported reasons were discom-
fort (42%), problems with insertion (33%), or adhesion 
(30%).43 Since 2012, the use of CGM in the T1D Exchange 
Registry has increased, with the largest uptake in the pediat-
ric population. The most recent T1D Exchange Registry sta-
tistics report 30% CGM use in enrolled participants 
(2016-2018).44 In addition, Abbott has recently reported that 
800,000 people in 43 countries worldwide are using FreeStyle 
Flash Libre system.12

Historically, known barriers have included perceived poor 
accuracy, cost, alarm fatigue and short duration of sensors.43,44 
Although many of these barriers have been overcome with 
improved accuracy, increase in sensor duration, comfort of 
insertion and decreased need or elimination of calibration, 
challenges due to cost and reimbursement continue to remain 
a reality. Notably, there is increasing evidence suggesting that 
health care professionals’ attitude toward CGM constitutes a 
barrier to CGM use expansion.45 In addition, Tanenbaum 
et al46 have reported a readiness chart for clinicians (MDs and 
CDEs) who are likely to prescribe diabetes technology tools. 
Three “clinician personas” were described, based on their 
readiness to promote CGM technology and comfort in keep-
ing up with technology advances. Of these (n = 209) only 
20% were “ready,” while 41% fell in the category of “cau-
tious” and 40% were “not yet ready.” These data emphasize 
how clinicians may benefit from tailored training, as well as 
additional resources to help expanding the use of CGM ther-
apy in clinical practice.

Therefore, provider and patient education is crucial. To 
achieve the full benefits of CGM therapy, patients need ade-
quate training, such as understanding insertion techniques, 
and calibration techniques for the systems that still require it, 
reviewing frequency and optimal timing of calibrations. 
CGM use on a nearly daily basis and active participation with 
data review or reports notifications should be encouraged. 
Setting alerts and alarms should be done in stages. To avoid 
alarm fatigue, it may be prudent to set-up only hypoglycemia 

alerts upon training and postpone hyperglycemia alerts set-up 
to a later time, based on individual patient needs. Alternatively, 
wide thresholds should be considered (70-250 mg/dL) as sug-
gested previously.47 For patients without history of hypogly-
cemia unawareness, who are concerned about alarm fatigue, 
Abbott’s FreeStyle Flash Libre offers a viable solution in that 
it only alerts the users when they scan the reader over the sen-
sor/transmitter unit. Advanced training should also be offered 
to patients after several weeks of CGM use to include predic-
tive alerts, recognition of patterns and trends as well as setting 
up trend arrows-based insulin dose adjustments. Of note, 
available CGM systems have different rate of change trend 
arrows meaning (see Table 2). To avoid confusion and dosing 
errors, education should be focused to the specific system 
patients are using.48-50

Discussion

Optimal integration of CGM technology in clinical practice 
presents multiple challenges for providers. Whether dealing 
with professional or personal CGM systems, clinicians are 
faced with the need to become familiar with several brand-spe-
cific software programs and reports. Although there are efforts 
toward standardization of CGM review and interpretation,51 
there are no systematic, standardized approaches, nor formal 
“CGM education courses” available to providers. Further chal-
lenges include the need for ancillary staff to upload CGM and/
or pump systems, and the time to sift through multiple reports 
from which to gather meaningful information and implement 
regimen changes for patients within the often-restricted time of 
an office visit.

The development of the ambulatory glucose profile 
(AGP) has been a fundamental initial step to standardize 
CGM data reporting tools. The AGP combines input from 
multiple days displaying CGM data into a single 24-hour 
period of time. It is one of the most helpful reports for the 
provider and a great place to start the CGM review. Initially 
developed by Mazze et  al,52 this report has been adopted  
by various platforms, including Dexcom CLARITY®, 
Diasend®-Glooko, Tidepool®, LibreView® and Medtronic 
CareLink™ and is recommended as the standard for visual-
ization of CGM data.51 The use of AGP in clinical practice, 
with modification of work flow to include printing of AGP 
report before rooming the patient, has been shown to reduce 
visits time in two centers.53 Ideally, at least 14 days of data 
should be reviewed, as this has been shown to provide a good 
estimate of glycemic values for a 3-month period.54 The AGP 
has multiple components, each of them contributing to gather 
information on the patient glycemic status at the time of the 
visit. Review of 14 days with CGM use of at least 70% are 
the first steps to ensure adequacy of data. SG average, coef-
ficient of variation (CV), and standard deviation (SD) should 
follow. The CV is a measure of glycemic variability (GV), 
and an important element to review, as increased variability 
is associated with increased risk of hypoglycemic events.55,56 
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GV has also been the focus of numerous studies and has been 
associated to increased risk for diabetes complications, cog-
nitive function, and quality of life.51

When reviewing CGM data, it is critical to encourage the 
patient to aim for the highest percentage of glucose levels in 
target range (or Time in Range, TIR) of 70-180 mg/dL with 
very low percentage of time spent in hypoglycemia (Figure 1). 
Achievement of high percentage spent in target range should 
be a process, and individual targets should be established with 
patients. Hypoglycemia definition has been revised57 and in 
the AGP particular attention should be given to the percentage 
of time spent in level 1 or level 2 hypoglycemia (<70 mg/dL 
and <54 mg/dL, respectively). Hyperglycemia has also been 
redefined to includes level 1 and level 2 (>180 mg/dL and 
>250 mg/dL, respectively). Identification of episodes of level 
2 hypoglycemia of any duration require immediate action dur-
ing CGM review. Although there is no available clinical trial 
assessing the optimal percentage of time to spend in target 
range, hypo or hyperglycemia, it is reasonable to consider 
using the targets achieved with the most advanced insulin 
delivery/CGM technology, the hybrid-closed loop.58 In the 
pivotal study participants achieved on average 72% TIR, with 
<3% in hypoglycemia and <25% in hyperglycemia. TIR and 

Table 2.  Rate of Change Trend Arrows in FDA-Approved CGM Systems and Integrated Insulin Pump Systems.

Medtronic MiniMed
Enlite 2 (530G)

Medtronic MiniMed
Guardian 3 (670G)

Enlite 2 (630G)
Guardian Connect

Dexcom
G4 Platinum
G5, t:slim X2

G6, t:slim X2-Basal IQ FreeStyle Libre Senseonics Eversense

N/A Glucose is rising at a 
rate of ⩾3 mg/dL per 
minute

N/A N/A N/A

Glucose is rising at a 
rate of 2 mg/dL or 
more per minute

Glucose is rising at a 
rate of ⩾2 but  
<3 mg/dL per minute

Glucose is rapidly rising 
>3 mg/dL per minute

N/A N/A

Glucose is rising at a 
rate of 1 to 2 mg/dL 
per minute

Glucose is rising at a 
rate of ⩾1 but  
<2 mg/dL per minute

Glucose is rising 2-3 mg/dL 
per minute

Glucose is rising 
quickly (>2 mg/dL 
per minute)

Very rapidly rising glucose 
levels, rising at a rate more 
than 2 mg/dL per minute

N/A N/A Glucose is slowly rising 
1-2 mg/dL per minute

Glucose is rising  
(1-2 mg/dL per 
minute)

Moderately rising glucose 
level, rising at a rate 
between 1 mg/dL and  
2 mg/dL per minute

N/A N/A Steady; glucose is not 
increasing/decreasing  
>1 mg/dL per minute

Glucose is changing 
slowly (<1 mg/dL 
per minute)

Gradually rising or falling 
glucose levels, falling or 
rising at a rate between 0 
and 1 mg/dL per minute

N/A N/A Glucose is slowly falling 
1-2 mg/dL per minute

Glucose is falling  
(1-2 mg/dL per 
minute)

Moderately falling glucose 
levels, falling at a rate 
between 1 mg/dL and  
2 mg/dL per minute

Glucose is falling at a 
rate of 1 to 2 mg/dL 
per minute

Glucose is falling at a 
rate of ⩾1 but  
<2 mg/dL per minute

Glucose is falling  
2-3 mg/dL per minute

Glucose is falling 
quickly (>2 mg/dL 
per minute)

Very rapidly falling glucose 
levels, falling at a rate more 
than 2 mg/dL per minute

Glucose is falling at a 
rate of 2 mg/dL or 
more per minute

Glucose is falling at a 
rate of ⩾2 but  
<3 mg/dL per minute

Glucose is rapidly falling 
>3 mg/dL per minute

N/A N/A

N/A Glucose is falling at a 
rate of ⩾3 mg/dL per 
minute

N/A N/A N/A

HbA1c are also highly correlated, and TIR of ~70% corre-
sponds to an HbA1c of ~7%.59

Review of daily views reports, whether for CGM alone 
or in combination with insulin pump data, is paramount (see 
Figures 2 and 3), as they allow for more granular informa-
tion, so that glycemic fluctuations can be correlated to spe-
cific causes. Recurring patterns of hypo/hyperglycemia 
should be reviewed, and focus should be directed to the 
duration of each episode, especially hypoglycemia. Time 
spent in hyperglycemia, fasting, as well as from postpran-
dial glycemic excursions should be reviewed next, and 
interventions made to adjust therapy as needed, whether 
related to basal insulin (or basal rates if using insulin pump 
therapy), mealtime insulin doses, or insulin sensitivity fac-
tor. Lifestyle effects on glucose levels such as physical 
activity, meal quality, and alcohol use should be reviewed 
and discussed. Also, effects of excessive insulin pump sus-
pension time or insulin pump site failure should be identi-
fied and discussed to optimize insulin pump use. Finally, 
CGM alerts settings should be reviewed and individualized, 
so that alarm fatigue is avoided or minimized. A proposed 
stepped method to facilitate meaningful interpretation of 
CGM data is described in Table 3.
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Figure 2.  Daily CGM view using Libre View (A) or Dexcom Clarity (B). Daily view allows the clinician the opportunity to identify the following:
1. Nocturnal hypoglycemia, whether this is isolated or recurrent.
2. Postprandial hyperglycemia.
3. Postprandial hypoglycemia, likely induced by multiple correction doses of insulin, causing insulin stacking and hypoglycemia.
4-5. Recurrent wide glycemic fluctuations at dinnertime (A) or overnight (B).

Figure 1.  Ambulatory glucose profile (AGP) information and time in ranges glucometrics with Libre View (A) and Dexcom Clarity (B) 
software. AGP profile and time in ranges glucometrics can be interpreted similarly regardless of the software. Basic information tools include:
1. Number of days analyzed. Ideally at least 10-14 days are needed.52

2. Time of sensor wear. Ideally as close to 100%, but at least ⩾70%.56

3. Glucose average or glucose exposure to have a sense of the glucose management indicator (GMI).60

4. Standard deviation and coefficient of variation to determine glycemic variability and increase risk for hypoglycemia.53,54

5. Time spent in target range. Ideally close to 70%.56

6. Time spent in hypoglycemia. Ideally <3%.49

7. Time spent in hyperglycemia.
8. AGP profile with median, 25-75% percentile, and 10-90% percentile to identify areas of concern with recurrent trends and patterns.
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Figure 3.  Usefulness of integrated insulin pump and CGM visualization.
A. Diasend-Glooko, data from Tandem t:slim X2 with Dexcom G5 CGM and OneTouch Verio glucose meter.
B. Medtronic CareLink, data from MiniMed 530G insulin pump with Enlite 2 CGM and Ascensia Contour Next USB Link glucose meter.
Basic information tools include:
1. Basal rate.
2. Bolus.
3. Glucose meter values.
4. CGM tracing.

Table 3.  Stepped Approach to CGM Data Review and Interpretation.

Whenever Possible Compare with Previous Data to Assess Glucometrics Changes

CGM key metric for data analysis Targets, action

Data sufficiency 10-14 days54

CGM use >70%58

Sensor glucose average—glucose 
exposure

Mean glucose values over the preceding 2 weeks

Glycemic variability (GV)
•  Coefficient of variation (CV)
•  Standard deviation (SD)

<36%55

<33% of mean sensor glucose value56

Percentage of time in target range 
(70-180 mg/dL)

>70%59

Percentage of time in hypoglycemia
•  Level 1 (<70-54 mg/dL)
•  Level 2 (<54 mg/dL)

<3%51

-  Alert, monitor
-  Clinically significant, immediate action required

(continued)
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Whenever Possible Compare with Previous Data to Assess Glucometrics Changes

CGM key metric for data analysis Targets, action

Percentage of time in hyperglycemia
•  Level 1 (>180 mg/dL)
•  Level 2 (>250 mg/dL)

<25%58

-  Alert, monitor
-  Clinically significant, immediate action required

AGP graphs -  Identify hypoglycemia patterns time of day/night (10th percentile <70 mg/dL or <54 mg/dL)
-  Identify hyperglycemia patterns time of day/night (90th percentile >250 mg/dL)
-  Identify areas of greater GV (wider “cloud” or “ribbon”—25th-75th percentile)
-  Identify time of day with recurrent patterns (smaller width of the “cloud” or “ribbon”)
-  Determine if hypo/hyperglycemia is caused by basal rates/basal insulin dose
-  Identify mealtime patterns and glycemic excursions

CGM daily view—modal day view 
and/or integrated insulin pump/
CGM daily views

Hypoglycemia
-  Identify nocturnal hypoglycemia and assess whether this is isolated or recurrent
-  Monitor for weekdays vs weekends hypoglycemia
-  Verify or obtain information from patient to assess contributors of nocturnal hypoglycemia

-  Basal rates or long acting insulin dose
-  Physical activity, type, duration, and time of day
-  Alcohol intake
-  Other evening activities

-  Identify daytime pre- or postprandial hypoglycemia
-  Verify or obtain information from patient to assess contributors of daytime hypoglycemia

-  Physical activity, type, duration, and time of day
-  Meal times or missed meal after insulin dosing
-  Meal quality (high or low glycemic index)
-  Insulin dosing times
-  Insulin to carbohydrate ratio
-  Insulin sensitivity factor (or correction factor)
-  Insulin stacking from aggressive use of correction dose

Hyperglycemia
-  Identify daytime pre-, postprandial, and nocturnal hyperglycemia
-  Monitor for weekdays vs weekends hyperglycemia
-  Obtain information from patient to assess contributors

-  Meal times
-  Missed mealtime insulin dose
-  Meal quality (high or low glycemic index)
-  Insulin dosing times
-  Insulin to carbohydrate ratio
-  Insulin sensitivity factor (or correction factor)
-  Basal rates or long acting insulin dose
-  Prolonged use of temporary basal or suspension of insulin delivery
-  Possible insulin pump site failure

Table 3. (continued)

Conclusion

CGM therapy has transformed the care of diabetes in the last 
decade, and its benefits could extend to any patient with dia-
betes regardless of the type of pharmacological therapy. With 
factory-calibrated sensors, CGM may replace the need for 
SMBG in the near future. However, patient and provider 
CGM uptake is still limited, and standardized CGM interpre-
tation protocols are lacking.

Tailored education for patients and clinicians for their 
respective needs may be the key to expanded use of CGM 
in clinical practice. This article proposes suggestions for 
streamlined patient education and a stepped approach to 

CGM interpretation for the clinicians. Formal studies and 
validation of CGM interpretation protocols are needed to 
develop “best practices” for CGM integration in clinical 
practice.
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