Continuous
glucose monitoring:
THE BASICS

Technology aids diabetes
self-management and
enhances treatment
planning.

N
In Range 8 mg
1 0 N

By James A. Fain, PhD, RN, BC-ADM, FADC

12:30 13:30
6:00

g0 Day Overview

o Normal

Low

‘ Recent Events
Today Thsviesk  THOT
{19:30 ) tosmghh
19:00 ) Wt
) [y 87 mg/dL
- b 72 mg/dL
A 73 mg/dL

LEARNING OBJECTIVES
1. Describe continuous glucose monitor (CGM) device options and the differences between personal
and professional devices.
2. Describe how CGM helps improve diabetes management.
3. Discuss nursing implications in caring for patients using CGM devices.
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BLOOD GLUCOSE SELE-MONITORING helps
patients with diabetes understand the interre-
lationships among food, activity, and medica-
tion to achieve their glycemic targets. It also
aids treatment effectiveness assessment. Pa-
tients continue to use blood glucose meters, but
in the early 2000s, continuous glucose moni-
toring (CGM) revolutionized home monitor-
ing. CGM devices comprehensively optimize
diabetes management by reviewing activity lev-
els, medication and insulin dosing, food intake,
and stress to provide patients with information
about how self-care decisions affect glucose
levels. As CGM accuracy, reliability, and con-
venience continue to improve, more healthcare
providers use them.

The American Association of Clinical En-
docrinology (AACE) and the American Dia-
betes Association (ADA) recommend CGM:s
for all patients with diabetes who administer
multiple (three or more) injections of insulin
per day or use an insulin pump. Although most
patients continue to self-monitor and inject in-

Patient instructions

Instruct patients to follow these steps when inserting a continuous

glucose monitoring device:

e Before opening the sensor package, wash your hands.

e Avoid touching the adhesive area on the sensor.

sulin, CGM provides an accurate picture of e Choose a flat and pinchable site for insertion (avoiding scarred or
glucose levels throughout the day and night, irritated skin), such as the abdomen or back of the arm.

which allows patients to quickly assess glyce- e (Clean the area with alcohol and let it dry. (The patient may need to
mic patterns to prevent hypoglycemia. CGM prep the area with a skin preparation or adhesive product before in-
devices also capture information that helps serting the sensor. These supplies are included in each CGM package.)
providers create treatment plans based on real- ¢ Place the sensor on the area and push on the plunger to remove the
time glucose results and to remotely view glu- introducer needle, which leaves the sensor under the skin. Most pa-
cose Values 24 hours a day’ lncludlng When the tients feel Only a Sllght pinch when inserting the sensor.

patient hasn’t checked their glucose or while
sleeping.

How does CGM work?

Rather than performing finger sticks several
times a day to monitor glucose levels, patients
with a CGM device insert a small sensor wire
under the surface of their skin (usually on the
abdomen or back of the arm) with an auto-
matic applicator and secure it with an adhesive
patch. A glucose-oxidase platinum electrode
attached to the sensor measures the glucose
concentration in interstitial fluids throughout
the day and night. A transmitter sends real-
time glucose readings wirelessly to a handheld
receiver or compatible smart device (or insulin
pump), which displays current glucose levels
and trends.

Depending on the specific CGM device,
the patient wears the sensor 7 to 14 days. A
CGM can be worn during activities of daily
living, including showering and working out.
Blood glucose readings are sent to the receiver
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(smart device) every 5 minutes. Some devices
allow custom glucose threshold alerts. (See Pa-
tient instructions.)

Professional vs. personal CGM
Healthcare providers distinguish between two
types of CGM devices: personal (owned by the
patient) and professional (owned by a health-
care practice for professional use).

Personal devices

Personal CGM systems measure blood glu-
cose continuously and record readings every 5
minutes. Unlike self-monitoring, which pro-
vides a snapshot or point-in-time glucose
measurement, CGM devices report data in
numerical and graph-like formats, indicating
current glucose levels and possible patterns.
This allows patients to respond quickly to pre-
vent acute glycemic events and permits in-
formed decisions about insulin dosing and
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CGM systems

8

The following continuous glucose monitoring (CGM) systems are

available.

Real-time CGM devices

System Key features
Dexcom G6 e Sensor wear: 10 days
(Dexcom) e Factory calibrated
e Can integrate with insulin pump
¢ Audible alerts
¢ Real-time data sharing and monitoring
Dexcom G5 e Sensor wear: 7 days
(Dexcom) ® Must calibrate twice daily

Can integrate with insulin pump
Audible alerts
Real-time data sharing and monitoring

Guardian Connect
(Medtronic)

Sensor wear: 7 days

Must calibrate twice daily

Not approved for insulin dosing
Audible alerts

Limited data sharing and monitoring

Eversense
(Senseonics)

Sensor wear: 90 days after implantation in
upper arm

Must calibrate twice daily

Not approved for insulin dosing

Vibrating alerts

Intermittently scanned CGM devices

System

Key features

FreeStyle Libre (Abbot)

Sensor wear: 10 to 14 days

Factory calibrated

Cannot be integrated with insulin pump
No alerts

Requires user to scan sensor/transmitter/
smartphone to obtain data

Professional CGM devices

System

Key features

Blinded: FreeStyle
Libre Pro (Abbot)

Sensor wear: 10 to 14 days

Factory calibrated

Patient receives no feedback or blood
glucose readings while wearing the device

Unblinded: Dexcom
G4 Platinum (Dexcom)
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Sensor wear: 7 days

Must calibrate twice daily

No alerts

Users are provided with real-time feedback
or blinded when clinically indicated
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self-management. Glucose readings and trend
arrows provide information about glucose
highs and lows to assist in problem-solving re-
lated to meals, physical activity, and illness.
Using the personal device, patients can share
data remotely with family, caregivers, friends,
and healthcare providers.

Most personal CGM devices alert patients
when glucose levels are too low or too high.
This feature is important for patients who ex-
perience frequent hypoglycemia or hyper-
glycemia unawareness. For patients who don’t,
they may choose to disable the alerts. However,
to ensure critical lows aren’t ignored, some
alerts can’t be disabled.

Professional devices

Professional CGM devices are purchased by a
healthcare provider’s practice and worn by the
person with diabetes for a short period, usually
7 to 14 days. Some professional devices collect
glucose data in a “blinded” mode (the patient
doesn’t view the data and has no interaction
with the sensor), whereas others display real-
time data viewable by the patient. After wear-
ing the device for the specified period, the
provider uploads the data and meets with the
patient to review it and discuss needed changes
(including medication adjustments) in dia-
betes self-management to achieve more target-
ed glycemic levels. Using a professional CGM
device may lead a patient to purchase a person-
al device.

CGM system options
Two system options exist for both personal and
professional CGM devices: real-time CGM
(rtCGM) and intermittently scanned CGM
(isCGM). rtCGM (continuous CGM) devices
automatically transmit a continuous stream of
glucose data to a receiver, smartphone, smart-
watch, or other compatible device every 5 min-
utes. They also alert patients to impending hy-
poglycemia or hyperglycemia.

isCGM devices (previously called flash
CGM) provide the same type of glucose data
but require the patient to swipe or scan the re-
ceiver to obtain it. The information is then sent
to a smartphone, smartwatch, or other com-
patible device. Until 2015, isCGM devices
didn’t have the added safeguard of alerts. New-
er isCGM devices now offer optional alerts.
(See CGM systems.)

Nurses provide education about CGM ad-
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vantages and challenges, including the need for
self-monitoring. Although CGM devices no
longer require calibration against finger blood
measurements to ensure accuracy, if glucose
data aren’t available (for example, during CGM
start-up periods), the CGM malfunctions, the
patient runs out of sensor supplies, or the pa-
tient feels that their symptoms don’t match
the glucose data, a finger stick may be needed
to assess blood glucose levels. Any discrepancy
between symptoms and sensor numbers re-
quires a finger stick. As a safety precaution,
most organizations require a finger stick to es-
tablish insulin doses and have policies and care
guidelines for charting and documenting deci-
sions based on CGM data. Nurses should en-
courage patients to provide up-to-date infor-
mation to ensure appropriate care.

CGM devices don’t automatically adjust in-
sulin delivery unless it’s combined with an in-
tegrated, CGM sensor-augmented insulin de-
livery device. For example, CGM data may
identify patterns of high glucose readings. In
such cases, patients can treat or prevent high
glucose readings themselves before they be-
come a problem. Advances in diabetes technol-
ogy have combined CGM with continuous in-
sulin infusion pumps that automate insulin
dosing and delivery. For patients who use both
a CGM device and an insulin pump, insulin
dosing and delivery should be done automati-
cally based on data from the CGM.

Selecting CGM devices

In 2019, the ADA added a new diabetes tech-
nology section to the Standards of Medical
Care in Diabetes. Guidelines recommend that
when patients are properly educated, CGM is
a useful tool to lower glucose levels and reduce
hypoglycemia. The 2020 standards go further
and recommend CGM as a monitoring option
for patients with a history of hypoglycemia
and those who haven’t met glycemic targets
with self-monitoring.

Patients choose personal or professional
CGM devices based on several factors. Many
who select a personal device want more en-
gagement with their diabetes management.
They want a complete picture of their glucose
levels throughout the day. Some patients at risk
for hypoglycemia or hypoglycemia unaware-
ness prefer a personal device that offers real-
time glucose alerts in the event of a hypo-
glycemic event. Patients with comorbidities
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CGM case study

Michael, a 57-year-old man with a 5-year history of type 2 diabetes

and several comorbidities (hypertension, hyperlipidemia, and renal in-

sufficiency), takes glimepiride, 2 mg every morning; metformin, 500
mg twice daily; and one injection of basal insulin (insulin glargine), 30

units every evening. His glycated hemoglobin has been increasing (his

most recent was 8.6%) despite initial success with a healthy meal plan
and walking three times a week. When first diagnosed with diabetes,
Michael routinely checked his glucose, but his efforts have been in-
consistent for the past 2 years because of fingertip pain. Michael’s pri-

mary care provider recommends meeting with a diabetes care and ed-

ucation specialist to discuss continuous glucose monitoring (CGM).
After meeting with the specialist, Michael reluctantly agrees to try a
professional CGM device. Two weeks later, he returns to the specialist
to download the glucose data and review it for patterns and possible
insulin dose adjustments. When reviewing data before each meal and
at bedtime, Michael begins to see a connection between his treatment
plan and the impact of meals, physical activity, and medication. After a
treatment plan change, Michael believes he'll be comfortable purchas-
ing a personal CGM device and never wants to return to finger sticks.

who are at increased risk for diabetes-related
complications also may benefit from receiving
24/7 glucose values.

Patients who use an insulin pump may be
interested in a sensor-augmented pump (SAP)
that connects with a specific CGM device.
Transmitted CGM data prompt independent
SAP basal rate adjustments when blood glu-
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Benefits

Challenges

Closed-loop systems and quality of life

Boughton and Hovor

ka describe hybrid closed-loop continuous glu-

cose monitoring systems as rapidly transitioning from research into
clinical practice. The systems present various psychosocial benefits

and challenges.

Benefits
¢ Reduced anxiety
e Improved sleep rel

ated to confidence in overnight glucose control

e Less restrictive diets
e Fewer diabetes management demands

Challenges
e Technical issues

e Alarm intrusiveness

e Equipment burdens
e Time to trust that the system will work
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cose levels are low or outside of the target
range. Sometimes called “non-feedback con-
trol” systems, SAPs require manual adjustments
and input from the patient, who remains re-
sponsible for programming the pump to ac-
commodate the number of carbohydrates
they eat at every meal and approving meal-
time boluses.

An open-loop system is a step toward a
closed-loop (feedback control) system, some-
times called an artificial pancreas. Closed-loop
systems automatically adjust insulin with no
patient input. (See Closed-loop systems and qual-
ity of life.)

Ideal candidates for professional CGM de-
vices include those who have difficulty main-
taining target glucose levels, those at increased
risk for hypoglycemia, and those who don’t
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want to use a full-time personal CGM. These
patients still may benefit from periodic CGM
data collection, which helps demonstrate to
health insurance carriers the importance of the
devices. Providers sometimes ask a patient to
wear a professional CGM device 2 weeks be-
fore a scheduled visit or at the time of an ap-
pointment. Glucose data are downloaded and
used as an education tool and to help identify
patterns of glucose variability.

Patients with type 2 diabetes and those not
receiving insulin therapy also can benefit from
professional CGM devices. They provide pa-
tients and providers with a comprehensive
overview and capture real-time glucose vari-
ability so patients can respond to trends before
serious complications arise.

Beyond the finger stick

CGM devices go beyond finger sticks to pro-
vide glucose monitoring throughout the day.
In addition to helping patients better manage
their diabetes, the devices benefit family mem-
bers, caregivers, and friends who also partici-
pate in diabetes management. AN

James A. Fain is associate dean for academic affairs at the Universi-
ty of Massachusetts Chan Medical School, Tan Chingfen Graduate
School of Nursing in Worcester, and editor-in-chief of The Science of
Diabetes Self-Management and Care.
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POST-TEST ¢ Continuous Glucose Monitoring: The Basics

CNE credit is available for purchase. CNE credit is awarded for enrollment in the online course and successful completion of course requirements.
To earn credit for completing this CNE offering, visit myamericannurse.com/continuous-glucose-monitoring

Provider accreditation

The American Nurses Association is accredited as a provider of nursing continuing profession-
al development by the American Nurses Credentialing Center's Commission on Accreditation.
ANAis approved by the California Board of Registered Nursing, Provider Number CEP17219.

Please mark the correct answer online.

1. Which of the following continuous
glucose monitoring (CGM) devices are
owned by healthcare centers and usually
collect data in a blinded mode?

a. Personal

b. Professional

¢. Sensor-augmented

d. Open-loop

2. Which of the following is correct
about professional CGM devices? (Select
all that apply.)

a. Data may be blinded and not
visible to the patient.

b. Ideal candidates are those who
have difficulty maintaining glucose
levels.

¢. Patients at high risk for
hypoglycemia are candidates for
this device.

d. Patient might wear one for 2 weeks
prior to a provider appointment.

3. Using CGM rather than blood glucose
meters for intermittent self-management
allows patients to use which kind of data
to make decisions to manage their
diabetes?

a Single pointin time

b. Elapsed time

c. Real time

4. Blood glucose meters measure
capillary blood glucose levels. CGM
measures glucose levels in which of the
following?

a. Interstitial fluid

b. Venous fluid

¢. Transcellular fluid

d. Vascular fluid
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5. CGM is recommended by the
American Association of Clinical
Endocrinology and the American
Diabetes Association for all patients with
which of the following conditions?
(Select all that apply.)

a. Patients who require multiple
injections of insulin per day

b. Patients with type 2 diabetes
c. Patients with elevated HbA1c levels
d. Patients who use an insulin pump

6. Most continuous glucose monitoring
(CGM) systems allow wireless sensors to
stay in place for

a. 1to 3 days
b. 3 to 5 days
c. 7 to 14 days

7. Most CGM systems measure and
record glucose readings every

a. 5 minutes

b. 15 minutes
¢. 30 minutes
d. 60 minutes

8. Benefits of CGM include

a. Accurate picture of blood glucose
levels throughout day and night

b. Patient ability to quickly assess low
blood glucose levels and prevent
hypoglycemia

c. Decreased HbA1C levels

d.a.and b.

e. All of the above

CNE: 1.5 contact hours ( CNE

Post-test passing score is 80%.
CNE: 1.5 contact hours
Expiration: 5/1/25

9. Which of the following is correct
about CGM devices and current practice?

a. CGM devices require calibration for
accuracy.

b. Discrepancies between symptoms
and sensor numbers require a
finger stick.

¢. Most organizations don't require a
finger stick for establishing insulin
doses.

10. Patients choose personal or
professional CGM devices based on
various factors. Describe what a patient
might consider when selecting a device.
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