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Learning Objectives

Participants in this presentation should be able to…
Apply accurate strategies for interpreting CGM data to inform diabetes treatment 
decisions and support integration of CGM into clinical practice

Integrate CGM into routine care of patients with diabetes in primary care settings 
who would benefit from CGM use

Describe new and emerging CGM technologies, such as OTC CGM devices and 
continuous ketone monitoring, including how they can be integrated into clinical 
practice

Collaborate with the multidisciplinary health care team for diabetes care and 
incorporation of CGM into diabetes management



A Brief Review of CGM



Why don’t more patients have CGM?
• Approximately 90% of diabetes care in the US occurs in the primary 

care setting.1

• The American Diabetes Association (ADA) and the American 
Association of Clinical Endocrinology (AACE) recommend the use 
of CGM for many patients with diabetes.2,3

• CGM is associated with many benefits for patients with diabetes, 
including improved health behaviors, reductions in A1c, less 
hypoglycemia, decreases in body weight, reduced caloric intake, 
increased physical activity, improved treatment satisfaction, and 
adherence to a personal eating plan.4

Unger J, Kushner P, Anderson JE. Practical guidance for using the FreeStyle Libre flash continuous glucose monitoring in primary care. Postgraduate Medicine. 
2020;132(4):305-313. doi:10.1080/00325481.2020.17443931.  2. American Diabetes Association Professional Practice Committee for Diabetes*, Bajaj M, 
McCoy RG, et al. 3. Diabetes Technology: Standards of Care in Diabetes—2026. Diabetes Care. 2026;49(Supplement_1):S150-S165. doi:10.2337/dc26-S007
4. Oser TK, Hall TL, Dickinson LM, et al. Continuous Glucose Monitoring in Primary Care: Understanding and Supporting Clinicians’ Use to Enhance Diabetes 
Care. Ann Fam Med. 2022;20(6):541-547. doi:10.1370/afm.2876



• For clinicians, the benefits are also many: more informed 
treatment decisions, more engagement with the patient, greater 
insight into therapeutic impact – so much more information than 
the A1c provides.1

•  

1. Miller EM. Using Continuous Glucose Monitoring in Clinical Practice. Clin Diabetes. 2020;38(5):429-438. doi:10.2337/cd20-0043
2. 1. Adams K. The CGM adoption gap is worse than you think. MedCity News. December 28, 2025. Accessed December 29, 2025. 

https://medcitynews.com/2025/12/cgm-diabetes-healthcare/?utm_medium=email&_hsenc=p2ANqtz-8Ezp9Cx2wT5cCEl-bbR7sKwnmQB6W_OlidG8j-
B47K03dXtOVMXme0vIapw7_8Au3fswCJ-KXN-98jZ_0xrJvWsOUPF4jNLAXpwf-qzX-
HxWtPAqY&_hsmi=396267052&utm_content=396267052&utm_source=hs_email.  Access 12/29/2025.

Why don’t more patients have CGM?



A1C, glycated hemoglobin or HbA1C; BGM, blood glucose monitoring.

1. Corathers S et al. Diabetes Spect. 2020;33(1):22-30. 2. AACE Consensus Guidelines. Endocr Prac. 2020;26(1):107-139. 3. 
Adolfsson P et al. Eur Endocrinol. 2018;14(1):24-29. 

A1C

Diabetes is continuous

The majority of diabetes care transpires 

between visits, outside of clinical encounters.1

A1C alone may not be enough

Using A1C alone may not be very helpful to 

patients for understanding their diabetes.2

BGM has notable limitations3 

It only measures blood glucose at a single point in time.

Why patients – and clinicians – need CGM



Three months turns into almost three years!
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A1C, glycated hemoglobin or HbA1C.
1. Fang M et al. N Engl J Med. 2021;384:2219-2228. 2. Khunti K et al. Diabetes Care. 2013;36(11):3411-3417. 3. Ziemer DC et 
al. Diabetes Educ. 2005;31(4):564-571.  4. Ali SN et al. Adv Ther. 2020;37:869-882.  

Economic burden
Substantial clinical and economic 
burden4

Suboptimal A1C
Only 50% achieve an A1C <7%1 

Therapeutic inertia
The failure to initiate or intensify therapy when 

therapeutic goals are not reached

Suboptimal glucose 
management for ~2.9 years

due to therapeutic inertia1-3



CGM early can support glycemic outcomes
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A1C, glycated hemoglobin or HbA1C; T2D, type 2 diabetes. 
1. Laiteerapon N et al. Diabetes Care. 2019;42:416-426. 

People with T2D that achieve targets 
soon after diagnosis are more likely to 

keep glucose in target range.1
Managing glucose levels early in 

diagnoses reduces chance of 
complications.1

Reaching & sustaining A1C targets in the 
first year of treatment, showed long-term 
health improvements, even when control 

waned over time.1



Glycemic Patterns are Often Missed by Blood Glucose Monitors 
(BGM) but Seen with Continuous Glucose Monitoring (CGM)
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► May underestimate or overestimate glucose 
control (eg, HbA1c of 7% could represent 
good, fair, or poor control)

► Does not indicate extent or timing of 
hypoglycemia or hyperglycemia

► Does not reveal glycemic variability

► Limited utility for insulin dosing decisions

► Unreliable in patients with hemolytic anemia, 
hemoglobinopathies, iron deficiency, or who 
are pregnant

► Correlation with mean glucose can vary 
across races

• Beck RW, et al. Diabetes Care. 2017;40:994-999; Nathan DM, et al. Diabetes Care. 2008;31:1473-1478.

An Individual's Glycemic Control and Treatment Plan 
Should Not Be Defined by HbA1c Alone

HbA1c, % mg/dL 95% CI
5 97 (76 to 120)

6 126 (100 to 152)

7 154 (123 to 185)

8 183 (147 to 217)

9 212 (170 to 249)

10 240 (193 to 282)

11 269 (217 to 314)

12 298 (240 to 347)



A1C Values DO NOT EQUAL Time in Range (TIR)

Not actual patient data; for illustrative purposes only.

A1C provides only an average 
of a patient's glucose history. 

TIR provides more actionable 
information than A1C alone 
and should complement A1C.

Each 5% increase in TIR 
is clinically beneficial.

100%

8% 18%

63%
24%

29%

58%

Patient A
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HbA1c 7%

Patient C
HbA1c 7%

In Target Range
(70-180 mg/dL)

Above Target Range
(> 180 mg/dL)

Below Target Range
(< 70 mg/dL)

Battelino T, Danne T, Bergenstal RM, et al. Clinical targets for continuous glucose monitoring data interpretation: recommendations from the International 
Consensus on Time in Range. Diabetes Care. 2019;42:1593-1603



Initiation of Continuous Glucose Monitoring Is Linked to Improved Glycemic Control and 
Fewer Clinical Events in Type 1 and Type 2 Diabetes in the Veterans Health Administration

• Reaven PD, et al. Diabetes Care. 2023;46:854-863. 

CGM initiation verses self-monitoring glucose

Type 1 diabetes Type 2 diabetes

12-month change in HbA1c n = 4,930 vs n = 3,263 n = 15,292 vs n = 28,467

CGM use leads to more reduction in 12-month HbA1c

Β (95% CI): -0.26 (-0.33, -0.19) -0.35 (-0.42, -0.36)

Clinical events over 12 months n = 5,015 vs n = 3,815 n = 15,706 vs n = 29,912

I. Hypoglycemia admissions CGM use leads to reduced hypoglycemia admissions in T1D

HR (95% CI): 0.69 (0.48, 0.98) 0.93 (0.74, 1.16)

II. Hyperglycemia admissions CGM use leads to reduced hyperglycemia admissions in T2D

HR (95% CI): 0.83 (0.65, 1.06) 0.87 (0.77, 0.99)

III. All hospitalizations CGM use leads to reduced hospitalizations 

HR (95% CI): 0.75 (0.63, 0.93) 0.89 (0.82, 0.87)



CGM is a GAME-CHANGER.

Using CGM in Practice:
Understanding Ambulatory 

Glucose Profile (AGP) 



Case Scenario: 68 yo male patient

• 10-year history of T2D and chronic kidney disease

• Presents to his PCC with the most recent CGM data: the 
Ambulatory Glucose Profile (AGP).

• Metformin 2000 mg daily 

• Empagliflozin 10 mg daily

• Insulin glargine 34 units daily

• Unable to tolerate glucagon-like peptide-1 receptor agonists.



Understanding the AGP
• The AGP provides CGM summary statistics: such as the average glucose, 

glucose management indicator (GMI), and percentage of time the CGM is 
active over a given time period (14-15 days). 

• The AGP is intended to be an easily understood display format to help 
clinicians and patients adjust treatment to increase glucose time in 
range(TIR) without increasing the risk of hypoglycemia.1 

• The AGP can often  be accessed by clinicians through online applications 
available via the CGM manufacturer’s website. Various office staff such as 
nurses, assistants, pharmacists, and educators can access the AGP in 
addition to PCCs.

• The AGP report is the primary method of obtaining blood glucose data from 
a CGM device. 2

1. Ajjan R, Slattery D, Wright E. Continuous Glucose Monitoring: A Brief Review for Primary Care Practitioners. Adv Ther. 2019;36(3):579-596. 
doi:10.1007/s12325-019-0870-x  2. American Diabetes Association Professional Practice Committee for Diabetes*, Bajaj M, McCoy RG, et al. 7. Diabetes 
Technology: Standards of Care in Diabetes—2026. Diabetes Care. 2026;49(Supplement_1):S150-S165. doi:10.2337/dc26-S007



Metrics reported in the AGP:
Glucose Statistics & Targets:
• Number of days the sensor is active: 
        recommended minimum 14 consecutive days
• Percentage of sensor data captured: 
         recommended minimum is 70%
• Glucose management indicator (GMI):      
         assesses glycemic control for the time covered
         often used as an A1c comparison
• Glucose variability: 
         variance in glucose measurements
         Goal: less than or equal to 36%
• Time above target glucose range (TAR)

percentage of above a certain threshold 
         (e.g., 180 mg/dL [High] or 250 mg/dL [Very high])
• Time in range (TIR): percentage of time
         between 70 and 180 (goal: 70%)
• Time below target glucose range (TBR): 
         percentage of below a certain threshold 
         (e.g., 70 mg/dL [Low] or 54 mg/dL [Very low])

Ambulatory Glucose Profile:
A summary of glucose value over the entire
Report period, shown as though all values
Occurred in a single day.

Battelino T, Danne T, Bergenstal RM, et al. Clinical Targets for Continuous Glucose Monitoring Data Interpretation: Recommendations From the International Consensus 
on Time in Range. Diabetes Care. 2019;42(8):1593-1603. doi:10.2337/dci19-0028



We see a patient at goal!
But there’s more…

In this case scenario, the patient is 
achieving his A1c goal and has an 
overall well-managed glycemic profile, 
based on the AGP report. However, he is 
having occasional low blood glucose 
readings some mornings a few hours 
after breakfast. While the patient was 
able to manage these hypoglycemic 
episodes at home, a reduction in his 
insulin glargine (e.g., to 28 units daily) 
will help improve the safety of his 
treatment regimen, while retaining 
adequate glucose control for his goals. 



Third section of the AGP shows
daily glucose profiles.

A collaborative discussion about his 
lifestyle behaviors that may have 
prompted hypoglycemic events (such as 
delayed meals and increased activity) 
may also be helpful.



If there are patterns on particular days that 
raise concerns, what was happening on those 
days that may have contributed to the issues? 

Clearly there are opportunities to discuss both 
lows and highs.

How long should your patient wear the CGM? 
• A minimum of 14-15 days is recommended 

to having adequate data for a meaningful 
treatment decision.

• For many patients, CGM will become an 
important part of their life for the rest of 
their life.

• If insurance isn’t offering coverage, and the 
patient cannot afford on-going CGM or is 
unwilling to use it, consider offering 
Professional CGM (owned by the practice) 
whenever possible.



Interpreting the AGP

A three-step process for evaluating data in the AGP report has been suggested:

• Determine if action is needed based on aggregated metrics (such as TIR) and 
patterns of high or low blood glucose readings.

• Identify where action is needed by reviewing the overall and daily AGP curves, 
noting times of day with patterns of low or high glucose and looking for gaps 
when the patient may not be routinely monitoring (e.g., at night).

• Act on the patterns of low/high glucose readings by adjusting medications 
and lifestyle recommendations via shared decision-making with the patient.

Simonson GD, Holt EH, Grady M, Hurrell G, Gaudiani LM, Bergenstal RM. Unleashing the Potential of Blood Glucose Monitoring Data With the Ambulatory 
Glucose Profile Report. Clin Diabetes. 2024;42(4):550-560. doi:10.2337/cd23-0092



Identifying Candidates for CGM
• ≥2 years of age who need or want more engagement with their diabetes

• At risk for hypoglycemia (e.g., patients of younger or older age, patients 
taking insulin)

• Need modification of current treatment or are experiencing clinical 
inertia

• Have poorly managed diabetes and would benefit from greater 
understanding of diet, activity, and medication on glycemic 
management 

• Want to actively participate in their diabetes care, including making 
lifestyle changes



Identifying Candidates for CGM
• Every person with diabetes could benefit from the information offered 

by a real-time CGM, but not all patients may be able to obtain a CGM or 
be willing to wear one. A key benefit of using CGM in any patient with 
diabetes is addressing clinical inertia; CGM can help facilitate 
interventions in patients who may otherwise see little change in their 
blood glucose control. 1

• Cost and insurance coverage are common challenges to CGM access 
for patients. Clinicians can help patients navigate access challenges by 
the Centers for Medicare & Medicaid Services (CMS) expanded 
coverage for CGM in 2023 to allow any patient using insulin to receive 
coverage for a CGM device.2 

1. Martens TW, Parkin CG. How use of continuous glucose monitoring can address therapeutic inertia in primary care. Postgrad Med. 2022;134(6):576-588. 
doi:10.1080/00325481.2022.2080419   2. Centers for Medicare & Medicaid Services. Glucose Monitors (L33822). October 9, 2024. Accessed December 18, 
2024. https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdid=33822 GD, Holt EH, Grady M, Hurrell G, Gaudiani LM, Bergenstal RM. 
Unleashing the Potential of Blood Glucose Monitoring Data With the Ambulatory Glucose Profile Report. Clin Diabetes. 2024;42(4):550-560. doi:10.2337/cd23-
0092. Accessed 12/25/2025.



Billing and Coding
• 95249: personal CGM start-up and training

• 95250: professional CGM

• 95251: CGM interpretation

• 99212-99215: evaluation and management of CGM

Note that there are additional special codes for the one CGM that is inserted under the skin.

Adkison JD, Chung PE. Implementing Continuous Glucose Monitoring in Clinical Practice. Fam Pract Manag. 2021;28(2):7-14.



Pump Integration & Automatic Insulin Delivery (AID)

Insulin pump integration is another benefit of certain CGM devices 
for patients who use insulin pumps. There are currently several 
CGM and insulin pump devices that automatically adjust insulin 
dosing based on CGM data to predict future glucose levels and 
reduce the risk of hyperglycemia and hypoglycemia.25,26

1. Vettoretti M, Facchinetti A. Combining continuous glucose monitoring and insulin pumps to automatically tune the basal insulin infusion in diabetes 
therapy: a review. Biomed Eng Online. 2019;18(1):37. doi:10.1186/s12938-019-0658-x   2. Association of Diabetes Care & Education Specialists (ADCES). 
Insulin Pumps l Understanding CGM & Pump Integration. ADCES. January 25, 2025. Accessed December 30, 2025. https://www.adces.org/danatech/insulin-
pumps/training-clients-patients/cgm-pump-integration



Characteristic Lingo glucose biosensor 
system

Libre Rio glucose biosensor 
systemb

Stelo glucose biosensor 
system

Duration of wear 14 days 15 days 15 days (+12-hour grace period)

Frequency of measured 
glucose

Every 15 minutes Every minute Every 15 minutes

Glucose measurement range 55-200 mg/dL 40-400 mg/dL   WIDEST RANGE 70-250 mg/dL

Smart device compatibilitya Lingo app Rio App Stelo app

Alarm for low/high glucose 
levels

No No No

Data sharing Download and export Download and export Connects to the Clarity software

Product audience Ages 18 or older and healthy Ages 18 or older with 
prediabetes or diabetes who are 
not on insulin

Ages 18 or older with diabetes 
who are not on insulin

Average retail price (per month 
supply in USD)

$89a $89 $89a

Overall mean absolute relative 
difference (MARD) (%)

8.4% 8.2% 8.3%

Over-the-Counter (OTC) CGM

Users must have a compatible smartphone; no separate data readers are available.
aSubscription required for pricing shown; can be purchased in a 3-month subscription for an additional discount. 
bShould be more readily available in US soon.                                                                                        Table adapted from Arriazola et al, 2025. 
Arriazola J, Wollen J, Davis S, Wang EM, Tran G, Rosario N. Review of Over the Counter and Prescription Continuous Glucose Monitoring. J Pharm Pract. 2025;38(6):493-498. 
doi:10.1177/08971900251328832



A good candidate for OTC CGM?

• 42 yo female comes to clinic for diabetes management
• Diabetes for 4 years.
• Taking Metformin, GLP-1 and SGLT-2 inhibitor
• A1c  6.8-7.6
• Wants better control with A1c consistently <7.%
• Working on better nutrition and physical activity.
• Has worn Professional CGM but insurance will not pay for her to own CGM
• Believes seeing CGM data will help her be more diligent with her medications 

and improve nutrition
• After discussion, patient  agrees that she would like to purchase CGM.



Other who may have an interest in OTC CGM

• Patient with a family history of diabetes

• Patient concerned with pre-diabetes status

• Athletes/biohackers/fitness & longevity seekers

• Individuals with conditions like PCOS, obesity, or metabolic 
syndrome, where glucose fluctuations play a role

• Wants better control with A1c consistently <7.%

• Individuals with reactive hypoglycemia

MacMillan C. Who Should Use a Continuous Glucose Monitor? Yale Medicine. Published November 15, 2024. 
https://www.yalemedicine.org/news/continuous-glucose-monitor. Accessed 12/30/2029./

https://www.yalemedicine.org/news/continuous-glucose-monitor
https://www.yalemedicine.org/news/continuous-glucose-monitor
https://www.yalemedicine.org/news/continuous-glucose-monitor
https://www.yalemedicine.org/news/continuous-glucose-monitor
https://www.yalemedicine.org/news/continuous-glucose-monitor


New to CGM:
Continuous Ketone 

Monitoring
(CKM)



What Is Diabetic KetoAcidosis (DKA)?

• Diabetic ketoacidosis is a serious complication of diabetes that can be life-
threatening.

• The condition develops when the body can't produce enough insulin. Insulin 
plays a key role in helping sugar — a major source of energy for muscles and 
other tissues — enter cells in the body.

• Without enough insulin, the body begins to break down fat as fuel. This causes a 
buildup of acids in the bloodstream called ketones. If it's left untreated, the 
buildup can lead to diabetic ketoacidosis.

• Type 1 Diabetes: DKA occurs in 30-40% at diagnosis and 6-8% of those with 
established diabetes annually

• Type 2 Diabetes: Less common but risk increases with age and highest in those 
aged 60-90.

• Increased risk for those on SGLT2 inhibitors  

Diabetic ketoacidosis - Symptoms & causes - Mayo Clinic. Mayo Clinic. https://www.mayoclinic.org/diseases-conditions/diabetic-ketoacidosis/symptoms-

causes/syc-20371551. Published October 6, 2022. Accessed 12/30/2025.



Symptoms of DKA

Diabetic ketoacidosis - Symptoms & causes - Mayo Clinic. Mayo Clinic. https://www.mayoclinic.org/diseases-conditions/diabetic-ketoacidosis/symptoms-causes/syc-20371551. 

Published October 6, 2022. Accessed 12/29/2025.

Your text here

Diabetic ketoacidosis symptoms often come on quickly, sometimes within 24 hours. 
For some, these symptoms may be the first sign of diabetes. Symptoms might include:

• Being very thirsty.

• Urinating often.

• Feeling a need to throw up and throwing up.

• Having belly pain.

• Being weak or tired.

• Being short of breath.

• Having fruity-scented breath.

• Being confused.



Why is CKM  so important?

1. Kong YW, Morrison D, Lu JC, Lee MH, Jenkins AJ, O’Neal DN. Continuous ketone monitoring: Exciting implications for clinical practice. Diabetes Obesity 

Metabolism. 2024;26(S7):47-58. doi:10.1111/dom.15921  2. Nguyen KT, Xu NY, Zhang JY, et al. Continuous Ketone Monitoring Consensus Report 2021. J Diabetes Sci 

Technol. 2022;16(3):689-715. doi:10.1177/19322968211042656  3. Abbott. Abbott’s Biowearable: One Sensor for Glucose, Ketones | Newsroom. June 17, 2022. 

Accessed December 29, 2025. https://www.abbott.com/en-us/corpnewsroom/strategy-and-strength/abbotts-biowearable-one-sensor-for-glucose-ketones

Your text here

• Ketone monitoring is critical to early detection of DKA, but it is 
rarely done in practice, as the traditional methods for testing are 
cumbersome and have several limitations. 

• CKM is poised to address the limitations of current approaches to 
ketone monitoring, as these devices are designed with many 
expert-recommended “desirable characteristics” of ketone testing 
methods1,2 A continuous glucose-ketone monitoring device has 
received breakthrough designation from the FDA (approval 
pending) and is being tested in clinical trials.3

• CKM may be right around the corner…



Key Take-Aways
Clinicians should seek to empower patients and members of the health care 
team to utilize CGM data for improved clinical care of diabetes.
Continuous glucose monitoring (CGM) offers numerous benefits to patients 
and clinicians, including increased engagement in diabetes care, improved 
health behaviors, better indicators of glucose management, and improved 
clinical outcomes.
Every patient with diabetes will benefit from using CGM; CGM insurance 
coverage is possible for many, and cash price is often affordable.
Over-the-counter CGM devices are newer technologies that may help 
patients access CGM, though limitations in glucose measurement ranges 
and data sharing should be considered.
Continuous glucose-ketone monitoring is a newer tool that may help prevent 
and manage diabetic ketoacidosis, pending FDA approval.



Special Resource Toolkit

Visit the website via the QR code or the URL below 
for more information on this topic and to review 
the presentation, and to watch a patient video.

URL: https://www.pcmg-us.org/toolkit/cgm 



Q&A
CGM in Primary Care: From Data to Decisions



Post-presentation Survey:
Please complete the survey by 
using the QR code or the URL 

below.

URL: https://www.pcmg-us.org/survey/post/cgmdata8
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