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Objectives

• Acknowledge the unmet need of A1c and finger stick blood 
glucose monitoring

• Review current state of glucose monitoring technology with 
CGM

• Review how to interpret and bill for CGM



Glucose Monitoring

Diabetes Mellitus (from ancient Greek) means

Diabetes -“siphon” and 
Mellitus - 'honey sweet flow' from a time

in which tasting a patient's urine was still part

of the provider's diagnostic repertoire.





Glucose monitoring

Clinical use: 1970s

Home glucose meter: 
1980s

2000s

A1c:

Hypo:

↓
↑

↓
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Continuous Glucose Monitoring (CGM)

Images from freestylelibre.us. Accessed 4/8/19







• A: current glucose

• B: trend arrow direction/velocity

• C: historical data

Kruger DF et al. Diabetes Educ. 2019 Feb;45(1_suppl):3S-20S



Trend Arrows: Direction and Velocity

Kruger DF et al. Diabetes Educ. 2019 Feb;45(1_suppl):3S-20S



Trend Arrows: Direction and Velocity

• Increasing by 2mg/dL/min:

• ↑ 20 in 10min

• ↑ 60 in 30min

• Increasing by 3mg/dL/min:

• ↑ 30 in 10min

• ↑ 90 in 30min

 Take action proactively



Premeal Insulin calculation

Glucose Trend CHO Food Correction Total

200 ↓  ↓ 60g 6u 2u 8u

200 → 60g 6u 2u 8u

200 ↑ 60g 6u 2u 8u

• Insulin to Carb Ratio: 1unit to 10g

• Insulin Sensitivity (Correction) Factor: 1unit for every 40 over 120

Post 

meal

Glucose

60

120

220



Aleppo G et al. Journal of Endocrine Society. Dec 2017. Vol (1), Iss. 12:1-16



Premeal Insulin calculation

Glucose Trend CHO Food Correction Total

200 ↓  ↓ 60g 6u 2u 8u

200 → 60g 6u 2u 8u

200 ↑ 60g 6u 2u 8u

• Insulin to Carb Ratio: 1unit to 10g
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- 3.5u 4.5u
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Continuous Glucose Monitoring

• Why the need?
• Improve overall glycemic control

• Reduce glycemic variability (going beyond A1c)

• Enhance patient/family confidence in DM self-care or family management

• Reduce fear of hypo/hyperglycemia

• Who would benefit?
• ANY patients on intensive insulin therapy

• Frequent hypoglycemia / Hypoglycemic unawareness

• Varying schedule / intensive activities

• Desires to improve glycemic control

• Benefits of Realtime CGM
• Realtime CGM (measures glucose every 5min)  proactive decision making

• Alerts (highs and lows and predictive)



Uptake in use 
of CGM

Foster NC et al. T1D Exchange 2016-2018. Diabetes Technology&Therapeutics. Vol 21, Number 2, 2019



MDI only vs Pump only vs MDI&CGM vs Pump&CGM

Foster NC et al. T1D Exchange 2016-2018. Diabetes Technology&Therapeutics. Vol 21, Number 2, 2019



Shift in thinking: Moving “Beyond A1c”



Same A1c (average), same control?



Radin MS. JGIM 2014. 29(2):388-94



Change in concept of Glycemic control
“beyond A1c”

• Time in Range (%time in “safe” range: 70-180)

• Hypoglycemia 

• Level 1 - %time spent < 70

• Level 2 - %time spent < 54

• Hyperglycemia

• Level 1 - %time spent > 180

• Level 2 - %time spent > 250

Consensus Report on Use of CGM. Diabetes Care 2017 Dec; 40 (12): 1622-1630



Sensor glucose vs meter glucose



Sensor glucose vs meter glucose



Sensor glucose vs meter glucose



Sensor glucose vs meter glucose



Sensor glucose vs meter glucose



Types of CGM

• Personal CGM: patient owns the device and get the data real time 
(and react to it - proactive)

• Professional CGM: Provider owned device and blinded to patient 
(retrospective analysis)

Personal CGM Professional CGM

Dexcom G6 Dexcom Pro

Medtronic Guardian 3 Medtronic iPro 2

Freestyle Libre 2 Freestyle Libre Pro

Eversense



Which one to pick?

• Patient factors (always first!)

• Main goal (lower A1c, prevent hypo, convenience, etc)

• Convenience (ease of use, need for calibration, duration, etc)

• Need for alarm?

• Integration with pump?

• Cost/insurance coverage

• Clinician/Clinic factor

• Familiarity

• Established infrastructure

• Cost/profit



MARD Nonadjunctive Alarm Data share Age Length Receiver Note

Dexcom G6 9% O O O > 2 10-d Receiver/iOS/Android

Freestyle

Libre 2

9.3% O O O > 18 14-d Receiver/iOS/Android intermittent 

scanning

Guardian 3 10.6% O O > 7 7-d No receiver/iOS only Tylenol 

interference

Eversense 8.8% O O Text only > 18 90-d No Receiver /

iOS/Android

implantable

Dexcom G6 Guardian 3 Eversense Freestyle libre 2
Modified from Kruger DF et al. Diabetes Educ. 2019 Feb;45(1_suppl):3S-20S



Time in Range (TIR)

Goal: >70% in target, <3% in low

Markers for glucose variability

• Standard Deviation

• Goal: < 1/3 of average glucose

• Coefficient of Variation (CV)

• Goal < 33%

Ambulatory Glucose Profile (AGP): 
Standardized report showing all 
glucose data collapsed and displayed 
into a modal view

Median Interquartile 

range

Interdecile

range







Interpretation

• Systemic Approach

1. confirm adequate data is available (personal CGM: >70% of 2 weeks)

2. review the summary (ave, time in range, variability)

3. inquire patient about their daily routine and mark on the AGP

4. Ask the patient what they see and inquire their insight (listen!)

5. look at problematic areas (priority)

A. hypoglycemia

B. hyperglycemia

C. wide glycemic variability

*From big picture (AGP) to details (daily views)

6. Collaborate with patient on problem solving and agree on action plan



Step 1: Assessing data quality



Step 1: Assessing data quality



Step 2: review summary



Step 3: mark patient’s daily routine on AGP
Med list: Degludec 18units qam, Lispro 4-6u qac

wake up /

breakfast
snack lunch

Dinner /

exercise
Bedtime

Degludec
Lispro Lispro Lispro



Step 4: Ask patient what they see (listen!)

wake up /

breakfast
snack lunch

Dinner /

exercise
Bedtime

Degludec
Lispro Lispro Lispro



Step 5: Look at problematic area (hypo-hyper-variability)

wake up /

breakfast
snack lunch

Dinner /

exercise
Bedtime

Degludec
Lispro Lispro Lispro



Step 5-1: verify with daily 
review

• Nocturnal hypoglycemia

 after night time correction 
dose (lispro 4-5u)

• Otherwise matching AGP





Step 6: Collaborate with 
patient on problem solving

1. Nocturnal hypoglycemia

 Conservative approach

2. Breakfast spike

 Premeal bolusing (at least 
partial. Pump?)

 lower CHO breakfast

3. Snack spike

 Alternative snacking (low 
carb)

 presnack bolusing



Coverage Guideline (Medicare)

• Patient has DM (either type 1 or 2)

• Require > 3 insulin administrations per day or on insulin pump

• require frequent glucose checks (> 4x/d) to make treatment 
decisions*

*covers non-adjunctive/therapeutic CGMs: Dexcom, Freestyle Libre

as of 7/18/2021

CMS. Future local coverage determination: Glucose monitors. Available 
at: https://www.cms.gov/medicare-coverage-database/details/lcd-
details.aspx?lcdid=33822&ver=31&fbclid=IwAR3Y6kzpk9AVnWZePeMHT4-
nAAzQpgTLJPqbT9PZJWxVzp8-K-IatjEHIA4. Accessed July 23, 2021

https://www.cms.gov/medicare-coverage-database/details/lcd-details.aspx?lcdid=33822&ver=31&fbclid=IwAR3Y6kzpk9AVnWZePeMHT4-nAAzQpgTLJPqbT9PZJWxVzp8-K-IatjEHIA4


Billing

• Sensor placement: 95249 (personal), 95250 (professional)

• Billed at the time of data retrieval (>72hrs of data is captured and 
printed) – not at the time of placement.

• Can only be billed by physician/PA/APRN but can be performed by 
RN/PharmD/RPh/CDE or MA (if within scope of practice).

• If a separate and significant E/M service is performed on same date, 
add a modifier 25 to E/M code (i.e., 99213)

• 99249 can only be billed one time while patient owns that receiver 
(sensor removal not required)

• 99250 can only be billed once a month (requires sensor removal)



Billing

• Data analysis/interpretation: 95251 (for both personal and 
professional)

•Minimum of 72hrs of data

• No face-to-face encounter required.

• Separate from E/M service (can be billed separately with 
modifier 25 to E/M code if significant E/M service was done)

• Can only be performed/billed by physician/PA/APRN



Charges

Codes wRVU (2019) Medicare (2019) Commercial

95249

Personal CGM placement

0 $56.22 ~$130

95250

Prof. CGM placement

0 $153.53 ~$300

95251

Interpretation

0.70 ~$36.40 ~$90

E/M 99213

With modifier -25

0.97 ~$75.32

cms.gov/apps/physician-fee-schedule/search. Accessed 4/2/19

Kruger DF et al. Diabetes Educ. 2019 Feb;45(1_suppl):3S-20S



Questions

• cjcmedicine@gmail.com


