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Objectives

• Is it meaningful to use diabetes technology in 2020?

• Explain how continuous glucose monitoring (CGM) works

• Explain how to interpret main aspects of AGP

• Most common and accessible alternatives in Puerto Rico

• Main differences among them

• Cases for discussion





Glucose Control and Complications
(Diabetes Control and Complication Trial, DCCT)

LOWER AIC  LOWER COMPLICATION RISK



How controlled are our patients?

• The majority of young adults in their 
20’s do not fully achieve glycemic 
control until they are 30. 

• Only 14 %  of registrants between 18 
and 25-years old met the 
recommended 7 % A1c level 
compared with 30 % of older adults.

https://myglu.org/articles/recent-findings-from-the-t1d-exchange-clinic-registry

Data from 2010-2012

https://myglu.org/articles/recent-findings-from-the-t1d-exchange-clinic-registry


More recent data (2016-2018 cohort)
• Orange: 2010-2012

• Blue: 2016-2018

• No significant improvement 
in A1C despite CGM/insulin 
pump/diabetes technology



A1C comparison regardless of insulin delivery method

https://myglu.org/articles/recent-findings-from-the-t1d-exchange-clinic-registry

https://myglu.org/articles/recent-findings-from-the-t1d-exchange-clinic-registry


P<0.001



3 Month frequency of severe hypoglycemia 
according to A1C

https://myglu.org/articles/recent-findings-from-the-t1d-exchange-clinic-registry

https://myglu.org/articles/recent-findings-from-the-t1d-exchange-clinic-registry


HBA1C pitfalls and interpretation

https://care.diabetesjournals.org/content/diacare/suppl/2019/12/20/43.Supplement_1.DC1/Standards_of_Care_2020.pdf

ABG of 173 mg/dl

https://care.diabetesjournals.org/content/diacare/suppl/2019/12/20/43.Supplement_1.DC1/Standards_of_Care_2020.pdf


A1C by itself does not tell much…

Laboratory measured A1C lacks: actual Average Blood Glucose, Variability and interference with other conditions



Candidates for CGM technology

• Patient is on MDI of insulin therapy

• Frequent hypoglycemia, nocturnal hypoglycemias and/or unawareness

• Increased glucose variability (discrepancy between FBG, SMBG, A1C)

• Variations in physical activity

• Willing to use CGM in a daily basis

• Willing to assist to a certified diabetes educator for training

• Children

• Seeking insulin pump therapy or already on it

• To document the need for intensifying therapy



2020 AACE Recommends

• Professional CGM devices (those owned by the clinician’s practice) should be 
considered in patients:
• who have not reached their glycemic target after 3 months of the initial 

antihyperglycemic therapy

• those who require therapy that is associated with risks of hypoglycemia (SU, insulin)

• Personal CGM devices (those owned by the patient) should be considered for:
• patients who are on intensive insulin therapy (3 to 4 injections/day or on insulin pump)

• history of hypoglycemia unawareness

• recurrent hypoglycemia 







SMBG vs CGM





Interstitial Fluid and “Lag Time”

(V2)
Plasma
(V1)

Capillary glucose must diffuse into the interstitial 
fluid (ISF)

ISF glucose levels may lag capillary levels by 5–15 
minutes

When glucose levels are stable, ISF glucose levels 
and capillary blood glucose levels are similar

When glucose is rising: SG likely lower than actual BG

When glucose is falling: SG likely higher than actual BG

Illustration adapted from Rebrin K, et al. Am J Physiol. 1992;277:E561–E571.



Sensor Accuracy – improving over time

MARD: average difference between sensor glucose and YSI





Device-Driven Diabetes Management



AGP (Ambulatory Glucose Profile)



We may personalize individual glycemic targets



Variabilidad

Hypoglycemia Hyperglycemia



Trends



Glucose Management Indicator (GMI) aka Real time A1C

• 25 y/o using Dexcom CGM with Hba1c of 
8.2%, Hb of 10 g/dl, Hct 31%

• Patient note with glycation gap due to 
iron deficiency anemia 

• Up to 15% of glycated hemoglobin may 
be misleading in clinical practice

• GMI lower that lab A1C, means glucose is 
lower that reported by lab and caution is 
needed in order to avoid hypoglycemia

• Plan: iron supplements to correct 
anemia, NO INSULIN optimization

Her average glucose is not 
contained in the 95%CI for 
HBA1C of 8.2%



Benefits of Time in Range

https://care.diabetesjournals.org/content/diacare/42/8/1593.full.pdf

https://care.diabetesjournals.org/content/diacare/42/8/1593.full.pdf


Ambulatory Glucose Profile works if:

• Data can be effectively downloaded for each patient visit
• Limitations in software, hardware, TIME!  or even having the device present

• Data can be effectively interpreted 
• Assess patent routine, wake and sleep times, feedings, medication intake

• Ask the patient to remember exactly what he was doing for a specific hypoglycemia event in 
that 14 day log

• Discuss times of the day where more glucose fluctuations (variability) exist

• Physician and Patient design a course of action (simple solutions are always better!)
• Correct hypo/hyperglycemia management

• Teach the patient to carb counting

• Teach the patient to calculate Sensitivity Factors for corrections, Carbs Ratio, Active insulin 
time, ect

• Exercise activity and glucose changes



Reimbursement





Types of CGM

• Real Time CGM
• CGM systems that measure glucose levels continuously and provide the user automated 

alarms and alerts at specific glucose levels and/or for changing glucose levels.

• Intermittent Scanning CGM 
• CGM systems that measure glucose levels continuously but only display glucose values 

when swiped by a reader or a smart phone that reveals the glucose levels

• Blinded (professional) CGM
• CGM devices that measure glucose levels that are not displayed to the patient in real 

time. These devices are generally initiated in a clinic, using a reader that is owned by the 
clinic. They are removed after a period of time (generally 10–14 days) and analyzed by 
the patient and provider to assess glycemic patterns and trends



Abbot FreeStyle Libre
• Intermittent Scanning CGM

• Professional (Blinded) CGM available

• Factory Calibrated

• 14-day wear following 12-hr warm-up

• For best results need to read at least q8 hours

• No acetaminophen interference





Freestyle Libre Report:



Dexcom G6
• Real Time, Stand Alone CGM

• N0 confirmatory fingersticks unless
• Discrepancy with symptoms and 

readings

• Device malfunction

• No Calibrations Needed

• Remote monitoring

• Alerts available

• 10 days sensor wear





Dexcom Clarity







Medtronic Carelink



7



CLINICAL 
EXAMPLES

Patients with DM 1-2 and Insulin Pump Therapy



CGM on non-diabetic patient



59 y/o F, BMI: 29 kg/m2, HBP, no CGM

HBA1C: 7.2%



55 y/o F, BMI: 23.5 kg/m2, HBP, no CGM

HBA1C: 7.8%



61 y/o F, BMI: 38 kg/m2, HBP, Sensor Augmented Tx



HBA1C: 6.6%



56 y/o DM2 A1C 8.9% CAD, obesity, HBP, 
Dyslipidemia

On metformin/DPP4-I combo LSM, Medical Nutritional Tx, Changed to 
Metformin/SGLT2-I combo



61 F DM1 x 45 years: HbA1c: 11% – Happy to learn that will not perform finger sticks anymore!





There is no age limit for technology!!

• 82 y/o male

• Long standing DM2, low C-peptide

• On basal bolus

• Hx of recurrent severe hypoglycemia 
with 1-2 glucagon emergency kits per 
MONTH!

• rtCGM use, eliminated 100% 
hypoglycemia, A1C unchanged




