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Objectives

• Define current 
standards for the 
evaluation of diabetes

• Review new 
technologies in 
diabetes management







Diabetes
• A diagnosis characterized by 

hyperglycemia resulting from 
the body’s inability to use blood 
glucose for energy.

• In Type 1 diabetes, the 
pancreas no longer makes 
insulin. Blood glucose cannot 
enter the cells to be used for 
energy. 

• In Type 2 diabetes, either the 
pancreas does not make 
enough insulin or the body is 
unable to use insulin correctly.





DIABETES INDICATORS
Criteria for the Diagnosis of Diabetes

ADA 2019 STANDARDS OF CARE: 



What is a Hemoglobin A1c 
(HgbA1c)? 

REFLECTS 
AVERAGE GLUCOSE 
LEVEL OVER THE 

PAST 

3 MONTHS 

NOT UNCOMMON  
FOR HGBA1C 

TO BE HIGH AT 
DIAGNOSIS

HGBA1C GOAL OF <7.5% 
IS RECOMMENDED 

ACROSS ALL PEDIATRIC  
AGE GROUPS

2019 ADA 
STANDARDS OF CARE 

(PEDIATRIC)



Estimated Average 
Glucose (eAG) 

and 
HgbA1c







Type 1 Diabetes
• Chronic metabolic disorder
• Autoimmune process that destroys the beta cells of 

the pancreas
• Absolute insulin deficiency  
• Diagnosis is confirmed by testing for antibodies:

– Glutamic Acid Decarboxylase Autoantibodies 
(GAD 65)

– Islet Cell Autoantibodies (ICA 512) 
– Zinc transporter 8 autoantibody (ZnT8Ab) 







Glycemic Targets



• Thyriod function tests 
(TSH/Free T4)

• Lipid Panel
• Transglutaminase IgA
• Vitamin D
• Microalbumin/Creatinine ratio
• Hemoglobin A1c



Pre- Diabetes

2020 ADA Standards of Care (Pediatric)



Type 2 Diabetes

2020 ADA Standards of Care (Pediatric)



2019 ADA Standards of Care (Pediatric)



2020 ADA Standards of Care (Pediatric)



MODY

**Genetic testing 
required**

2019 ADA Standards of Care (Pediatric)



CFRD

2020 ADA Standards of Care (Pediatric)



Carbohydrate Counting : A key to success

• Macronutrient supplying 4 
kcals/gram

• Made of carbon, hydrogen, 
oxygen

• Important mainly as an 
energy source

• Responsible for largest 
increase in blood sugar 
(more than fat and protein)

• Found in starches, fruits, 
dairy products, some 
vegetables 

2020 ADA Standards of Care (Pediatric)



Carbohydrate Counting : A key to success

• Carbohydrate counting is a 
tool that helps to identify 
and measure the amount of 
carbohydrate foods eaten

• Carbohydrate is the food 
source most concerning to 
people with diabetes 
because it is the main 
nutrient that rapidly change 
blood glucose

• Over 90% of carbohydrates 
eaten are converted into 
blood glucose in 1-2 hours 

2020 ADA Standards of Care (Pediatric)
** Sugar Free does not mean carbohydrate free!!**



INSULIN



Insulin

• Insulin is an anabolic hormone
• Produced by the pancreatic beta cells in the islets of 

Langerhans
• First discovered in 1921 by Dr. Fredrick Banting and 

Charles Best
• First used a pancreatic extract to treat dogs with 

diabetes and then the following summer in a 14 year 
old boy



Insulin

• Essential to process carbohydrates 
• Decreases blood glucose 
• Facilitates glucose into tissues (muscle/adipose) 
• Stimulates the liver to store glucose in the form of 

glycogen
• Promotes synthesis of fatty acids in the liver 
• Inhibits the breakdown of fat in adipose tissue, 

therefore stimulating fat storage 



http://trihealth.adam.com/graphics/images/en/19210.jpg



Types of Insulin

• Short 
• Rapid 
• Intermediate 
• Long
• Premixed
• Inhaled



https://www.ontrackdiabetes.com/blood-glucose/insulin-basics



https://i2.wp.com/www.diabepedia.com.ar/wp-content/uploads/2016/11/deglu-1.png





Basal vs. Bolus: The Difference 

Basal Insulin

• Intended to mimic 
normal pancreatic 
secretion 

• Long lasting effect 18-
24 hours

• Smooth and peakless 
• Reduced risks of 

nocturnal hypoglycemia
• Once per day 

administration 

Bolus Insulin

• Intended to be rapid 
onset 

• Short duration of action
• Meal time insulin
• Correction insulin 
• Predictable action 

profile







Oral Hypoglycemics:  Indications for use 

• Failure of diet and 
lifestyle therapy 

• Partially functioning 
pancreas/Endogenous 
insulin production

• Type 2 diabetes 

• Steroid induced 
diabetes 

• MODY 
• Can be used in 

monotherapy or in 
combination with 
insulin 



Metformin (Glucophage) 

• Belongs to class 
BIGUANIDES 

• Used alone or with 
insulin to improve 
sensitivity 

• Available in liquid and 
tab form 

• Available as extended 
release formulations 

• Approved for use in 
children (2000) 



Metformin – Side effects

• Common
– Diarrhea
– Gas
– Heartburn
– Nausea
– Abdominal pain

• Severe
– Confusion
– Drowsiness/Dizziness
– Difficulty breathing
– Weakness
– Increased heart rate
– Vomiting
– Fatigue
– Unusual muscle pain



Glucagon-like Peptide-1 (GLP-1) 
Receptor Agonists 

• Liraglutide (Victoza) 
• Approved by the FDA 

2019 for children >10 
years of age with T2DM 

• Incretin mimetic agent 
that elicits glucagon like 
peptide-1 (GLP-1) 
receptor agonist activity 



Victoza- Side effects

• Common
– Nausea
– Diarrhea
– Vomiting
– Constipation
– Headache
– Dyspepsia
– Injection site 

reaction

• Severe
– Thyroid C-cell tumor
– Papillary thyroid 

carcinoma
– Nephrotoxicity
– Pancreatitis
– Hypoglycemia



Recent FDA approval

• Baqsimi



Recent FDA approval

• Gvoke
– Premixed, prefilled, 

premeasured
– 2 doses: 1.0 mg and 

0.5 mg
– No refrigeration



GLUCOSE MONIOTRING



Glucose Monitoring

• Before meals
• Before going to bed
• Before driving
• Before physical activity
• School dismissal
• With symptoms of hypo/hyperglycemia

45







CONTINUOUS GLUCOSE MONITORS





Continuous Glucose Monitors

• Continuous Glucose 
Monitors (CGM) provide 
continuous insight into 
glucose levels throughout 
the day and night

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi8uNOI-83aAhVB34MKHRcuBngQjRx6BAgAEAU&url=http://www.ardensday.com/blog/g6approved&psig=AOvVaw3MbU05CPa-THzuWtt5JSga&ust=1524489215540826
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj9mtPa_c3aAhWEw4MKHc2IDRAQjRx6BAgAEAU&url=https://www.freestylelibre.com.au/freestyle-libre-sensor&psig=AOvVaw2Het6R_NkHdWDj5-QBuggQ&ust=1524489910670806
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjD-duG_M3aAhVH64MKHX5NBaMQjRx6BAgAEAU&url=http://www.diabettech.com/cgm/whats-the-best-cgm-solution-an-easy-question-with-a-more-difficult-answer/&psig=AOvVaw3WwJTTsXK62erGlW6DfV6N&ust=1524489375209362


Continuous Glucose Monitors

• Sensor is placed just below 
the skin and can be worn 
for 7-14 days*

• Measures the glucose in 
interstitial fluid 

• Glucose readings are 
transmitted to a receiver 
(graph and numerical 
reading)

• Depending on the model 
the display device may be 
a cell phone, iPod, iPad, 
insulin pump or brand 
receiver http://www.nbdiabetes.org/news/continu

ous-glucose-monitoring-system-cgms



CGM: The benefits

• Reduction of HgbA1c  
• Less frequent hypoglycemia events
• Decreases the time spent in hypoglycemia
• Ability to see both glucose value trends

– Value, direction and rate of change
• Adjustments to insulin delivery

– Pumps: basal/bolus, advanced features
– Injections: basal, carb counting



CGM: The benefits

• Less fear of hypoglycemia
• Higher satisfaction with treatment 
• Seeing the effect of specific foods and activity
• Notice trends
• Transition to independence
• Ability to be more active in their own management
• More aggressive management style
• Alerts of highs and lows*



• Do not want something 
attached to body

• A second device
• Reminder of chronic 

disease
• Expense

Why not…? 



Integrated Pumps

• Medtronic  MiniMed
670G –Guardian Sensor

• Medtronic  MiniMed
630G – Enlite Sensor

• Medtronic Paradigm 
Revel – Enlite Sensor

• Tandem t:slim x2 –
Dexcom G6

Stand Alone CGM

• Medtronic Guardian 
Connect 

• FreeStyle Libre 
• Eversense
• Dexcom G5/G6



Freestyle Libre

• FDA approved 18+ years
• No fingerstick calibrations 
• Fingersticks required for 
treatment decisions 

• No alarms
• Captures data every minute and 
records every 15 minutes 

• Stores 90 days of data  
• Download on LibreView
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Medtronic Guardian Connect

• Does not communicate with 
pump/stand alone sensor 

• Uses Apple mobile device as 
receiver

• Seven day wear
• Calibration by finger stick 

after warm up, 6 hours after 
warm up and every 12 hours

• Sugar IQ App: Predictive 
high and low glucose alerts 

• Rechargeable transmitter
• Caregiver data share 

https://www.youtube.com/watch?v=urV6E_L3fH4


Eversense



Dexcom G6

• Stand Alone Sensor
• FDA approved in ages 2+ 
years

• Glucose trends on receiver 
or sent to a mobile device

• Data is able to be shared 
with the Clarity App

• High and low alerts

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjrh7izjtvaAhUK2oMKHR1CDgIQjRx6BAgAEAU&url=https://diatribe.org/fda-clears-dexcom-g6-cgm-no-fingersticks-launch-later-year&psig=AOvVaw2yAzVVUHh9Xak3FL9b1xWt&ust=1524941032687769


100% of 
Sensors 
Undergo 

Performance 
Evaluation

Each sensor 
is labeled 
with a four 
digit code

Code 
entered 
through 
phone       

Code results 
in accurate 

sensor 
glucose 
readings



Insulin pumps



Injections 
vs Insulin 

pump

** No long acting 
insulin when using an 
insulin pump. If there 
is a pump failure- no 
long acting insulin on 
board**
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Omni Pod

Medtronic

T-slim



Omnipod: 
features

• No tubing

• Pod (pump) includes infusion set with 
automatic insertion

• All programming done via PDM

• 200 unit reservoir

• Integrated Freestyle glucose meter

67



Omnipod Dash 68



Medtronic Integrated 
Sensors:
Enlite
Guardian 3





Tandem X2 with 
Basal IQ: Features 

• Touch screen

• Rechargeable battery

• 300-unit resevoir

• Micro-delivery infusion

• Integrated Dexcom G6 CGM 
capability

• Software updates available 

71



Tandem 
X2 with 
Basal IQ
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Open APS and Looping… 

https://loopkit.github.io/loopdocs/faqs/FAQs/
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