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Disclaimers

• I see adult patients
• But they used to be kids

• My parents have a child with 
diabetes (me), but I was never a child 
with diabetes

• I went wild with powerpoint stock 
images when preparing this 
presentation
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Goals for people 
with diabetes

• Match basal insulin to our 
bodies' needs
• Match rapid insulin doses to 

the food we eat
• Time insulin doses 

appropriately
• Adjust for physical activity
• Adjust for illness, other 

stressors

Lucky for us:

AID systems assist with all 
of these goals!



Evolution of "smart" systems

Shut off when 
low

1
Shut off when 
PREDICTED to 
be low (low 
prevention) 

2
Increase basal 
rates for highs 
or predicted 
highs

3
Auto correction 
bolus for highs 
or predicted 
highs

4

Hopefully in the future?
Meal detection/automated boluses for food



Today's Hybrid 
Closed Loops

• Communication between pump & CGM
• The HCL system increases insulin 

automatically when glucose is rising and 
reduces or stops insulin automatically when 
levels are dropping and approaching the 
lower alert level
• The basal rate modulates up & down 

automatically 24/7 in an effort to improve 
time in range



Today's Hybrid Closed Loops
• Automatic insulin dosing is based on 
predicted glucose level plus: 
• insulin on board
• insulin sensitivity/correction factor
• duration of insulin action
• carbs consumed 
• anticipated exercise or sleep

• Exercise/activity settings can be employed 
to avoid hypoglycemia
• You still need to enter carbs consumed 

(fully closed loop means you don’t)



Why are 
these 
devices so 
important?

• It’s difficult to impossible to have consistent 
basal rates or carb ratios day to day

•Matching insulin to food intake is hard
• So many variables, many out of our 

control
• Variability of insulin absorption, 

days with different activity levels, 
illness/stress…



Why are 
these 
devices so 
important?

•AID allows varying basal delivery and 
automated microboluses to adjust for 
day-to-day differences in insulin needs

• They are extremely safe – most issues 
due to human error
• over/under estimating carbs, rage 

bolusing, site issues





The value of automated basal rates
• Many people have incorrect basal 

settings
• Basal needs often vary from day to day
• An accurate basal rate allows us to sleep 

more soundly, eat when we want to eat
• It can help buffer highs/lows due to 

errors in bolus dosing, carb estimating
• BUT – it can't course correct quickly



Problem for patients and 
providers

• Current AID systems all work differently 
“under the hood”
• Similar concepts, but different algorithms 

(which are proprietary)
• Changing certain settings impacts some 

algorithms, not others (ie basal rates)
• Hard for endos to keep straight, let alone 

PCPs and patients



Available systems

•Medtronic 670G, 770G
• Tandem CIQ
• DIY Looping/Open APS
• Omnipod 5
• Upcoming mobi, iLet

Omnipod First Insulin Pump Partner for Tidepool Loop (diatribe.org)

Control-IQ Hybrid Closed-Loop System for People With Diabetes| Tandem Diabetes Care

MiniMed 770G Automated Insulin Delivery Cleared for Children (diatribe.org)

Omnipod 5 Cleared by the FDA (diatribe.org)

https://diatribe.org/omnipod-first-insulin-pump-partner-tidepool-loop
https://www.tandemdiabetes.com/providers/products/control-iq
https://diatribe.org/minimed-770g-automated-insulin-delivery-cleared-children
https://diatribe.org/omnipod-5-approved-fda


Medtronic 670/770G

•770G has Bluetooth® (670G does not)
•780G = 770G + new algorithm; 

updated sensor in some areas 
(Guardian 4)
•Basal rates completely automated, 

targeting 120
• Temp target option of 150

MiniMed 670G / 770G | PANTHER Program

https://www.pantherprogram.org/minimed-670g-770g


Medtronic 670/770G

• Can only change insulin action time 
& insulin:carb ratio
• Basals in pump only used in manual mode
• Requires regular calibration (2+/day) to 

stay in automode
• Exit auto mode if prolonged highs, if 

delivering max or min insulin for period of 
time or if concerns with CGM

MiniMed 670G / 770G | PANTHER Program

https://www.pantherprogram.org/minimed-670g-770g


Tandem's Control IQ 
(X2 pump + Dexcom G6)

• Automated delivery occurs unless as long as CGM data is available
• No calibrations
• Automatically increases/decreases programmed basal rates to 

maintain glucose 112.5-160mg/dL
• Basal modulation dependent on basals set in pump
• Autoboluses given for high BG not taken care of by more basal

https://www.pantherprogram.org/



Tandem's Control IQ 
(X2 pump + Dexcom G6)

• Can change insulin:carb ratio, correction factor, basal rates (all 
used in algorithm)
• Active Insulin Time set at 5hrs
• Glucose targets can be indirectly changed by usual mode, sleep, 

exercise mode
https://www.pantherprogram.org/



Omnipod 5
• Uses Dexcom G6, no calibration needed
• Bluetooth, algorithm is in the pod
• Need controller to bolus
• Set basal rates inform the first automated delivery, 

subsequent pods rely on total daily insulin (TDI) to 
generate adaptive basal rates
• Calculates basal insulin every 5 min based on CGM 

glucose trends and prior TDI needs, updated with each 
pod change

https://www.pantherprogram.org/



Omnipod 5
• If CGM not available, static basal rate delivered 

based on recent insulin delivery
• Target can be set 110-150 in 10 mg/dL increments
• Activity feature --> raises target to 150; restricts 

insulin delivery
• Android users can use phone as controller
• can adjust insulin:carb ratios, correction factors, 

target glucose and active insulin time – but not 
basal rates

https://www.pantherprogram.org/



Loop

LoopDocs (loopkit.github.io)

• Open-source and do-it-yourself 
(DIY). You take full responsibility for 
building and running this system
• Loop app runs on iPhone, receives 

CGM values q5 min
• Older versions required bridging 

device (Riley Link)

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


Loop

LoopDocs (loopkit.github.io)

• Targets customizable glucose value 
or range by adjusting basal rates
• Pays attention to underlying basal 

rates
• Custom temporary overrides
• Options to label bolus as 

slow/medium/fast absorbing

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


Let's be realistic

• Overall, these systems are amazing –
• Improved QOL due to better sleep
•Mitigates high highs and low lows
• Provides a buffer for carb counting 

inaccuracies
•More confidence/trust in 

the system



BUT:
• This is not a pancreas
• It still requires effort
• You still have to pay attention
• You still have to bolus
• It doesn’t erase lows
• You can still get crazy high
• I feel like it’s mentally harder when 

something breaks and you have to resort 
to a back up



Usually things go great
• But when they don’t, it’s often because:
• You were gaming the system prior to the 

new system and your endo wasn’t 
aware of this
• You are micro-managing too much
• Over treating lows
• Entering fake carbs
• Not trusting the system

• Most ‘safety issues’ in these systems are 
due to human error



Tips for Success



Get your underlying rates right (?)
•More important for some algorithms, 

less so in others
• Try to nail down carb ratios
• But even if you do this - not 

uncommon to strengthen carb ratios, 
correction factors after starting



Feed the system 
accurate, on-time 
information

• Accurate, continuous CGM 
data
• Enter all carb intake 

(accuracy is debatable)
• Enter carbs prior to the meal
• Consider decreasing amount 

delivered for a late bolus

• Suspend when disconnected



Trust the process 
(especially early on)

•Do what the system 
recommends
•Override with care
•Be patient



Control What 
You Can

• Insulin Stability
• Absorption
• Set type
• Rotation of sites
• Site change 

frequency



Ease up on the 
fruit snacks

• Treating a low with your pre-
HCL amount will cause a 
rebound high
• Remember your basal is being 

decreased/shut off, also 
helping treat the low
• Don't trust CGM during 

recovery of a low - significant 
lag time with rapidly changing 
glucose levels 



There Is a “Lag” Between Fingerstick and CGM Values

freestyle.com.au Slide credit: clinicaloptions.com

Blood glucose

CGM glucose
Glucose levels

6.8 
mmol/L

6.9 
mmol/L

7.2 
mmol/L

9.4 
mmol/L

9.4 
mmol/L

7.8 
mmol/L

When glucose levels 
remain stable, CGM and 

fingerstick levels are 
similar

With rapidly rising 
glucose levels, 

CGM may be lower 
than fingerstick levels

For rapidly falling 
glucose, 

CGM may be higher 
than fingerstick levels

http://www.clinicaloptions.com/


Use activity/exercise features

• Specifics depend on HCL system
• Medtronic --> temp target
• Control IQ --> exercise mode
• OmniPod 5 --> Activity mode
• Loop --> custom presets
• Make the change minimum 1 hr before
• Use for more than just exercise
• These often aren't enough for an intense 

workout



Skin 
Considerations

• Appropriate site placement
• Prevent skin irritation
• Ensure things stay stuck
• Easy removal, skin healing

• Panther Program Skin 
Solutions
• Great tips, pictures and 

shopping links to favorite 
products







In the clinic
• Share CGM and pump data
• Getting connected in advance improves 

visit efficiency
• During the visit – be honest about what 

you are doing – this is a judgement free 
zone
• Rage bolusing, fake carbs, 

overtreating lows
• Tell us what you love/don't about 

current system
• Ask about in-warranty upgrades to 

current system, logistics of the upgrade



In the clinic, part 2
• Consider 1:1 education visit a few months after starting a 

new system
• Do a deeper dive of the data
• Ensure appropriate use of advanced features
• Fine tune settings
• Learn to review & interpret data on your own

• Plan far in advance of warranty expiring
• Ask about new systems approved or close to approval
• Planned upgrades to current system
• Weigh pros/cons of switching

• Know what you want and why – 4 years is a 
long commitment



Resources



Diabeteswise.org



Pro.diabeteswise.org



Integrated Diabetes Services

https://integrateddiabetes.com/


https://www.pantherprogram.org/



In Summary, currently 
available AID systems:

• Reduce lows
• Improve time in range
• Allow you to get your A1c below your 

goal without excess hypoglycemia
• Help but won't prevent post-meal highs
• Improve glucose fluctuation/variability
• Most experience improved quality of life



Questions?


