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Objectives
• Discover new pumps and sensors on the 

market
• Learn about potential future therapies for 

management of diabetes 
• Learn how time in range is a more meaningful 

value than hemoglobin A1c
• Learn about the new glucagon options 



99 years of progress…
1921: insulin 
1922: first 
human tx

1930s: NPH
1960s: Lente
1961: 
Glucagon
1970: first 
glucose 
meter

2009: first semi -closed loop system Europe
2013: Medtronic low glucose suspend  in US
2014: shared data system for CGM
2016-7: Freestyle Libre 
2018 - 2020 Dexcom G6, Tandem integration, 
Omnipod Dash system, Medtronic 780G, InPen 

1990s: Analogue 
insulin
2003: Glargine
2005: Detemir

1970s: insulin pump 
conceptualized
1980s: 
commercialization of 
first pump



The Sensational Sensor



2016-2018 
T1D Exchange Registry Data 
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CGM accuracy: same as 
finger-stick?



DIaMonD (T1D)
Dexcom CGM vs fingerstick glucose

Design
• Randomized, controlled 24-week trial in 158 adults (>25 y) with T1D (mean baseline A1c 

8.6%)
• Primary endpoint: change in A1c from baseline to week 24

A1c Reduction
After 24 weeks, CGM users had a mean 
1.0% A1c reduction from baseline 
(0.6% lower than SMBG; P<.001).
52% of patients had ≥1% A1c reduction.

Reduced Time in Nighttime Hypoglycemia 
(<60mg/dL)
CGM group had 79% reduction in the 
median time spent in hypoglycemia at 
night. 
At week 24, CGM users spent significantly 
less time in hypoglycemia vs SMBG users 
(0.6% vs 2.4%; P<.005).



2017 GOLD Study

Lind M, et al JAMA. 2017;317(4):363-364.

• Randomized cross-over CGM Dexcom G5 vs. fingerstick 
(SMBG)

• 161 T1 adults on injections (not pump)

No 
CGM  
for all 

o 0.8 % A1C drop 
vs. baseline

o Time in hypo 
reduced

o 12 severe hypo. 
Events in the 
SMBG group vs 
1 in the rtCGM 
group

o Included only 
patients on MDI 
so rtCGM works 

 th  fi t 



2019 COMISAIR – 3 Year Data

Šoupal J, Petruželková J, Grunberger G, et al. Diabetes Care 2019

A1C decreases with CGM regardless of insulin 
delivery method

Change in A1C

SMBG + MDI                             
0.7%             

rtCGM + MDI                             
3.0%

SMBG + Pump                          
1.2%

rtCGM + Pump                          
3.3% 



Sensor advancements
• Medtronic guardian connect 3 now used alone with 

bluetooth and has auto uploads
• with 780G single calibration day 1, bluetooth

• Libre: pediatric indication?
• Dexcom G7 - much smaller, less plastic and looking 

at 10-15 day wear possibly - release in 2020?



A Little Clarity on CLARITY



A little clarity on 
CLARITY



we go together like shoobie-da-
wop…sensor integrated systems



InPen is “in”



InPen
• smart pen 
• houses rapid-acting insulins only (those that come in 

cartridges)
• Humalog, Novolog, Fiasp 

• calculates doses like a pump
• we program therapy settings: targets, IC, corrections
• soon will have preset doses as well 
• it calculates and records doses
• reminders for long-acting basal and meals 



InPen
• insurance sometimes covers 2 
• not yet medicaid covered, cash cost $35 
• downloads data from pen to app up to 1 

year back
• integrated with dexcom G6 sensor 



inpen report showing settings, missed doses 



inpen report showing each dose taken by day



Integrated inpen data into clarity report 



The Great Race! to automated 
insulin delivery





Pump updates: Medtronic 
• 780 G system:

• TIR goal is over 80% with 
over 90% in auto mode

• auto correction bolus 
every 5 minute

• can adjust target down to 
100

• day 1 calibration ONLY



Medtronic 780G pump
• extended wear infusion set 
• bluetooth
• remote monitoring
• trials underway now regarding this pump, will be presented in 

June at ADA (in Chicago this year!)
• in home trial of 350 type 1 kids and adults over 3 months 
• second trial of guardian connect sensor

• calibration only on day 1
• 7 day trial 
• completed Feb 2020 



Medtronic 780G
• software upgrades (upgrades you can download 

versus having to buy new pump) and special upgrade 
pathways 

• mid-2020 release? 
• future: single transmitter and sensor in 1, and then 

single site for both infusion and sensor is goal 





Tandem Control IQ 





Pump Update: Tandem
• Control IQ just released 
• patients on previous tandem pumps need only a 

software update
• first system which provides correction boluses for 

high glucose
• approved for age 14* up
• min 55 lbs and 10 units daily
• mobile app soon to come = 

• auto upload 



Initial study results 

what is TIR?



Key features of control IQ
• sleep activity
• exercise activity just turns on and off - like temp basal 

but no duration 
• basal increase 
• auto correction bolus 

• if glucose predicted to be over 180 in next 30 
minute 

• gives insulin to target of 110 at 60% dose
• an auto correction can occur hourly 



Tandem: Control IQ 



Omnipod DASH and Horizon
(and looping;)



DASH

• touch screen, 
android phone

• the basis for the 
horizon system to 
come

• integrated calorie 
king

• 0 basal rate
• English and Spanish



DASH
• view and display apps: yes, you can now watch what 

the wearer is doing remotely = stalking? :)  
• auto upload soon available! - no wasted clinic time 

and we can monitor activity remotely as needed
• pharmacy benefit - no 4 year commitment, less out of 

pocket cost 



Omnipod: Horizon
➢Omnipod DASH + sensor* + smart phone and algorithm controlling 

pump based on sensor input 
➢Insulet just announced 2/18 that they will partner with BOTH 

Freestyle Libre AND DEXCOM 
➢Libre does not yet have iCGM approval but hopes to

➢Pediatric study age 2-6 presented June 2019 
➢safe 
➢73% TIR, 85% overnight
➢hypo under 2% overnight 



Tidepool Loop
➢initially the loop concept 

worked with old 
medtronic pumps and 
with old omnipod Eros 
pumps

➢now tide pool is working 
to enable the pump to 
work with sensor directly 
via phone app 





Gvoke
➢first ready to use liquid stable glucagon approved for 

ages >/= 2 yrs 
➢subcutaneous (smaller needle) not intramuscular 



Baqsimi
➢inhaled nasal glucagon, not yet Medicaid covered



Fiasp
• “faster-acting aspart (novolog)”
• gets into circulation in 2.5 minutes, which is 50% 

faster than current rapid-acting insulins 
• available in vial, pen and inpen cartridge 
• recently approved down to age 2 and in the pump

• anecdotal reports of more occlusions in certain 
pumps 







Summary
• Type 1 Diabetes is challenging; thankfully the technology is 

changing RAPIDLY
• There is a RACE to the closed-loop Payors are changing coverage 

for the better (albeit slowly) 
• CGM approved in nearly 30/50 states now

• There is NO DENYING the overwhelming evidence in support of CGM 
and integrated devices

• The finger-stick will soon be dead (thank goodness) and the push-
button pump will be on display at the Smithsonian ;)

• In the words of the 80s group Timbuk3….



The future’s so bright…I gotta wear 
shades!



Questions
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