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Background (1)

 Loop – a DIY app for automated insulin delivery
 Open-source software running on iPhone

 Commercial CGM
 Medtronic Enlite

 Dexcom G4, G5, G6

 Commercial insulin pump
 Medtronic – older models

 Insulet Omnipod

 “RileyLink” communications bridge hardware
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Background (2)

 Estimated maximum worldwide Loop installed base as of 
Feb 2020, based on RileyLink order history:
 2585 Medtronic pump users

 6449 Omnipod pump users

 Little prior study data available evaluating glycemic control of 
Loop users before and after starting Loop
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Methods (1)

 Observational study – ClinicalTrials.gov: NCT03838900

 Web-based Informed Consent
 Eligibility criteria:
 Type 1 diabetes

 Currently use Loop (“Existing User”), or have ordered hardware w/ plan to 
use (“New User”)

 U.S. resident
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Methods (2)

 Data Collection:
 Web-based questionnaires
 Baseline, 3-, 6-, and 12-month

 Weekly survey about Adverse Events & Device Issues (text message, 
email, or both)

 Device data via Tidepool

 Central lab HbA1c from in-home sample kit (fingerstick blood draw) 
mailed to lab

 Focus Group sessions in first 3 months and at end of study
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Baseline Demographics – Existing Users
# Participants N = 266

Age at enrollment – mean (range) 35 yrs (3-77)

Sex 52% Female

Race 94% White

Diabetes duration – mean 22 yrs

Duration of Loop use > 12 Months 118 (44%)

Education 89% ≥ Bachelor’s

Annual household income ≥$100K 78%

Hemoglobin A1c – mean (SD) 6.3% (0.7%)

The remainder of the presentation will focus on the New User population, because 
that is the group for which we were able to collect Baseline glycemic control data 
(prior to the start of Loop use) so that we could compare glycemic control measures 
before and after starting to use Loop.

This slide on Existing User demographics is provided to convey basic characteristics of 
that population. We will report more completely on both populations in published 
manuscripts once the study is complete.
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Baseline Demographics – New Users (1)
# Participants N = 607

Age at enrollment – mean (range) 23 yrs (1-72)

0-<7 yrs old (%) 12%

7-<14 31%

14-<25 16%

25-<50 33%

≥50 8%

Sex 56% Female

Race 91% White
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Baseline Demographics – New Users (2)
Diabetes duration – mean 13 yrs

Education 85% ≥ Bachelor’s

Annual household income ≥$100K 71%

Hemoglobin A1c – mean (SD) 6.8% (1.0%)

Severe Hypoglycemia prior 3 mos

0 events 83%

1 event 9%

2 events 3%

≥3 events 5%

Severe Hypoglycemia defined explicitly on participant questionnaire as follows:

“A Severe Hypoglycemic event is defined as a low blood sugar that affected your 
ability to think such that you were not able to treat yourself with carbs and needed 
the assistance of someone else to treat the low blood sugar. You might or might not 
have had a seizure or lost consciousness completely.”
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Baseline Demographics – New Users (3)
Closed-loop system use prior to Loop

Any closed-loop system 10%

Medtronic 670G 6%

Current Pump/CGM User 96% / 99%

Pump type used with Loop

Medtronic 9%

Insulet (Omnipod) 91%

Fiasp fast-acting insulin aspart use 9%

Afrezza inhaled insulin use 1%
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New Users – Mean TIR 70-180 mg/dL
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A 5% TIR difference here translates to >1 hour per day.

The improvement to 73% came in the first month and was 73% in each subsequent 
month up to 6 months.
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New Users – Mean Day vs Night TIR 70-180
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New Users – 24-Hr TIR 70-180 mg/dL
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New Users – Mean TIR 70-180 by Age
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New Users – Hypoglycemia
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Another way to look at this is rate of hypoglycemia events per week, where an event 
is defined as a distinct excursion below 54 mg/dL for at least 15 minutes. For this 
group, that rate was around 0.7 events per week.
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New Users – Mean Hemoglobin A1c
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New Users – Closed-Loop and CGM Use
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Note that the percentages on this slide are affected to some degree by missing data 
in this interim report. We are continuing to identify gaps and collect missing data 
between now and the end of the study.

In the New User population, there were 32 participants (5%) who explicitly 
discontinued Loop use and completed a survey indicating why.
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Safety Reporting

 Weekly survey about Adverse Events (text, email, or both)

 Severe Hypoglycemia (SH) definition displayed on survey:

 “needed the assistance of someone else to treat the low”

Severe Hypoglycemia defined explicitly on participant questionnaire as follows:

“A Severe Hypoglycemic event is defined as a low blood sugar that affected your 
ability to think such that you were not able to treat yourself with carbs and needed 
the assistance of someone else to treat the low blood sugar. You might or might not 
have had a seizure or lost consciousness completely.  NOTE: A VERY LOW BLOOD 
SUGAR THAT YOU WERE ABLE TO TREAT YOURSELF DOES NOT QUALIFY FOR ‘YES’”
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New Users - Safety
DKA – 1 event not related to Loop

Severe Hypoglycemia* During Study Baseline (prior 3 mos)

0 events 566 (93%) 501 (83%)

1 event 24 (4%) 56 (9%)

2 events 14 (2%) 18 (3%)

≥3 events 3 (<1%) 32 (5%)

* 2 events related to Loop use; overall incidence rate 17.4 per 100 person-yrs

2 SH events judged related to Loop use: 1 related to a large suggested insulin bolus 
due to predicted glucose being extremely high; 1 related to a hospitalization for SH 
without sufficient evidence to rule out a Loop malfunction as a contributing cause
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Summary (1)

 873 Loop Users in U.S. followed for 3-12 months in an  
observational study

 266 Existing Loop Users

 607 New Loop Users

 Population very well-controlled at baseline and 
socioeconomically homogeneous
 HbA1c 6.3% for Existing Users, 6.8% for New Users
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Summary (2)
 Results for New Users:
 Statistically significant improvements from baseline in:
 % CGM time in range 70-180 mg/dL (+5%, >1 hour/day)

 Hemoglobin A1c (-0.4%)

 Similar low hypoglycemia rates at baseline and follow-up

 Benefits similar across age groups

 Statistically significant improvements in Patient-Reported Outcomes:
 Diabetes Management Distress Scale

 Pittsburgh Sleep Quality Index

 Hypoglycemia Fear Survey

Reminder: Baseline means prior to starting Loop
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Future Plans

 Study to continue through March 31, 2020
 6-month follow-up to be completed for all participants

 Tidepool Loop
 Commercial version of Loop system under development

 Will work with in-warranty ACE pumps and and iCGMs;
RileyLink not required

 FDA submission planned in 2020, leveraging data from this study

 Funding from Leona M. and Harry B. Helmsley Charitable Trust and JDRF
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New Users – Mean TIR 70-180 by Month
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New Users – Day vs Night Hypoglycemia
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Selected Loop Survey Results
Survey Question Result

Likely to recommend Loop to others? 75% Highly Likely

Needed help starting Loop? 30% Yes

If Yes, who helped you start? 71% Other Looper

Read online material before starting Loop? 98% Yes

How well does Loop work?

Daytime   (Very Well / Alright / Not Well) 44% / 17% / <1%

Nighttime (Very Well / Alright / Not Well) 72% /   7% /   0%
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