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Objectives

1)Exploraehe need for insulirmutomation

2)Discuss Time in Range and the results of Automated Insulin Delivery
pivotaltrials

3)Examindbehavioral and clinical keys to success with Automated
Insulin Delivery




WHAT ARE OUR GOALS IN TREATING DIABETES AND WHY?

Diabetic retinopathy
- Nephropathy
Neuropathy
= Microalbuminuria
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WHAT IS THE CURRENT STATE OF GLYCEMIC CONTROL IN THE US?
67% OF TYPE 1 PATIENTS NOT AT TARGET DESPITE INTENSIVEIMANAGEMEN

Average Current A1C by Age
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THE USE OF TECHNOLOGY IN THE T1D EXCHANGE

C Mean HbA1c (%) for MDI and Pump Users
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THE USE OF TECHNOLOGY IN THE T1D EXCHANGE
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FIG. 3. Mean HbAlc by technology use in 2016-2018. Solid black represents injection only. Horizontal stripes represent
pump only. Solid white represents injection+CGM. Diagonal stripes represent pump+CGM.



TIME IN RANGE

CONSENSUS REPORT / DEFINES GLYCEMIC RANGES

Standard Outcome
Measures

Hyper L2
>250 mg/dL
Hyper L1
181¢250 mg/dL

In Range
70¢180 mg/dL

G/ 2 Y'Y xetomBé&hds use of defined clinically meaning
outcomes beyond Alfor research, development, and
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Organizations

A AACEAmerican Association of Clinical Endocrinologists
A AADE American Association of Diabetes Educators

A ADA: American Diabetes Association

A Endocrine Society

A JDRF:Juvenile Diabetes Research Foundation Int.

A LeonaVl.andHarryB Helmsley Charitabl@&rust

A PESPediatric Endocrine Society

AT1D Exchange

G¢AYS AYy NIy3IS YILeée 0o

with patient-NB LJ2 NIl SR 2 dzi 02 Y



WHATIS OUR GOAL?

Type 1° & Type 2
Diabetes

>250 mg/dL o
i3 mmo) | <%

>180 mg/dL
(10.0 mmoliL)

Target Range:
70-180 mg/dL
(3.9-10.0 mmoliL)

>70%

<70 mg/dL (3.9 mmoliL) <4%"™*
<54 mg/dL (3.0 mmol/L) <1%



TIME IN RANGE BY THERAPY TYPE
TIME SPENT >180 MB&/ 70180 MG/DL & <70 M@L

MDI MDI Pump Suspend Hybrid
+ BG”* + CGM* + CGM”* on low? Closed Loof®
51.4% 45.8% 42.6% 31.1% 24.5%
45.1% 51.5% 54.9% 63.2% 72.2%
5.5% 2.2% 3.4% 5.7% 3.3%
7/, <70 mg/dL 70-180 mg/dL >180 mg/dL

*Median time in range, may not equal 100%.

1. Beck RIAMA2017;317( 4): 37B78 2. Beck R, et aLancet Diabetes Endocrind017; 5:706708. 3. Data on file.
4.BergenstaRM, et alJAMA 2016;316(13):1407408. 5. Garg SK, etRlabetesTechnollher 2017;19(3):158.63. 6.Beck R, et.aDiabetes

Care 2018.epubahead of print online 10/23/2018

For everyl0% dropin TIR,
risk of complications
increases:

ARetinopathy by 64%
AMicroalbuminuria by 40%



THE NEED FOR
IMPROVED GLYCEMIC
CONTROL & INSULIN
AUTOMATION



Automated Insulin Delivery

Continuous Control
Glucose Sensor_ . Algorithm

Insulin



FUNDAMENTAL PREMISEAOROMATED INSULIN DELIVERY

RESULT

Normal Physiology
Pancreas secretes insulin based on gluco Euglycemia.
Varies day and night.

MDI and Pump: Static insulin delivery and variable glycen
Fixed basal insulin (injection, rate(s)). y 9y

Hybrid Closed Loop
Auto Basal delivers every 5 minutes; adjt
based on sensor glucose.

Lessglycemic variability and more time in
target ranget-?



INSULINDELIVERY GUIDBBOCGM:ESSENTIAL FOR CLOSING THE LOOP
GLUCOSE LEVEL & INSULIN REQUIREMENT FOUR NIGHTS IN A @INGAM)WEEK

O NIGHT ® NIGHT 2

Key Observations

(mmol/L)
SENSOR GLUCOSE
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(u/hr)




MINMED 670 IVOTAORIAL
TIME IN RANGE: LOWS & HIGH35 ¥EARS

Auto Mode Use: Adults 88.0%, Adolescents 75.8%

Day and Night (p<0.001)
Runin Study

Night Time Only*

Runin Study

Glicose  pgme, e lime
> 300 mg/dL* 2.1 1.4
> 180 mgfL 26.8 21.6
71¢ 180 mgAL 66.8 75.3
X T ndLY 3K 6.4 3.1
X pn Y3k 1.1 0.6

% Time % Time

In Range In Range
> 300 mgfiL 2.3 1.7
> 180 mgtiL 27.4 24.5
71¢ 180 mgAL 66.7 (2.2
XX T ndLY 3K 5.9 3.3
X pndLY 3k 1.0 0.6
Within-day SD 2.8 2.6

Due to inherent study limitations, caution is advised when attempting to extrapolate these results to new pafieets.coulde significant differences.




PIVOTAL HCL TRIAL

Median and Interquartile SG Values, Day & Night
B Run-in Phase [ study Phase

34 . —
Adults>* == Adolescents”” — Children, Age 7-13 Children, Age 2-6°

In over 28,000 patient days of exposure:

Severe Hypoglycemia
D] A

Since the pivotal study did not include a control group, no effectiveness claims can be made. The study does sugport that the system is relatively safe. However, the study had limitations, including a

relatively small number of patients, no comparative control group, and a study period that lasted only three months. In addition, the amount of time the system was used in the Manual Mode was shorter
than the time in Auto Mode. Due to these study limitations, caution is advised when attempting to extrapolate these results to individual patient results. There could be significant differences.

1Forlenza GP, et al. Diabetes Technol Ther. 2019; https://doi.org/10.1089/dia.2018.0264. ?Data on file from CEP302: Pivotal Trial (Age 2-6). N=46.

2019; 10 US sites and 1 EMEA site. Bergenstal RM, et al. JAMA. 2016;316(13):1407-1408. “Garg SK, et al. Diabetes Technol Ther. 2017;19(3):155-163.


https://doi.org/10.1089/dia.2018.0264

MINIMED™ 770G SYSTEM PIVOTAL STUDIES
A1C DISTRIBUTION
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Since the pivotal study did not include a control group, no effectiveness claims can be made. The study does sugport that the system is relatively safe. However, the study had limitations, including a
relatively small number of patients, no comparative control group, and a study period that lasted only three months. In addition, the amount of time the system was used in the Manual Mode was shorter
than the time in Auto Mode. Due to these study limitations, caution is advised when attempting to extrapolate these results to individual patient results. There could be significant differences.

BASELINE A1C BASELINE A1C STUDY END A1C

69% /9% /5% 8.0% 7.5%

1Bergenstal RM, et al. JAMA. 2016;316(13):1407-1408. 2Garg SK, et al. Diabetes Technol Ther. 2017;19(3):155-163. 3Forlenza GP, et al. Diabetes

Technol Ther. 2019; https://doi.org/10.1089/dia.2018.0264. “Data on file from CEP302: Pivotal Trial (Age 2-6). N=46. 2019; 10 US sites and 1
EMEA site.


https://doi.org/10.1089/dia.2018.0264

SixMonth Randomized, Multicenter Trial of Closkedop Control in Type 1 Diabetes

uBSue A. Brownyl.D.,BorisP.Kovatchey Ph.D.DanRaghinaryM.S. John WLum M.S.Bruce A. Buckingham, M.YogishC.Kudva M.D.,Lori M.Laffe| M.D., M.P.HCarol J. Levy, M.Dordan ERinsker M.D.,R. PauWadwg M.D.,
EyalDassauPh.D.Francis J. Doyle, Ill, Ph.or,the IDCLTrial Research Grotu@ctober 31, 2019 N Engl J Med 2019; 381:1707-1717

Table 2. Primary and Secondary Hierarchical Efficacy Outcomes.*

A
Outcome 2Wk Baseline Period 26Wk Trial Period @ 100- [ Closed loop (N=112) [ Control (N=56)
o
Risk-Adjusted Difference, _g
Closed Loop Control Closed Loop Control Closed Loop Minus g =
(N<112) IN=56) Nl (NS Contol 8%Q)F  PVale} = g
Median hours of sensor data (IQR) 307 (285-327) 30 (283-320) 4267 (4133-4348) 4141 (3922-4280) 'qé §
Primary outcome: percentage of tme vith glucose 61417 59:14 Nzl 59514 11(3t14) Q001 t.:_, &
leveln target range of 70to 180 mg/dl g T
- 71 % TIR 5
Secondary hierarchical outcomes %
Percentageoftimevithgucoseleve 180 mgldl 36219 Bels Ay 315 W0(DB0Y o = 0 ——— e aie s  iien  miac
Glucose level — mg/d] 166232 169425 156219 170:25 BEHTh-8) <0001 Weeks
Glycated hemoglobin — % 140:0.% 140:0.76 1.06:0.79 139:092 033 (-03%-013) 001
Percentage of time with glucose level <TOmg/dlf ~ 3.58:3.39 284:2.54 158:115 105:146 -08B(-119%0-057) <0001 B
Percentage of time with gucose level <S4 mg/dl] ~ 0.90:1.36 056:0.79 029:0.29 035:032  -010(-019t0-007 002 100+

Closed loop (N=112)

* Plus-minus values are means +SD. To convert the values for glucose to millimoles per lter, multply by 0.05551.

 Data are means or medians over the 26 weeks of the tial period with the exception of the glycated hemoglobin level, for which data are the mean at the 26-week follow-up visit.

1 The diferences were adjusted for the baseline value of the dependent variable plus age, previous use of a continuous gucose monitor, previous use of an insulin pump, and clnical
center (random effects). To control the type | error, a hierarchical approach was used in which hypothesis testing was performed sequentially in the order isted in the table. Ifthe result
for an outcome metric had not reached significance (i, P>0.05), statistical testing would not have been conducted for the subsequent outcomes in the hierarchy. In this trial, the re-
sults for ll six outcomes were significant, and therefore testing was not stopped. Differences in outcomes that were measured as percentages are given in percentage points.

{ These results were additionally adjusted for the 13-week values and the same-isitlocal values. One participant in the control group and one participant in the closed-loap group com-
pleted the 26-week viit outside the prespecfied window, and these 26-week values were excluded from the analyses.

§ The percentage of time that the glucose level was below 70 mg per deciliter (3.9 mmol per lter) had a skewed distribution; however,the residuals from the regression model were ap-
proximately normall distrbuted. The medians at baseline were 2.699% (1QR, 1.02 to 5.42) in the closed-loop group and 2.10% (IQR, 1.04 to 4.02) in the control group, and the medians
after randomization were 1.40% (IQR, 0.67 to 2.29)in the closed-loop group and 1.93% (IQR, 1.15 to 3.06) in the control group.

| The percentage of ime that the glucose level was below 54 mg per decilite (3.0 mmol per liter) had a skewed distribution; however, the residuals from the regression model were ap- Time of Day
proximately normally distributed. The medians at baseline were 0.32% (IQR, 0.05 to 1.23) in the closed-loop group and 0.31% (IQR, 007 to 0.54) in the control group, and the medians

70-180 mg/dI

Percent of Time with Glucose

after randomization were 0.21% (IQR, 0.07 to 0.42) in the closed-loop group and 0.24% (IQR, 0.11 to 0.49) in the control group.



https://www.nejm.org/doi/full/10.1056/NEJMoa1907863#header_fn1
https://www.nejm.org/toc/nejm/381/18?query=article_issue_link

A Randomized Trial of Closkdop Control in Children with Type 1 Diabetes

oMarc D. Breton, Ph.DLauren GKanapkaM.Sc.Roy W. Beck, M.D., Ph.DayaEkhlaspourM.D.,Gregory PForlenza M.D.,EdaCengizM.D.,MelissaSchoelwer M.D. Katrina JRuedy M.S.P.HEmilyJost M.P.H., R.D., C.D.E.,
LoriCarria M.S.,Emm&mory, R.NLiana J. Hsu, B.Sar theiDCLTrial Research GroiAugust 27, 2020 N Engl J Med 2020; 383:836-845

67% TIR


https://www.nejm.org/doi/full/10.1056/NEJMoa2004736#header_fn1
https://www.nejm.org/toc/nejm/383/9?query=article_issue_link

