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Diabetes Tech in 2016

m Scope of diabetes and obesity —
worldwide, US, and Chicago

m Cell phone apps and the internet
m Social networking for diabetes
m Heart rate and activity monitors

m insulin pumps, glucose sensors,
“artificial pancreas”

m Inhaled insulin

m New research and products not yet

available
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More than Diabetes at Home

800’ OOO m 1in 9 Chicagoans are living with diabetes

”IInOIS r_ESidentS m In some neighborhoods as manyas 1in4
livi nNg with suffer from the disease

diabetes

Ao S0 (e Wi PG 1 "Because of a growing, aging population,
increasingly widespread obesity and, in part, to
African-Americans’ and Latinos’ higher risk of
diabetes, the CDC expects the 1.1 million
diabetics in metropolitan Chicago to have
increased by 500,000 to 1.6 million by 2025.”

— Chicago Sun-Times, 2011
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What do we know about preventing type 1
diabetes?

= Type 1 Diabetes TrialNet Pathway to Prevention Study
Wz z

/" -

Be /

Stop wondering.

Get involved in research that tests
ways to prevent type 1 diabetes.
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Cell Phone Apps and the Internet

By Shantanu Nundy, Jonathan J. Dick, Chia-Hung Chou, Robert S. Nocon, Marshall H. Chin, and
Monica E. Peek

Mobile Phone Diabetes Project
Led To Improved Glycemic Control

And Net Savings For Chicago Plan
Participants

Two-way texting to health plan participants for medication reminders, counseling
on healthy eating, and help with keeping to their care plan
= |ncreased interaction between participants and nurses and doctors
= Result: better diabetes control with reduced costs
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Diabetes Management Apps

Digital assistants will track your daily carb intake, weight,
blood sugar, activity level, medicine intake, and more:

Fooducate

eat a bit better™

* Fooducate: healthy food helpers and nutrition tracker (iPhone and
Android)

= Glooko: cable to 11 meters syncs meter data to app (iPhone)

=  Glucose Buddy: logbook manager with syncing, blood pressure, and
weight tracking (iPhone and Android)

= Diabetes App (formerly Diabetes Buddy): blood sugar control, glucose
tracker and carb counter (iPhone)

= mySugr Jr: for kids, fun and games during the diabetes routine (iPhone
and Android)

= |BGStar Diabetes Manager (iPhone)

= Diabetes Pilot (Apple and Windows)
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Social Media

Twitter:

m #dsma

m @JDRFlllinois
m#—@AmDiabeteslL
m @SSide_Diabetes
m @KovlerDiabetes

m @Iphilipson

JDRF
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Facebook:
m JDREF lllinois

m American Diabetes Association
(Chicago)

m Diabetes Mine
m Diabetes Hands Foundation
m Kovler Diabetes Center

m Diabetes TrialNet Chicagoland
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Heart Rate and Activity Trackers

Activelink.
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More Fitness Trackers

mmmmm
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Blood Glucose Meters
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Insulin Treatment

m Insulin Pens

m Insulin Pumps
m Multiple options

m Continuous glucose sensors

i fmw%ﬁf-ﬁifm’fm" m Continuous Glucose

L Monitoring System (CGMS)
m Can identify patterns of
high and low blood sugars
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New Pumps and Sensor Technology
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New Pumps and Sensor Technology

d
s and
ctured
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Glucose Sensors
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Glucose Sensors

lDai|y Graph Check Glucose
(mmol/L)

it / .
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FreeStyle Libre FreeStyle Libre

SOr is water-resistant in up to 1 metre (3 feet)
ater for a maximum of 30 minutes.
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Continuous Glucose Monitoring

Prompt o ton may seond
hgh o reduce duraton®

GLUCOSE - mg/dlL

TIME OF DAY = o n ;M":"’:‘::‘. = .“"" 2
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Continuous Glucose Monitoring
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Continuous Glucose Monitoring
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Continuous Glucose Monitoring

pexcom

One Step Ahead

What the SHARER Will Need
Welcome to Dexcom CLARITY™, your

diabetes management application.

Upload glucose data from a Dexcom CGM device and then view the data in easy-to-read graphs.

You can view trends, statistics and day-by-day data and then email them to your healthcare

SIS EIR-Rla iR Dexcom CLARITY™ webpage
3 pexcomGH

M
(&‘J : hg e
Home User

Healthcare Professional Dexcom G5 Mobile A compatible device The Dexcom G5
Connect your De View your patients' trends or dive into CGM System with an internet Mobile CGM app

n CLARITY™ Clinic

|

om receiver to LI[)‘C‘SG

andvi

works you low you connection. (available to
clicks, you can save, print or em. Hatient visit, ¢
data reports. eatures can keep you download for free on
updated betw visits
the Apple App Store)

Go to Dexcom CLARITY™ Clinic
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Continuous Glucose Monitoring
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Commercial Diabetes Management

JDRF
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Diabetes program features
Q Back

Personal Health Record
Record, transmit and maintain all your pe

directly from your phone, the web, or at a
personal information is secure and can b
anywhere wvia your Personal Health Portal
and program information at your fingerti
progress and share these with your healthcarg

Blood pressure: Monitoring & Trends
Record and transmit your blood pressure
directly into your personal health record fof

When readings are received, you get immedid
and goals and on ways to improve your bloo
This program includes an exercise plan to imp
performance.

T— Weight and BMI
Record and transmit your daily weight d
phone. You will automatically receive feedbac
and goals in weight and in mass body ind

. JanaCare

The Aina Device

Amobile diagnostic platform that measures the following parameters:

\
0.0

+ Blood Glucose

* HbA1C

* Lipids-HDL,LDL,TrG

« Creatinine

>,

+ Haemoglobin

improvements.
This feature will enable you to keep track of y
while providing access to view your successes
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Diabetes Closed Loop Technology

Disclaimer:

The content in these slides may contain information that is
investigational and/or not approved in all countries.
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Artificial Pancreas?

B : :
mClosed-loop insulin
|)__..=-7 Ghcose
level system
il mHow close is this to
Sensing Delvery .
(ghucose sensor) (insulin pump) real Ity‘P
m Recent study in adults compared
closed-loop system to CGMS
Bodukaticn m More blood sugars in good range
(cantngl m FAR fewer low blood sugars
algarithn)
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Augmented Closed Loop System

Armband

Insulin

CGM

Reading
—>

Glucose
Set point

.

= mE@ Sensor
\®

Food

Computer

Feedback: Glucose Sensor Signal
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Defining the Future of Closed Loop

INFORM SUSPEND DELIVER
Bolus Integrated || Threshold/Low Predictive Overnight Hybrid Artificial
Wizard System Glucose Low Glucose Closed Closed Pancreas*
\_ J Qusperd (TS/LGS) Management (PLGM)*/\  Loop (OLS)* Loop (HCL)*

N N

- Median 1 — ch 5m1 tGux d Works
300 . : : | = = =25 Percentile 120
pary 320 : : : = = =75 Percentile |
R -
o0 ® .
% w0 \ T 3
E AS g
e P - T @
% 70 \ ........ E 120 FIXED TARGET
‘ : : : : : : : so \.._ U D B ke
2 - o 12 34 s e i 130 200 230 30 30  4v0 420
Time from the TS event (hr) Time of Day (AM)
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ASPIRE TRIALs - Low Glucose Suspend

CLINICAL EVIDENCE FORLOW SUSPEND FEATURE:
ASFIRE IN-CLINIC

150

LS-on experiments
w— LS -0ff experiments

Mean = SE of YS! glucose (mg/dL)

60
<200 <150 -100 =50 0 50 100 150 200
Time (mins) from crossing 70 mg/dL
Duration of hypo, Nadir,(Severity)

min mg/dL
LS ON 138.5 + 76.68 59.6 + 5.72
LS OFF 17074 75.92 57.6 5.69
p VALUE 0.006 0.015

Study conducted with Veo pump. Not FDA approvedand not commercially available in the US

JDRF
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In the ASPIRE In-Clinic study,

the low suspend feature showed a
significant reduction in the duration
and severity of induced hypoglycemia
without rebound hyperglycemia in
T1DM (n = 50, age 17-58 y=ars)

Garg S, Brazg R w T, et al, Feduction m Duration of
Hypoglycemia Lomatic Suspension of Insulln Delivery
The In-Clinic ASPIRE Study, Dibetes Techrof Ther 2012:14(3)

4“-"'." .'“J:.'

Nadir mmol/L
3.3+0.32

End-observation

Y5t value, mg/dL 3.2+0.32

91.4+41.84 :
End Observation
66.2 +13.48 mmol/L
5.1+2.32
<0.001

3.7+0.74

<
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Limitations to the ASPIRE Study

m Assessment of overall glucose control with threshold suspend

m Duration of study was only 3 months, therefore assessment concerning long term effect of threshold
suspend on glucose control is not possible

m There was an increase in morning ketones and a slight increase in hyperglycemia AUC in threshold
suspend group, however the significance is unknown with no episodes of DKA or change in 3 month
AlC

m Due to short duration of study, analysis on DKA and severe hyperglycemia rates difficult to interpret

m The main outcome measure was hypoglycemia AUC which alone may not demonstrate the superiority of
the threshold suspend feature

m This outcome measure may not be clinically justified
m The evaluation was based on events lasting more than 20 minutes only

m “Low sensor glucose event” measured in the study is not necessarily equated with "hypoglycemia“
described in the New England Journal of Medicine article

m SG#BG
®m Analysis uses a biochemical (numerical) endpoint rather than a clinical measure

mF b4 THE UNIVERSITY OF
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PILGRIM Study

= Single-center observational study of 22 youths (14-20 years) where hypoglycemia was induced by exercise while
using SmartGuard technology*. SmartGuard may further reduce the severity of hypoglycemia.

80% of hypoglycemic events were avoided by use of
SmartGuard (defined as SG <70 mg/dL, 3.9mmol/L)
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. I

-120 -90 -60 -30 0 30 60 90 120
Time (min) from pump suspension
[ | Hypoglycemia — Sensor - Predicted Sensor
JDRF
typeone 1. DanneT, etal.. Diabetes Technology & Therapeutics. 2014; 16(6):338:347.

nat |o n 2. Investigational device and not commercially available in the US.

Mean SG # SD at Suspend
Mean SG * SD at Lowest value

Mean Time of Suspend Duration

SmartGuard achieved 42% less time spent low
compared to Low Glucose Suspend

t (min)

100

80

60

40 4

p<0.001

Suspend before Low Suspend on Low

92 + 7 mg/dL
77 £22 mg/dL
90 £ 35 min
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The Next Step in Automation — Three
Algorithms Used for Closed Loop

PID MPC Fuzzy Logic
Proportional-integral- Model Predictive Controller Based on If — Then
derivative * Used mainly in chemical * However, if-then logic can
engineering accommodate partially
90% of all closed loop « Builds model of the process true “ifs”
systems * Iteratively looks to optimize * Canonly account for
. process variables scenarios specifically
Looks at present, past .. . i
P ? e Sensitive to model quality defined
and predicted future ' ' * Prone to gaps in scenarios
errors (actual glucose and input quality &ap
vs. desired glucose)
Attempts to minimize S—
errors through delivery i
Of insu“n Cont ” Past inputs & outputs &
. ontroller — Predicted output
Set Point -~ Error Pr??ortlpnal ~, Output Moa! —)<>
"& 5.7 BN
T Iptegr\al
> K",[ —DC-IJ' Future inputs Future errors
Profzess L) C C.
@FVanable D;erijtive '
typeone L«

r‘] at | O n Cost function  Constraint
| —




Overnight Closed Loop

= |n-Clinic, In-Home, In-Clinic
=  The Overnight Period is without disturbances of Food and Activity
= Qver 80% of time in target 70-180 mg/dl (3.9-10.0 mmol/l)

130
—— SG#1 SG#2 SG(Control) @  MBG| b
T T T T T T T T T T T T T T T T T
280 Night #1 (CL) Day (OL) Night #2 (CL) 1 100 B Clsed Loap
< > — >
240f
= W Cpan Laop
T 200f A -
g 160 80 1
3 bj .
8 120 y . . .
O aok . g
[ E‘L i
40+ 3
O 1 1 1 1 | | 1 1 1 1 1 1 1 1 1 | | [" *’
20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 a0 -
: 0
-5 . 47 T T T T T T T T T T T T T | *
w
£33 | *
S @ 2t i 1
. i o
@ 0L ] ] ] ] ] ] ]
20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54
Time (h)
{
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Figure 3—Comparisan of avernight dosed-loop (red) with pravoudy open-lrop (blue) cmiral.
P QU]
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The Dream Study

= Nocturnal Glucose Control at Diabetes Camp

$
Results: Glucose Control Over Time | A
—. . I’C"

MD-Logic Nights Control Nights

200
K,
o
= P<0.0001
@
v
Q
o e
=
E 00 01:00 0300 05:m0 oF =00 00 0100 Q300 e300 o700
Time [hh:mm]
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Comparing Pre-Bolusing for Meals vs. Full Automation

Automated Feedback-Controlled Insulin Delivery in Children with Type 1 Diabetes
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Importance of Human Factors

Home screen in Home screen in
= At-A-Glance Closed Loop Open Loop
Awareness
= Clear Mode | | 113
o o i == %' Actins.
Indications — % 010U

Bolus Menu

" Minimizing

User Error
Early Concepts
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New Products — Not Yet Available
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Monogenic Diabetes

|i| THE UNIVERSITY OF

ter

Home » What is Monogenic Diabetes?

Diagnosed with diabetes
before 12 months?

You may have the Monogenic diabetes includes:
wrong diagnosis.

« MODY (Maturity Onset Diabetes of the Young), most commonly caused by mutations in the HMFLA
gene or the GCK gene

+ Neonatal diabetes, most often caused by a mutation in any one of three genes: KCNJ11, ABCCS or
#WRDD2016 NS

Genes & mutations:

acid scsentially a long “ladder” of nucleotide “letters”

{8 - =
ins that do all the

nall tr

s traits from parents to their children. If a genetic
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Come See Us!

=  Acknowledgements i | T vniveRsiTy OF
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= These are just a few of the incredible people we have on Comer Children’s Hospital

our team. To view them all please visit AT THE FOREERONT o KIS mevleINE

www.kovlerdiabetescenter.org/about-us/our-team
THE UNIVERSITY OF
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Kovler Diabetes Center for K‘DS
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AT COMER CHILDREN'S HOSPITAL
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Questions?

Louis H Philipson, MD, PhD, FACP
773.702.9180
l-philipson@uchicago.edu

JDRF THE UNIVERSITY OF
typeone /) CHICAGO MEDICINE
natlon http://outre-monde.com/2012/04/12/keep-on-asking-questions/ Kovler Diabetes Center "



