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Objective

* Discuss the stages of Type 1 Diabetes Mellitus

* Review use of teplizumab-mzwv new medical therapy to delay the
onset of Type 1 Diabetes Mellitus

* Discuss how technology can impact the management of Type 1
Diabetes Mellitus
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Conflicts of Interest

* Speaker: Novo Nordisk, Lilly, Boehringer Ingelheim, Mannkind,
Medtronic, Abbott, AstraZenica

* Research: Novo Nordisk
* These have no impact on today's presentation
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T1D is a Growing Problem

O 1n 2019, approximately 1 9 m|"|0n Americans were living with T1D2

O Anestimat 300 000 people in the US are at risk for Stage 3 (clinical) T1D3,*

r1D incidence IS increasing?
Rate of increase:

Whils: .- oo 0.7%
Blaek v 2.7%

Hispanic ............ 4.0%
Asian/Pacific....... 4.0%

Islander -

ely 64 000 ,Jeoplc

d with T1D each

Although type 1 diabetes can develop at any age, it is one of the most common chronic childhood diseases’

hitps:/'waww.cde govidiabetes/dala/statistics-report/index.himl. Vard K, et al. Modeling tt
i J { 2( t tantiir
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T1D is a Progressive and Chronic Autoimmune Disease

Multifactorial disease’-3

T cell-mediated Islet autoantibodies signal

autoimmune activity ;
4 siilin.orodicl presence of disease before
SWIRgeS Hisaiir-pieeusihe clinical symptoms appear

beta cells?

22 islet autoantibodies
constitutes a diaant of T11



Clinical Stage 3 T1D Requiring Exogenous Insulin Can Be Diagnosed
Months to Years After the Development of Islet Autoantibodies??

Incidence peaks between 10 and 14 years of age!
I

In this longitudinal study, claims

?
/ data were obtained from the

Clinformatics Data Mart
-:):;f!d i_')_ M ]"\j :’,:_; ] A 7(_":? _1 i-""_l ),

Stage 3) T1D requiring

Clinical (Sta

=D ~t1ihim AdavalAanes ) AT
c - INSULn :.,5'.,3"."“;.'I‘ij',,"._j N 9Z.4/0
= ~rd1 ~i 1l b ot ot
"["-“\'.‘[’:l’(ﬂ"' in e stuay nelgleln
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Relatives of Patients
with T1D are at
Increased Risk for
Developing T1D

The risk of T1D is increased more than
10-fold if a person has a first-degree
relative with T1D1.2

Second-degree relatives have a similar
disease progression as first-degree
relatives?

Approximately 80% of T1D

cases are spontaneous with
no family history4

FDR, firsl-degree relative

1. Maahs DM, et al. Endacrinol Metab Citn North Am. 2010;39(3):481-457 ;

2. Bonifacio E. Diabetes Cars. 2015;38(6):989-996.. 3. Ziegler AG, i al

JAMA, 2013;309(23):2473-9;; 4. Parkkola A, et al. Disbetes Care
‘ 2013,36(2):348-354

Frgure adaptad from Bonifacio £ Diabetes Care. 2015,38(6).985-096;

Risk of T1D by Family Relation

100%

~10X

increase

10%

S

Risk of Diabetes
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T1D Progresses in 3 Stages’

AUTOIMMUNE STAGE 1 T1D14 STAGE 2 T1D14 . STAGE 3 T1D145
TRIGG.ERZF Normoglycemia Dysglycemia’ Hyperglycemia,
0-1 autoantibodies® 22 autoantibodies >2 autoantibodies symptoms of diabetes !
. exogenous insulin required
100% . >2 autoantibodies®

p—

Note: Figure is an example for illustrative purposes

+ Functional beta cell mass

{ (3. Insulin-pradu

\COi e it



Glucose in Stages Normoglycemia - Stage 1

Dysglycemia - Stage 2 Overt Hyperglycemia - Stage 3

* Fasting Glucose 100-125 mg/dL * Fasting Glucose = 126 mg/dL
* 2 Hour GTT 140-199 mg/dL * 2 Hour GTT = 200 mg/dL

* Alc 5.7-6.5%  Random Glucose above 200

mg/dL with symptoms
* Alc=26.5%
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Loss of Insulin Production Leads to Difficulty in Keeping Blood Glucose Levels in a
Healthy Range and Results in Serious Acute and Chronic Complications?-3

Acute complications of Clinical Stage 3 T1D3 . Chronic complications of Clinical Stage 3 T1D3

Diabetic ketoacidosis (DKA) Microvascular
DKA is the leading cause of mortality in youth with T1D?

Hypoglycemia Retinopathy/ Nephropathy Neuropathy

cataracts

Most people with T1D experience an average of

Macrovascular
Episodes per week
of symptomatic hypoglycemias Cerebrovascular Heart Extremity
disease disease damage

Episode per year Few individuals achieve adequate glycemic
of severe hypoglycemia (requiring control to avoid long-term complications of
external assistance for recovery)'s hyperglycemiaz,3

abant-ye 28 retrasp fie uding 25.7¢ 15 i g s witl [

e e e e S oss ByoReantionbio
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DKA Occurs Due to a Critical Deficiency of Insulin and Can
Have Lasting Negative Impacts’

DKA at diagnosis may have long-term impacts23

~60°/o of youth in the
US with T1D are - Brain changes and detrimental neurocognitive outcomes

diagnosed as

aresultof a - A sustained negative effect on glycemic control over
DKA event’ time, independent of other variables

Increased morbidity and mortality that is associated
with lifelong poor glycemic control

October 11-14
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Life Expectancy with T1D

* Reduce life expectancy
o If diagnosed by 10

= 17.7 year reduction in women
= 14.2 year reduction in men
= 7-fold increase of cardiovascular death

o If diagnosed after age 10 - 10 year reduction

Tampa * Hybrid [@ e



Autoimmunity Results in Beta Cell Dysfunction and Destruction,
and the Need for Exogenous Insulin?

T1D
PANCREAS? ISLET OF LANGERHANS? DAMAGED BETA CELL?
EHEL
] 0 )
‘ C‘;‘:C\/ N __.AC;(;\ oD Glucose
/E. ~—’ O L((' (u‘}k,
@ @ 9 Decreased
(17 L\ €59 O ) ; .
5 C VLo \J insulin production
C’C‘ "—'_ =
O(:D < ~A
A damaging event initiates release of antigens Continuing damage to beta cells results
from beta cells. Antigens activate autoreactive in decreased insulin production and
T cells and thus create a proinflammatory eventually Stage 3 T1D."*
environment that exacerbates beta cell damage.!
® . Insulin-producing beta cell o Damaged beta cell A Beta cell antigen

) Glucagon-producing alpha cell O Autoreactive T cell ~ Autoantibodies

*Please see following slide for definition of Stage 3 T1D.
1. van Belle TL, et al. Physiofl Rev. 2011;91(1):79-118. 2. Moede T, et al. Diabetologia. 2020;63(10):2064-2075.
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CO-4

T1D: Autoimmune Activation without Immune
Regulation Leads to Loss of Tolerance

Immune attack by autoreactive T cells without
proper immune regulation leads to progressive
damage and destruction of beta cells

Loss of tolerance leads to imbalance
in Immune homeostasis

@® Autoreactive r\/ ;‘ Healthy ¢) Damaged Dead
T Cells — Beta Cells Beta Cells Beta Cells

October 11-14
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Current Guidelines Support Screening in Limited Settings

Islet autoantibody
screening is currently
recommended for research
studies and as an option
for first-degree
family members?

In the United States,
free screening is offered
to family members of T1D
patients through the Type
1 Diabetes TrialNet.?

General population
screening programs
using islet autoantibody
testing can identify high-

risk children’

INTERNATIONAL SOCIETY p— AMERICAN Typel
3 FOR PEDIATRIC AND D!“ggtcan DIABETES Diabetes TYPE 1 DIABETES
M2 ISPAD | AooLescent piaseres A:sasoc%stion ASSOCIATION Trial TRIALNET
Sikstetinc Sheimy i Pl AUGUST 2022 ’ : JANUARY 2022

ana Adolescent Diabetes

foi:10.1111/pedi 13410, 2. American D

eles iblished online August 30, 2022
(Suppi1}:§17-S38. 3.Type 1 Dabeles TralNel Pathway te Prevention. hitps
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Potential Benefits of T1D Screening

« Demonstrated to lower the rate of DKA in research and community settings?-3
« Opportunity to participate in research (e.g., TrialNet, JORF)

« Creates opportunities to provide education and counseling to individuals and their

families about the challenges they may face*
Family counseling helps reduce anxiety and stress about the future diagnosis of T1D

« May prompt closer monitoring and management?
Follow-up visits
Awareness of the classic symptoms: polydipsia, polyuria, and weight loss

Early detection may allow people with diabetes and caregivers time to develop the skills
they will need to sustain optimal glycemic management#

October 11-14
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T1D Autoantibody Screening Options

T1D Autoantibody Autoantibodies
Testing Options Blood Draw Location Blood Draw Available Costt

Commercial lab Local lab or healthcare Blood draw Cost based on the individual |al

TrialNet TrialNet-sponsored event, Blood draw or home GAD Free if the individual meets the
(NIDDK) health fair, or by mail to home eligibility cniteriat

Autoimmunity Screening Barbara Davis Cente Blood draw or hom GAD Free if the
for Kids (ASK) Children’s Hospital Colorado finger poke blood test |A-2 eligibility (

Enable Biosciences Homé¢ Home finger pok: $89 or $10 if the individual is |
At-Home Test blood test |A-2
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Teplizumab: First Disease-Modifying Therapy in
Humans to Delay Clinical T1D

= Humanized anti-human CD3 monoclonal T-Cell
Receptor

antibody; does not cause depletion of T cells

= Delivers partial agonistic signal and inhibits
immune attack on beta cells

= |ncrease in regulatory T cell function
= |nduction of exhausted CD8+ T cells
= Correlated with clinical response’

* Linked to delayed progression i
L. . . T-cell membrane CD3
to clinical T1D in natural course of disease?

=  Partial agonistic signal leads to transient
cytokine release responsible for mechanism- Partial agonistic signal
based side ef‘fects Inhibits immune attack

.* N
! ()

TEPLIZUMAB \ o

1. Long, 2016; Long, 2017; Herold, 2019; 2. Wiedeman, 2020
Figure adapted from Kuhn and Weiner, 2016; Chen and Flies, 2013
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Study TN-10

« Randomized, double-blink, even driven Placebo controlled
o 76 patients ages 8-49 with Stage 2 Type 1 Diabetes

= 2 or more antibodies
* Dysglycemia on glucose testing

* Received teplizumab-mzmw ( TZEILD) vs placebo for 14 days of
infusions.

* Time from randomization to the development of T1D

ACOi Tampa » Hybrid



TN-10: Teplizumab or Matching Placebo Given IV
in a Single 14-Day Treatment Course

1000 -

900 - - Total Cumulative Dose = 9.0 mg/m?

800 -

700 -

600 - Given as IV infusion
Teplizumab 500 A of at least 30 minutes
Dose (ug/m?) on each of 14 days

400 -
300 -
200 -
100 -

1 2 3 4 5 6 f 8 9 10 11 12 13 14
Study Day

October 11-14
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Primary Endpoint Met - Teplizumab Significantly
Delayed Onset of Stage 3 Clinical T1D vs Placebo

2 Median
1 - : Tepllzu mab 5 2 With Free of Time (months) to
2-Year Delay in Median Onset TiD  Diagnosis (95% Cl)
1\1 Time to Clinical T1D 49 5
0.8 - Diagnosis Teplizumab 455%  54.5% (32_2_'NE:)

249

Placebo
D ~ 74 0 ] 20/
0.6 - + -+ Placebo 71.8% 28.2% (9.5, 48.6)
Event-free . dammmnnannmmmneeeeseseees -+l 1
Probability 0.4 - | 1 \

HR = 0.41 ! * P ¥ :
0.2 (95% ClI: 0.22, 0.78)
= | p=0.0066" -

0 L I T L} L I L L) ) L} 1 ) L} 1 T I L) Ll 1 L T 1 I 1 1 L} L} 1 I
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75 78 81 84 87
Months
Number of
Patients at Risk
Teplizumab 44 44 44 43 41 39 38 34 30 24 22 19 16 16 14 12 12 10 9 9 El 6 6 5 4 2 2 2 1 1
Placebo 32 31 24 23 20 18 17 15 15 13 13 g El 9 8 7 7 4 4 3 2 2 1 0

1. Cox Proportional Hazards model; 2. Not Estimable

\COi e hvintd



TN-10: Most Common Adverse Events 2 10%

Teplizumab Placebo
N=44 =32
Preferred Term
Patients with 2 1 AE 43 98% 22 69%

Lymphopenia 32 73% 2 6%
Leukopenia 9 21% 0 0
Nasopharyngitis 7 16% 2 6%
Rash pruritic 7 16% 0 0
Rash 6 14% 0 0
Headache 5 1% 3 9%

October 11-14

Tampa ¢ Hybrid



Side Eftects

* Cytokine Release Syndrome

o Observed in 5% of TZEILD treated patients as compared to 0.8% of placebo
* Fever, nausea, fatigue, eadache myalgia, increased LFT
* Pretreated with antipyretics, antihistamines and antiemetics
= Monitored liver enzymes and stopped if 5 times above the upper limit of normal

= [f CRS occurred paused treatment for 1-2 days then would return on treatment to
complete 14 day course.

ACOi Tampa » Hybrid



Thoughts

* Treatment was shown to decrease risk of Stage 3 T1D presenting with
DKA

* Need the screening to impact disease state
* Would there be an impact on life expectancy/complications.
e Other factors/considerations

ACOi Tampa » Hybrid
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T1D EXCHANGE DATA (2018)

7.4%
(57)

NN\

10.0 (86) 9.6%
g 95(80) 9.0%
3 (75) 8.8%
E 9.0 (75) 4 (73)
= 8.3%
3:_ 8.5 (69) 1 (67) 8(26%;
> Q 7.8%
% 8.0 (64) - \ (62)
s 7.3%
g 75(59) \ (56)
7.0 (53) - \\\ !
<13 13-<26 226
N=3653 N=10468 N=6407

Age (years)

FIG. 3. Mean HbAlc¢ by technology use in 2016-2018, Solid black represents injection only. Horizontal
pump only. Solid white represents injection+CGM., Diagonal stripes represent pump+CGM.

Foster et al. Diab & Technol & Therapeutics, 2019;21(2):66-72. DOJ: 10.1089/dia.2018.0384

\COi e Hvirtd
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Figure 1: Longitudinal Trends in CGM and Pump Use

100%
90%
80%
70% oy
60%

50% a3

40%

30%

20%

10%

0%

2016 2017 2018 2019 2020 2021
(N =17431) (N =18601) (N =20953) (N =21452) (N =21361) (N =20908)

——CGM —¢—Pump
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Though A1c is the primary metric for assessing glycemic control,

relying on A1c alone may not provide a complete assessment’-?

While it reflects 3-month glucose averages, A1c doesn’t track glycemic excursions or hypoglycemia,
so patients with an acceptable level (<7%) may still not be in control?.3.4

For educational purpose only, not actual patients

4 A
[ ] -
180 | ... 180 180
mgde mg}dL el Al 'y r’ mg!dl_ b sspassns
mé}’m_ 70 70 ‘
i mg/dL mg/dL
0% High o/ 25% High of 40% High
1 o a . ] » *
12 12 12 @ 0%Low 12 12 10 @ 5%Low 12 19 10 @ 20%Low

am

am
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T'YPB‘ & Type 2

Target
>250 mgldL

(13.9 mmolL)

>180 mgldL

(10.0 mmollL) o

Older/High-Risk:

Type1 & Type 2
Diabetes

Target

<5% >250 mg/dL
(13.9 mmol/L)

>180 mg/dL
(10.0 mmol/L)

Target Range:
70-180 mg/dL
(3.8-10.0 mmol/L)

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

<70 mg/dL (3.9 mmol/L) R <47 on il (3.9 mmoll) ee—1

<54 mg/dL (3.0 mmollL) <1%

>140 mg/dL
(7.8 mmol/L)

Target Range:
63-140 mg/dL
(3.5-7.8 mmollL)

<63 mg/dL (3.5 mmollL)
<54 mg/dL (3.0 mmoL)

B For age <25 yr., if the A1C goal is 7.5%, then set TIR target to approximately 60%. (See Clinical Appiications of
Time in Ranges section in the text for additional information regarding target goal setting in pediatric management.)
T Percentages of time in ranges are basex on limited evidence, More research is needed.

§ Percentages of ime In ranges have not been included because there is very limited evidence in this area. More
resaarch is needed. Please see Pregnancy section in text for more considerations on targets for these groups.

* Includes percentage of values >250 mg/dL (13.9 mmoll.).
** Includes perceniage of vaiues <54 mg/dL (3.0 mmollL)

>140 mg/dL
(7.8 mmollL)

Target Range:
63-140 mg/dL
(3.5-7.8 mmollL)

<63 mg/dL (3.5 mmollL)
<54 mg/dL (3.0 mmol/L)

Pregnancy:
Gestational & Type 2

Diabetes$




Glucose Ranges provide statistics
g srding percentaqe of time within AGP Report

abave, and below target range

Glucose Management Indicator (GMI)
ndicates the average AC level that would
oe expected based on mean glxose
measured in a large number of individuals

with disbetes

Glucose Varlability is repored as the

percentane of coetticient of vanaton

Dally Glucose Profiles prasent

glucose profile for #ach day covered

High (Level 1 Hyperglycemia) and Very High
(Level 2 Hyperglycemia) indicate percentage of
fange TAR) for aach Of the "n"]l'

1']“ 050 levels

Target Range indicates the percentage of time in
range [ 1K) within a pesson s with diabetes target

QIUCOSe range

Low (Level 1 Hypoglycemia) and Very Low
(Lavel 2 Hypoglycemia) indicate percentage of
e befaw range | TEH] for each of the low

ghIcose levels

The Ambulatory Glucose Profile (AGP)
combines daly profiles to create a 1-day
24-hour} graphic. The black Ene indicates

the median glucose level at all day parts

The dark and Bght blue shaded areas

graphically depict the degree of glyoemi
anabiity (SD or %OV, which ir
5 well above the recommended goal of

< 5%
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ADCES SURVEY: POTENTIAL ROLE OF TECHNOLOGY IN INSULIN DELIVERY?:2

Conducted in 2020 in >700 people taking insulin

62% 80%

believe devices that
assemble data automatically
and display all data in one
place would help

report being too busy
to/or forgetting to log
insulin dose details

“Connected device"” would provide:

* Personalized understanding of their diabetes (79%)
* Make tracking insulin less time consuming (78%)

* Feel more empowered to manage diabetes (75%)




Traditional Insulin Pens

Smart Insulin Pens

Smart Insulin Pump Systems

More accurate, convenient, less

DO

painful insulin delivery relative
vial and syringe

No data

a recording or sharing

Automaticaily records insulin
doses; differentiates therapy
doses from prime doses

Tracks active insulin

Share integrated diabetes data
(glucose, meals, dose) reports
with the care team on demand
Provides missed dose, insulin
age and Quahty alerts
Provides dose caiculation
support based on individualized
insulin therapy ings

Set various basal rates including
temporary basal rates

Use extended bolus doses
Minimize hypo- and
hyperglycemia

Automatically records insulin
doses; differentiates therapy
doses from prime doses
Tracks active insulin

Share integrated diabetes data
(glucose, meals, dose) reports

October 11-14
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American
Diabetes

A Association.

Connected for Life
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Question 1

1. There are three stage to Type 1 Diabetes

a. True
b. False
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Question 2

2. Teplizumab-mzwv has FDA approval to prevent the diagnosis of
Stage 3 Type 1 Diabetes Mellitus

a. True
b. False

ACOi Tampa » Hybrid



Question 3

3. Stage 2 Type 1 diabetes is defined by At least two positive pancreatic
islet cell autoantibodies and Dysglycemia without overt hyperglycemia

a. True
b. False

ACOi Tampa » Hybrid



Question 4

4. A goal for Time in Range ( glucose between 70-180 mg/dL) is greater
then 80%

a. True
b. False

ACOi Tampa » Hybrid



Question 5

5. Systems with automated insulin delivery have been shown to reduce
the rate of hypoglycemia while improving Alc.

a. True
b. False

ACOi Tampa » Hybrid
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