L 0, WL

CHILDREN’S HOSPITAL
& RESEARCH CENTER OAKLAND

Sykursyki hja b6rnum og unglingum

Soffia Jonasdottir innkirtlasérfreedingur barna
Barnaspitala Hringsins
2023




Yfirht
fyrirlestrar

Sagan
Tilfelli
Einkenni

Medferd

Orsok og greining

Laekning -
Teeki og tol
Hvert stefnir

Tioni




3000 ara gamall sjukdémur

1552 B.C., when Hesy-Ra, an Egyptian physician, documented frequent urination as a symptom of a mysterious disease that also caused emaciation. Also around
this time, ancient healers noted that ants seemed to be attracted to the urine of people who had this disease.

In 150 AD, the Greek physician Arateus described what we now call diabetes as "the melting down of flesh and limbs into urine.

The term "diabetes"(to siphon or pass through) was first coined by Araetus of Cappodocia (81-133AD). Later, the word mellitus (honey sweet) was added by
Thomas Willis (Britain) in 1675 after rediscovering the sweetness of urine and blood of patients (first noticed by the ancient Indians

Diabetes mellitus is called Madhumeha in ancient Indian Ayurvedic medicine

In 1889, Joseph von Mering and Oskar Minkowski found that removing the pancreas from dogs led them to develop diabetes and die shortly afterward.

In 1910, Sir Edward Albert Sharpey-Schafer proposed that diabetes developed when there was a lack of a particular chemical that the pancreas produced. He
called it insulin, meaning island, because the cells in the islets of Langerhans in the pancreas produce it

In 1921, Frederick Banting and Charles Best introduced an extract of pancreatic islet cells from healthy dogs into dogs with diabetes. Doing this reversed diabetes
and marked the discovery of the hormone insulin.

In January 1922, 14-year-old Leonard Thompson was the first person to receive an injection of insulin to treat diabetes. Thompson lived another 13 years with the
condition




Before the discovery of insulin

Diabetes . . . is a melting
down of the flesh and limbs
into urine. The nature of
the disease is chronic, but
the patient is short-lived if
the constitution of the
disease be completely
established, for the melting
is rapid, the death speedly.
Thirst unquenchable; and
one cannot stop them from
either drinking or making
water.

Aretaeus A.D. 81-136
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Before insulin After insulin

.
LEONARD THOMPSON
First patient to receive insulin in
Toronto.

Leonard Thomson
from Toronto 1.1.1921

100 ara afmeeli
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Sykursyki - Hvar erum vid i dag

CHILDREN'S HOSPITAL

Saga 21. aldarinnar

While the discovery of insulin 100 years ago transformed type 1 diabetes
from a fatal illness to a chronic iliness, it is not a cure. Quality of life
challenges and long-term complications remain a constant reality for patients
with type 1 diabetes no matter how carefully they manage the disease

Markmid framtidarinnar er ad “laekna” sykursyki
= Theoretical
sdisappearance without a trace
= Practical
=removes risk of complications
=short term
=long term
=small impact on lifestyle
=safe

—Leekning i formi pess ad
*Viokomandi hafi algjorlega losnad vid sykursyki
*Taeki til ad sja um medferd sykursyki sé a “autopilot
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12 ara stelpa
Uppkost | marga daga
4 x haft samband vid

hellsugeeslu og
Laeknavaktina

Ph 6,9, bicarbonat 2
21% dehydrerud

Vaxtarlinurit
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CHILDREN'S HOSPI
4 NTER

Upphafsmedferd ketonblodsyringu:

Til ad leidretta acidosu, dehydration og blodsykur

Gaedahandbok

w Tilgangur og umfang
A0 lysa greiningu, medferd og eftirliti barns me6 nygreinda sykursyki og/e6a med ketonblo6syringu (e. diabetic ketoacidosis, DKA)
w Abyrga og eftirfylgni
Yfirlzknir og deildarstjéri bera abyrgd a pvi ad upplysa starfsmenn og innleiba verklag asamt pvi ad bregdast vid ef i ljos kemur a0 pvi hefur ekki verid fyigt. Starfsmenn bera
abyrg0 a pvi ad fara eftir verklagi
w Skilgreining og einkenni
Har bloosykur er skilgreindur sem skyndiblé0sykur sem maelist > 11 mol/l &samt einkennum um viévarandi haan blé0sykur sem eru
porstiaeti
Aukin pvaglat
byngdartap
breyta/slappleiki

Ketonblodsyring (DKA) er acidosa (venu pH < 7,3 eba bikarbonat < 15 mmol/l) asamt keténuriu (++ keténar i pvagi eda meira)/ keténemiu (3 mmol/l eda meira)
Einkenni um DKA eru

Ogledi og/eda uppkost

Kvioverkir

Hr60 éndunartioni - Kussmaul 6ndun (djupur, pungur andardrattur)

Einkenni um purrk (getur verid erfitt a0 meta i DKA)

Rugl, sljoleiki, skering @ medvitund og ad lokum meOvitundarieysi

Ketonbloosyring (DKA) skiptist i prju stig
e Vag (venu pH < 7,3 eba bikarbonat < 15 mmolil)
* Meoal slzm (venu pH < 7,2 eda bikarbonat < 10 mmol/l)
e Svasin (venu pH < 7,1 eda bikarbonat < 5 mmol/l)
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= Markmio ao leidrétta acidosu , haekka
glucosa en ekki leekka dreypi

Drop in Na* for a given rise in glucose
—  For every 5,6 mmol/L of glucose, there is 1.6 mmol/L decrease in sodium

begar PH > 7,30 og bicarb um 20 skipt yfir s.c insulin LDSPRTAL nsclindeyp i o

Innlégn og kennsla
Oll b6rn fara i innlogd & barnadeild vié greiningu

Insdlindreypi (Actrapid 1E/ml)
Blondun: 0,5 ml Actrapid 100E/ml blandad i 49,5 ml af NaCl 0,9%

Blédsykur er maeldur & kist. fresti, allan sélahringinn,
4 medan insdlindreypi rennur.

Pyngd kg

BLOBSYKUR BYRJUNARSKAMMTUR ML/KLST LAGSKAMMTUR* ML/KLST
(einingar/kg/kkst) (einingar/kg/kst)

S
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Hver eru einkenni sykursyki og afhverju

 Destruction of B cells ->

— > lack of insulin production

« -> Hyperglycemia
— >Polyuria, polyphagia, polydypsia, Weight loss, low
energy

° - >>>>

Fastandi blodsykur > 7,1
Random blédsykur > 11,1 — mead eink.
Gerum Yfirleitt ekki sykurpolsprof a bornum

Brain swelling — 24hr — rehydration fasa, yngri,mortality



CHILDREN'S HOSPITAL v,
& RESEARCH CENTER OAKLAND

Sykursyki hja bérnum og unglingum

12

Pathogenesis of DKA

Insulin deficiency

T

Y
Lipolysis | ‘ 0 Glucose utilization }

Hepatic Starvation of insulin dependent
ketogenesis tissue (liver, fat, muscle)

Y
Base loss H Vomiting

Pancreas
g . Hormone-sensitive
Counter-regulatory Insulin ‘* Nlpase activation
Hormones

Glucagon
Cortisol

Glucagon

Catecholamines

% Growth Hormone 4 .
/ Catecholamines \ b o
Growth hormone Proinflammatory g w e fe SR
Cortisol cytokines
¥

s sl Free / \
KETOACIDOSIS

Fatty acids

Prostaglandin
Esl

Proteolysis &  hepatic gluconeogenesis ‘ f Hyperglycemia

Metabolic ketoacidosis Nausea/ Vomiting

e Abdominal pain

Y Loss of vasc. tone
HYPERGLYCEMIA [

Osmotic diuresis

Volume Depletion
Hyperventilation Dehydration |—-—| Tissue hypoperfusion

Electrolyte Loss

Lactic acidosis
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Hvernig greinist

Incidental hyperglycemia

Incidentally discovered diabetes
— routine sports PE
— relative with diabetes

The polys, No DKA
Diabetic ketoacidosis
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Fyrsta lagi Odru lagi

» replace missing insulin - do it correctly Markmid ao halda
« avoid high blood glucose bléasykri stabilum
- avoid low blood glucose 4 -8

* continue to have a life

- Reglulegar Huga parf ad
Instjllel?ggéfggigrae la bl6dsykurmeelingar mataraedi og
P med sensor eda maeli kolvetnatalningu

Langtimamedalgildi

Regluleg hreyfing HgAlc ~ 53 mmol
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medhondlud med stutt
og langvirkum
insulinafbrigdum
(analogs)

FS-1060

eda insulindeelu

B Lantus” SoloStar”
insulin glargine (rDNA origin) injection
100 units/mt (U-100)  Rx ONLY ;
Tt v Dt
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Daelur
* Insulin gefio sem

1. Basal

2. Bolus, sem raedst ad bldédsykursgildi og
magni kolvetnis sem er boroaod i hvert sinn

=
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nm = 10:20 AM

March 6, 2017

\/\/\'\ !/\/

INSULIN ON BOARD. 1101

Q OPTIONS | BOLUS
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Sensor

A mobile version of

a continuous glucose
sensor, 1985
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Transmitter
Skin
Glucose Sensor
Interstitial Fluid
Cell
Glucose
“ «—=—Blood Vessel

a-_.mnnm-b

L T
I

109 =

1AM
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Where to Sense?

= Blood
= Extracellular fluid
= Intracellular fluid

* Transcutaneous

= Other fluids
= CSF
" eye
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he Google lens

“Smart” contact lens for diabetics

Google and Novartis's Alcon eye-care division are jointly to develop
ft o I a smart contact lens to help diabetics track their biood sugar levels by
Soft COI“c’lCl[ ens measuring glucose in tears and sending the data to a mobile device
encapsulates electronics |  Soft contact lens: Visual path through iris
S and pupil undisturbed by electronics
2eNsor Outer filter
detects glucose in tears > over iris

Chip & antenna

receives power and sends info

Wireless chlpT

Electrochemical sensor: Measures
glucose levels once a second through
pinhole in lens. All electronics
sandwiched between layers of lens

Antenna: Thinner than human hair
receives power and transmits data

“ problem glucose can’t be
reliable measured in tears ”
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Blodsykurstjornun

Key to Blood Glucose Regulation Through
Negative Feedback

secrete secrete

P beta cells alpha cells ———
insulin & pancreas in pancreas @iucagon

causei/ \ \ f \:auses

rise in normal blood fall in

uptake of  conversion Bicod glucose blood

conversion of
glycogen to

glucose by  of glucose
body cells to glycogen 9lucose = 75-110mg/100mL blood ~ glucose glucose in liver
and fat and muscles

results N / \ /esults in

decreased release of
levels of glucose glucose into
in bloodstream bloodstream
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CHILDREN'S HOSPITAL
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Artificial pancreas

= The control algorithm
= biggest challenge
oy Ghuceor o Pume = ysing artificial intelligence

| P .'LPI"I:_I"]
Closed Loop Control |, v ria

o d201)
0 K F|I

Aot it by
iy ek i ok

Debermirsg
Insulin Puemp Irvseden Duiris
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CHILDREN'S HOSPITAL
NTER NI

Assessment and Progress Haflidason, Dagur G g Page 10 15
i Med 670G. MMT-1782 (NG1958393H)
Medtronic 2210120 - 04/02120 (14 Days) Inavailable
_—mm M m 24 Hour Analysi Sensor, Insuli
Percentile comparison 7 25-15% Average ®

Jcose
nolil)

mmolL 2
0

canrase®

Hyperglyc: patterns (0)

10:49- 12.2°
(2 oceurrences)

Auto Mode Exil Statistics @ @

No Calibration - Aut de (per week) 88% (6d 04h)
High SG Auto Mode Exit . Manual Mode (per week) 0n)
Auto Mode max Sensor Wear (per week) 78% (5d 11h)
delivery -

Auto Made min delivery

BG required for Auto
Mode

Sensor Algorithm Underread

Average SG + SD .3%2.2 mmollL
Estimated A1C 6.2%
Average BG 7.4%2.6 mmol/lL
BG / Calibration (per day) 88/23

Time in range
Unavailable

o Upiatng Total daily dose (per day) 57 units

lues - Bolus amount (per day) 37U (85%)

Sensor Expired - Auto Basal / Basal amount (per day) 20U (35%)

Auto Mode disabled by user - Set Change Every 3.3 days
Alarms Reserv Every 3.3 days
Meal (per day) 65
Carbs entered (per day) 279187g

Pump Suspend by user
Auto Mode Warm Up

prry show. Unidentified § A0k Active insuin tme ohrs
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é Przeglad dzienny (4 z 6) | \Wygenerowano: 02.11.2021,10:01  Strona 12z 14
2r6 ch: MiniMed 7 T-
Medtronic 27.10.2021, 28.10.2021 Zr6dla danych: MiniMed 780G, MMT-1885 (NG2688362H)

Sroda 27.10 DDI16.3] _Calkowita baza 64% | 104 Catkowity bolus 36% [59] { Bolus51%|3j + Korektaautomatyczna49%|29) }

Czas w zakresie
Al “" ]

20

15
Glukoza




Sykursyki hja bérnum og unglingum

CHILDREN'S HOSPITAL
& RESEARCH CENTER OAKLAND

Beta Bionics

A Massachusetts Public Benefit Corporation

=i

 Bihormonal

* |nsulin og Glucagon

« Trials have gone well

ILet Bionic Pancreas
system

BOSTON
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Gongudelld

Oll islensk bérn med sykursyki eru i eftirliti & géngudeild
sykursjukra barna — LSH /SAK

Hitta par
sérfreedileekna i sykursyki barna,
Hjukrunarfreedinga
Neeringarfreedinga
salfreedinga
Félagsraogjafa

Gongudeildarheimsokn a 3 manada fresti
HgAlc
Download af maelum

Skimun — skjaldkirtilsprof, gluten opol, microalbumin, blodfitur,
augnbotnaskimun
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CHILDREN'S HOSPITAL
& RESEARCH CENTER OAKLAND

« Af hverju er erfitt ad stjérna sykursyki
« hja bérnum og unglingum ?

« Smaborn geta ekki tjad sig um einkenni sykurfalls

« Matarlyst misjofn

* Hreyfing misjofn

« BOrn eru ad vaxa

- Tilfinningadlga unglingsaranna

« Afneitun

« Nenna ekki ad vera med pennan sjukdom

« Sprauta sig bara stundum / gefa bolus bara stundum
« Atréskun

« Félagsleg vandamal
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What Kills Diabetics?

= Acute = Chronic
= DKA Complications
= brain swelling = macrovascular
= metabolic = heart
= others = lower extremities
= Hypoglycemia = microvascular

= retinopathy
* nephropathy
* neuropathy
Ofvoxtur a stungustad ( lipohypertrophy)
Autoimme-sjukdémar

4 - 19 % hypothryoidism
6 % Gluten 6pol
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Einkenni blédsykurfalls

Veaeg eda meodalmikil Sveaesin einkenni: Fra
einkenni: midtaugakerfi

Bl6dsykur <2mmaol/l

Blodsykur 2-4mmol/I e
« ROkhugsun abotavant

« Skjalfti -
| J ', « Hegdunarbreytingar
* Hjartslattur +  Pirringur
*  Sviti e » Sljéleiki/rugl
* Hungurtilfinning « Skert medvitund
* FOlvi « Medvitundarleysi

« Oroéleiki « Krampar
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Hvaod veldur bloosykurfalli?

e Har insulinskammtur

—  mistok vid instlingjof, breyting & upptoku insulins, maltid sleppt, mikil orkubrennsla
* Ung born
* GO0 blodsykurstjornun (|HbA1c)
»  Omedvitud, endurtekin blodsykurfoll
* Alcohdlneysla
« Ol
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Ef veeg eda medalmikil einkenni:

Gefa fljotvirk kolvetni:

« 3 toflur af pragusykri eda

« Hreinan avaxtasafa, ca.100 ml eda
« Hypostop gel, (1/2 ur tubu)

* meela blodsykur eftir 10 min., ef haekkandi gefa
seinvirk kolvetni s.s.banana, mjolk, braud, ost

Ef rétt f. mat borda strax, fylgja eftir

Aldrei lata barn med lagan blodsykur vera eitt,
astandio getur versnad hratt
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Viobrdgd vio krampa vegna blodsykurfalls utan
spitala

 RAO til foreldra

« Halda ro6 sinni, vinna fumlaust

« Ekki gefa ad drekka eda borda

« Setja barn i hlidarlegu

« Undirbua glucagon gjof og sprauta i vodva
e Hringjaill2

* Vera hja barni

« Ppegar barn er komid til medvitundar, gefio strax saetan
djus og sidan ao boroa
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Meoferd vid blodsykursfalli innan spitala

Lagur blodsykur (hypoglycemia) er skilgreindur sem P-glukosi <2,8
mmol/L

Ef sjuklingur er med medvitund: gefid pragusykurtoflur, 1 tafla/10kg eda
sykradan drykk 10-20ml/kg. Ef blodsykur leidréttist ekki & 10-15 min skal
ihuga IV medferd.

@ begar komid hefur verid upp edaadgengi gefid bolus af 10% glukosa
(100mg/ml), 2mi/kg IVV/10 og i kjoOlfar pess innrennsli af 10% glukosa
(100mg/ml) med 140mmoINa/L og 5-20mmol K/

Ef illa gengur ad koma upp &daadgengi skal gefa glucagon 1mg SC/IM og
mela blodsykur aftur eftir 10 minutur. Ath. po6 ad ef glycogenbirgdir eru
teemdar faest ekki virkni af glucagon
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« Gefid ef viokomandi er
med medvitund en ekki
feer um ad drekka

e Gefid i smaskOmmtum i
munn

 Glucose toflur



http://www.westonsinternet.co.uk/images/hyp424q.gif
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Glucagon

Gefid i voova i leeri eda
mjoom

Vid alvarlegu
blédsykurfalli, slaefd
medvitund eda
medvitundarleysi og /
eda krampar

Born <10 ara:0,5mg.
Born > 10 ara: 1 mg.
Virkar & nokkrum
mindtum

""““"’“"n-}.

L \‘i
9
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« Margar breytur

* Prevention
e Cure




g’;m Sykursyki hja bérnum og unglingum 40

HHHHHHHHHHHHHHHHHH
&RESEARCH CENTER OAKLAND

disappearance without a trace

removes risk of complications
 short term

* long term

small impact on lifestyle

safe
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Diabetes Research

= Prevention

= Cure - Insulin replacement

» Feedback controlled, closed — loop
= transplants
» glucose sensor controlled pumps



Phases in natural history of diabetes

Proposed nomendlature m m m

Beta—cell Beta-cell Beta-cell
autoimmunity autoimmunity autoimmunity

Phenotypic characteristics Normoglycemia Dysglycemia Dysglycemia

Presymptomatic Presymptomatic Symptomatic

Phase in natural history

100

Functional beta-cell mass (%)
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The Road to Type 1 Diabetes Prevention

Facts: Multiple B-cell AAb are diagnositc of early type 1 diabetes
Most multiple B-cell AAb cases appear before age 5
Progression rate to diabetes is 10% (older) to 15% (younger) per year

-
(=]
o
(=]

Diabetes

—
<
e
()]

2
=
@
o
Q
3
8
A
o
a2
=
3J
=

Diabetes
-free

0123 456 7 8 91011121314151617 181920
Age (years)

Age 3 to 10 years is an efficient window for
multiple AAb diagnosis and prevention.

Requirements: Cost-effective efficient diagnostic test and strategy
Staging of glycemia (normal through diabetic)
Stage-appropriate therapies for trials in 3-to 10-year-olds
Biomarkers of progression and response to therapy
Alternative therapy for failures




Screening

» Using two different screening approaches
» The first is using genetic risk assessments, and the second is
 islet autoantibody screening.

+ 3o, if we think about future directions for screening from today,
stepping forward, one approach can be

» genetic risk assessments, which will be incorporated into
universal newborn screening programs.

» asecond would be islet autoantibody testing in primary care
offices, or through home-based testing as part of preventative
care.




Genetics

Pplzmorphisms of multiple genes are reported to influence the risk of type 1A
diabetes

. .including HLA-DQalpha, HLA-DQbeta, HLA-DR reFroinsuIin, the PTPNZZ(%E e, CTLA-4,
interferon-induced helicase, IL2 receptor (CDZSf a lectin-like gene (KIAAO Srs, ERBB3e, and
undefined gene at 12q5

. 'é'he major susceptibility genes for type 1 diabetes are in the HLA region on chromosome
p

. Over 90 Bercent_ of patients with type 1 diabetes carry DR4, DQB*0302, and/or DR3,
DQB*0201 the risk for islet autoimmunity drastically |ncrease_d in DR3/4-DQ2/DQ8 siblings who
shared both HLA haplotypes identical by descent with their diabetic proband sibling

. - suglgestin that HLA genotyping at birth may identify individuals at very high risk of
g_e\{)e ?plng ypte 1 diabetes before the occurrence of clear signs of islet autoimmunity and type 1
iabetes onse

* The Iifelont%risk of type 1 diabetes is markedly increased in close relatives of a
patient with type 1 diabetes,

. approximately 6 % in offspring, 5 % in siblings, and 50 % in identical twins




Prediction -Time to progression

« Thereis a variability in progression of B cell injury causes a major therapeutic
dilemma with respect to intervention during the preclinical period. Early therapy
is likely to preserve more beta cells but may also result in some patients being
treated unnecessarily

+  Thetiter of IAA has been used to predict the time to onset of type 1 diabetes, particularly in children
younger than five years of age

In a study of 4505 healthy schoolchildren, measurement of autoantibodies (GAD, IAA, and IA2/ICA512)
prospectively identified all children who developed diabetes within eight years

« TEDDY is an international multi-center trial researching the
potential causes T1D in children

+  September 2004 - September 2025

+  Children up to 4 months of age with specified HLA HLA-DR-DQ genotypes in the general population or having a first-

degree relative affected with T1IDM are enrolled and followed longitudinally for 15 years approximately 420,000 infants
were screened to identify people at risk




PREVENTION AND REVERSAL STRATEGIES

« Several immunosuppressive and immunomodulatory agents and other
drugs have been given either alone or in combination to decrease
the immune-mediated destruction of beta cells that occurs in type
1 diabetes

« Azathioprine

« Mycophenolate mofetil
« Cyclosporine

+ Anti-CD3 antibodies

. Teplizumab A monoclonal antibody, termed hOKT3gl (Ala-
Ala) (teplizumab, is the first disease-modifying immunotherapy for
type 1 diabetes to receive regulatory approval in the United States

. Recently diagnosed type 1 diabetes



https://www.uptodate.com/contents/teplizumab-drug-information?search=prevention%20of%20type%201%20diabetes&topicRef=1811&source=see_link

FDA NEWS RELEASE

FDA Approves First Drug That Can Delay Onset of
Type 1 Diabetes

£ share | X Post | in Linkedin | % Email | & Print

@ More Press Announcements For Immediate Release: ~ November 17, 2022

Espafiol

Today, the U.S. Food and Drug Administration approved Tzield (teplizumab-mzwv)
injection to delay the onset of stage 3 type 1 diabetes in adults and pediatric patients 8
vears and older who currently have stage 2 type 1 diabetes.




PROTECT: Randomized, multicenter, 78-week, double-blind,
Phase 3, placebo-controlled study

v/ Eligible patients X Exclusion criteria °

Primary endpoint

B [ o ey tarmic lnass Q-ce_ll preservation (ghange from baseline
(8-17 yrs) S civeinfaatan in stimulated C-peptide level) at Week 78§
* <6 weeks of diagnosis » History of chronic infection

with Stage 3 T1D*
» 21 T1D-associated
autoantibodyt

Secondary endpoints
* Mean total daily insulin dose

» Peak C-peptide 20.2 * Time in rangef
pmol/mL * HbA1c
* Clinically important hypoglycemic events**
/‘ Treatments - Safety

Randomized 2:1 - teplizumab : placebo

Two 12-d e K ” Exploratory endpoint
\""[o] -gaay courses weekKs apa o o . 2 < 0
Due to COVID-19 pandemic restrictions, some patients received Clinical remission: HbA1c <6.5 /o and

their second course of study drug at ~Week 52 insulin daily dose <0.25 units/kg/d)
(teplizumab, n=16: placebo, n=12)

*Diagnosed using American Diabetes Association criteria. 'Anti-GADG5, anti-ZnT8, anti-insulin, islet cell antibody, or anti-IA-2. Study investigators mamlainedvgiycemic control by treating to recommended
target glucose levels HbA1c <7% (<53 mmol/mol). SC-peptide levels were determined from area under the concentration—time curve (AUC) during a 4-hour mixed meal tolerance test and calculated using
t;apezr.ridal rule. Glucose 70-180 mg/dL (3.9-10 mmol/L). **Blood glucose <54 mg/dL (3.0 mmol/L) and/or episodes of severe hypoglycemia requiring external assistance. HbA1c, hemoglobin A1c; T1D,
type 1 diabetes.



Background

Depending on B-cell reserve at the time of treatment, the effects of teplizumab treatment may
vary depending on stage of disease in patients with T1D'-7

In Stage 2 T1D, a single 14-day course of teplizumab delayed the median time to
progression to Stage 3 T1D by 32.5 months and improved @-cell function?’

In Stage 3 T1D, outcomes of previous studies have suggested that short courses of
teplizumab preserved B-cell function without chronic safety effects® 7

To demonstrate superiority of teplizumab over placebo in change from
Objective: | baseline in B-cell function, measured by stimulated C-peptide
responses at Week 78 in patients with newly diagnosed Stage 3 T1D

ta.fda.gov/drugsatida_docs/label2022/7611835000iblpdf.). 2. Herold KC,
56:391-400. 5. Herold KC, et al. N Engl J Med 2002,346:1692-8.6. 6.

hitps:/Aww.acces
al. Diabetologia 2013
etes.

plizumab-mzwy). 2022. (Acce:
Diabetes 2013;62:3766-74, 4. Herok
ot al. Sci Trans! Med 2021:13, T1D, type

1. Highlights of prescribing Information: TZIELD™
2019;381:60 Herold KC, el
11;378:487-97. 7. Sims EK

Sharry N, et al. Lancet 20




Primary endpoint: Preservation of B-cell function

Stimulated C-peptide Levels
C+1)) Over Time

Baseline: mean 0.54 0.53
(SD; n) (0.20; 217) | (0.17; 111)
Week 78t 0.46 0.34
mean (SD; n) (0.20; 188) | (0.21; 88)
0.13
t:;“eﬁ;?m -0.09 —021 | (0.09,0.17)
P<0.001

Least squares mean (35%

C-peptide In(AUC+1) levels

Toplizumab == Placebo <

Outcome (at Week 78) Tc(aﬁllz:rsnza)b l(’blla:gt;t; Baseline V\/‘:,_-;:k W;,::lvk

Peak C-peptide > 0.2 94.9 79.2 Teplizumab 217 191 188
pmol/mL, % (95% Cl) (89.5; 97.6) (67.7; 87.4) Rlaceboi{ 2 B

*Difforance between topiizumab and placebo, 'Missing data al Week 78 were multiply imputed using a patiern-mixture model under the missing not at random assumption, ‘Estimates and tha P value
were obtained from an ANCOVA model that Included treatment, age group at randomization, and baseline C-peptide In(AUC+1) as independent variables
ANCOVA, analysis of covariance; AUC, area under the concentration-time curve; C1, confidence interval; LSMC, least squares mean change




Insulin use

Teplizumab-treated patients used
lower insulin doses to meet
glycemic goals

Similar trends were observed in the
pre-specified per-protocol
population containing patients with
>80% treatment compliance

+Estimates aro obtained from a mixed model of repeated measures model with treatment group, visi and

Interaction ferm.

Placebo
Insulin pump users
Teplizumab

Placebo

Teplizumsb - Placebo O

1%
12%

75

23%

19%

Week Week Week Week Week
6 39 65 78
94 101 95
2 4 %

3% 7%
35%  48%

g6 group at randomization baseline values as fixed offects, and a treatment by visit




Summary

Patients treated with teplizumab had significantly greater stimulated C-peptide levels compared with
placebo at Week 78, suggesting preservation of B-cell insulin secretion

Clinically meaningful peak C-peptide levels 20.2 pmol/mL were maintained in 95% of teplizumab-
treated patients versus 79% with placebo

Teplizumab-treated patients tended to use lower insulin doses to meet glycemic goals with numerically:
» Greater glucose time in range (70 to 180 mg/dL)
« Higher frequency of predefined clinical remission

Adverse events were consistent with prior experience and occurred primarily during drug administration
and were transient and self-limited

< Two 12-day courses of teplizumab treatment in children and adolescents
Conclusion with newly diagnosed T1D preserved B-cell function and may improve clinical
parameters including clinical remission in Stage 3 T1D




Abetacept

ATG

Teplizumab

Golimumab

Verapamil
Baricitinib

Ustekinumab

Pleconaril and ribavirin

Successful disease modification trials in humans

Stage 3

Stage 3

Stage 2

Stage 3

Stage 3

Stage 3

Stage 3

Stage 3

m

Preserved c-peptide

Preserved c-peptide

Delayed progression
to Stage 3

Preserved c-peptide

Preserved c-peptide
Preserved c-peptide
Preserved C-peptide

Preserved c-peptide
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Beta-Cell Replacement (Islet
Transplantation)

*  Whole pancreas transplantation is not a viable solution; surgically, it is an aggressive
and invasive procedure associated with comorbidities — except in addition to kidney
transplant

* islet transplantation is considered a relatively safe procedure — usually via portal vein et isolated f Sindigiine
beta cells produce insulin

» Adonor pancreas contains approximately one million islets, but after purification and
culture only about half of this number is successfully isolated

* As islets are avascular when transplanted, they are susceptible to apoptosis in the
liver in the first few days after the procedure. Next, islets are exposed to oxidative @ i *
stress, inflammation, including instant blood-mediated inflammatory reaction (IBMIR) . v i
and rejection from alloimmune and autoimmune mechanism g e

Islets injected in a
percutaneous procedure
into the portal vein

CCF
02018

* leads to a less than 60% of transplanted islets successfully engrafted into the liver

» Although Islet transplantation has consistently improved over the past 20 years
However, it remains a limited and inefficient therapy for the reasons mentioned
previously

»  Additionally, currently prolonged graft survival is achieved by using continuous
immunosuppressive drugs, which when used continuously have a toxic effect.

»  Currently only offered to those with complete hypoglycemic awareness




Beta-Cell Replacement (Islet Transplantation)
- Encapsulation

Encapsulation holds the potential to shield islet or stem cells from immune attacks, using a
selectively permeable and stable membrane that allows passive diffusion of glucose, insulin,
oxygen, and other nutrient exchange, while preventing direct contact with immune cells

In this sense, two approaches in encapsulations were modelled.

macroencapsulation a large mass of islets is encapsulated, usually using hollow fibers or membranes

Larger diameter fibers limit the diffusion of nutrients which leads to cell death. Smaller diameter fibers, on the other hand, improve
nutrient diffusion but make implantation harder as the risk of potential fracture is increased

. The main disadvantages of this strategy rely on the poor oxygen diffusion through the fibers, which can compromise islet viability
Microencapsulation
involves the encapsulation of one or a small number of islets into one semipermeable microcapsule usually measuring less than 1mm

. Microencapsulation Although promising, microencapsulation viability in humans is still questionable and remains unsuccessful.




Viacyte

. ViaCyte is focused on pluripotent stem cells (PSC)

. developed advanced stem cell growth media and conditions
for expanding as well as cryopreserving undifferentiated
pluripotent stem cells

. pancreatic endoderm cells (also known as pancreatic
precursor cells; PEC-01 cells Once implanted under the skin
of a patient, PEC-01 cells, which are contained within an
implantation device, have been designed to mature into
functional beta cells

VC-01-250

Semi-Permeable
Cell Containment Barrier

/ Immune Cells Insulin
( Glucagon
\ “ Somatostatin

Oxygen

Nutrients

Glucose

Encaptrais a cell-impermeable macro
encapsulation device

Perimeter Seal

VC-01-20

Blood vessels grow along the device for
gas and nutrient exchange




Viacyte

Using gene editing on the pluripotent stem cell starting material offers the potential to
protect implanted cells from the patient’s immune system by ex vivo editing immune-

;noﬂulaltory genes in ViaCyte’s CyT49 stem cell line - the CRISPR-Cas9 gene editing
echnology

PEC-Direct

. patients with type 1 diabetes with the highest risk of life-threatening acute complications. The direct vascularization
of the implanted cells is intended to allow for robust and consistent engraftment but will necessitate the use of
immune suppression therapy

PEC-Encap

. candidate as a functional cure for type 1 diabetes This device is also designed to prevent immune cells from directly
contacting the implanted cells

PEC-QT

. ViaCyte's proprietary CyT49 pluripotent human stem cell line will be specifically engineered to avoid destruction by
the patient’s immune system, potentially eliminating the need for immunosuppressants

Jul11,2022

ViaCyte and CRISPR Therapeutics formed a partn
edited allogeneic stem cell-derived therapies

880 Programs in Type 1 Diabetes

- ViaCyte brings tools, technologies and assets with potential to accelerate development of VX-880, Vertex's fully differentiated, insulin-producing, stem cell derived islets -

PEC-Direct

@ wona et/ glucsgon

PEC-Encap

@ Betocel/insulin

PEC-QT

@ Denecell/ somstostase

Vertex to Acquire ViaCyte, With the Goal of Accelerating its Potentially Curative VX-
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157 BORN MED INSULINHADA
SYKURSYKI | DAG | MEDFERD

U.p.B 20 -25 GREINAST NY A
HVERJU ARI

87 % BARNA ERU A DALU

Nygreind born fara strax a sensor
og innan nokkurra vikna a deelu
en born 5 ara og yngri fara strax
adeelu
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LANDSPITALI v

SYKURSTJORNUN BARNA A iSLANDI HEFUR ALDREI VERID BETRI
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Sykursyki er alvarlegur olaeknandi sjukdomur

Stooug aukning vidast hvar i heiminum

Mesta aukning i tioni hja smabornum
Framfarir i taekni vekja von um baetta medferd
Rannsoknir a stofnfrumum og a inngripum i
onaemiskerfio vio greiningu eru spennandi,

en ekki komin i medferdarform




pratt fyrir verulegar framfarir i
lyfjaframleidslu og
teekjabunadi er mannaudurinn,
b. e. vel pjalfad teymi

sem starfar vel saman
mikilveegasti patturinn

i ad hjalpa sykursjukum
bornum og fjolskyldum

beirra ad na tokum a
sjukddmnum.
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Takk fyrir
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