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Diabetes 1921

How Many Studies?
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Disclaimer/Disclosure

+ I do not have any personal financial
relationships with ANY of the companies or
products presented today

« I do not have any family member’s with financial
relationships with the companies or products
presented today

» CHOC Children’s Hospital receives funding from
the NIH for work on TrialNet

Overview

+ Type 1 Diabetes Research
= Natural History
s Genetic and Environmental Determinants
e The Problem of Autoimmunity
= Transplants
+ Type 2 Novel Therapeutics
= Insalin advances
s Non — insulin medications

+ Apps
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BETA CELL MASS

Natural History of Type 1 Diabetes
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Typel

TrialNet is 2 network of 18 Clinical Centers and 150
affiliates in the United States, Canada, Finland,
United Kingdom, Italy, Germany, Australia, and New
Zealand.
TrialNet is dedicated to the study, prevention, and early
treatment of type 1 diabetes,

Digbe_tes
TrialNe

Seroconversion to Multiple Islet Autoantibodies and Risk
of Progression to Dlabetes in Children

s+ Progression to type 1 diabetes at 10-year follow-
up after islet autoantibody seroconversion in 585
children with multiple islet autoantibodies was

69.7%

+ in 474 children with a single islet autoantibody

was 14.5%

+ Risk of diabetes in children who had no islet
autoantibodies was 0.4%
« JAMA. 2013;300(23):2473-2479

Oral Insulin in TrialNet

+ Relatives of patients with type 1 Diabetes are
screened for presence of antibodies,

« If + micronized Insulin Autoantibody (mIAA),
and one other antibody, then randomized to
receive oral insulin or placebo.

+ Endpoint is development of diabetes

+ Started 2007 — Still ongoing!!!
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Effectiveness of orly Intensive Therspy on [-Cell Preservationin Type s
Diabeles
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Genetics and Environmental

Determinants
» The first questions I am ALWAYS asked after
giving the news to a family is:

» WHY DID THIS HAPPEN? WHAT CAUSES
DIABETES?
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+ “Thelong-term goal of the TEDDY study is the identification of
infections agents, distary factors, or other environmental agents,
including psychosoeial factors, which trigger type 1 diabetes in

enetically susceptible individuals or whicn protect against the
t5ease

« Data Collection Complete in 2025111

Trial to Reduce IEDM in the Genetically at Risk

Results Expected 2017

pe 1 diabetes is T cell mediated

sInfilfraling CD4+, CDB+ T cells
+Anti-T cell therapies are effective
«Istet cell autoantibodies = disease
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Immune Targeted Therapies

+ Teplizumab — Anti CD3 Ab
= Daily Infusions for 14 days.
= “At Risk” vs Recent Onset vs Post recent Onset
+ Secukinamab Anti ILt7
» Cangkinumab Anti IL1 Beta
« Monthly Subeutaneous Injections
+ Imatinib — GLEEVEC ???
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« At Risk — Currently Recruiting

Islet Transplants

1893: Minkowski transplants fragments of a sheep's pancreasinto a
diabetic 15-year-old hoy, Theboy dies three days after the operation,
1924;: Pybustries to iransplant human cadaveric pancreas tissueinan
atternpt to cure diabetes, prafts rejected due to lack of
immunosuppression,

1664: The imnunosuppressant Azathioprine is discovered, starting
an organ transplant revolution.

1966: The first whole pancreas transplant is performed.

1974: Researchers begin the fizst clinical trial of islet iransplantation,
using steroids and azathioprine as immunosuppressants. None of
these patients achieve insulin independernce.

1990: A few islet transplant recipients achieve prolonged and
consistent insulinindependence using steroid-iree, tacrolimus based
immunosuppression, i

1999; The Edmonton group uses a new procedure to achieve an
initial 100% success rate by using tacrolimus and sirglimus rather
than cyclosporine and steroids,
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» One Solution:
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ViaCyte
Ceass Sectlon of Encapira® Drug Delivery System
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Technology

+ Pumps

+ Sensors

+ Sensor Augmented Pumps
» Threshhold Suspend Pump
+ Hybrid Closed Loop Pumps
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« Star 3 trial
» 196 patients analyzed
+ After multivariate analysis
= Improving Breakfast Perfod Glucose CGM had the
largest effect on improving A1C
= Other periods did NOT seem to affect A1C
= Lending new credence to “Breakfast is the...”

But Is Someone Trying To
“Close the Loop?” circa 2011
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Getting Closer to Real World!
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And Now for Something
Different

Effects of MatroTopiln In Type 1 Ciabales Mallitus
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« Leplin — Hormone Seereted from the Fat Cell
= Blorks Lipogenesis (fat breakdown} and excess glucagon
secretion
= Thus, can help smooth sut the variability/hyperglycemia seenin
insulin treaied patients

MannKind And Afrezza

“Delivery Systems -

BIOLOGICAL SOLUTIONS
And NOVEL INSULIN DELIVERY

. Figure 2 PK/PD profile of inhaled TI versusa
AFREZZA or Technosphere Insulin (TI) Rapid Actiné Angk,g (RAA)

Figaire 1 Technosphere inhalation insulin device.
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Results for Change in A1c level with
Technosphere Insulin (TI) vs. Aspart
with Glargine.
+ The initial A1C was between >7.0% and s11.0%
+ The change in A1C was
o ~0,11% for TI and

s -0.36% for Aspart, making TI non-inferior to
Aspart.

J Diabelea Sl Teehol Vo 6, Listie 4, July 2012

Results for Hypoglycemia in
Technosphere Insulin (TI) vs. Aspart
with Glargine in Type 1 diabetes.

» TE group showed reduced incidence of
mild/moderate hypoglycemia,
s [odds ratio (OR}), 0.474; 95% CI, 0.0271 tc 0.831;
p=.0091]
+ TI group showed less overall hypoglycemia
s {OR, 0.488; 95% CI, 0.278 t0 0.856; p = .0124)
compared with the Aspart group,.

J Diabetes Sl Fechol Vol 6, Tssne 4, July 2012
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Degludec

+ Insulin Degludec (Danne et. al,)
o Ultra Long Lasting Insulin
= Maximal concentration by 10-11 hours
o Lagts upto 72 hours in children
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Incretins

» GLP-1 Agonisis
« DPP-4 Inhibitors

+ Recent safety concerns for pancreatitis
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GLP-1 Agonists

+ Exenatide
+ Liraglutide

» Albiglutide — Once Weekly!!!

DPP-4
« Dipeptidyl Peptidase 4 Inhibitors

= sitagliptin (Januvia), saxagliptin (Onglyza}
alogliptin (Nesina), linagliptin (Tradjenta)

= Prevents breakdown of endogenous GLP1

Saxagliptin vs. Placebo

+ Scirica et al NEJM 2013. A randomized placebo
control study of 16,492 patients showed that
although the A1C was significantly improved in
those using Saxagliptin (7.5% vs 7.8% at 2
years), there was NG improvement in tofal
cardiovascular events (M, Stroke,
Cardiovascular death, etc)

Sefifca B ¢t al Savaghiptin and cardiovasoular oulcomas I patients with typa 2 diabeles melitue
- Mow Engl J Med 2013 Cul3: 869 (1415_6: 131725,
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SGLTZ inhibitars

+ Canagliflozin —
Invokana

» Dapagliflozin — Farxiga
« Initial study showed
increased occurrence
of bladder cancer

A Big “APP”etite for Diabetes

T

AT

N




