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PREDICTED TRENDS IN INCIDENCE OF TYPE 1

DIABETES IN FINNISH CHILDREN <15 YRS

INCIDENCE (per 100,000/yr)

80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 -

PREDICTED
Somet hing
OBSERVED
1950 1975 2000 2025 2050

YRS

has

t

o)

b



INSIGHT INTO ETIOIMMUNOPATHOGENESIS




GENETICS OF TYPE 1 DIABETES

A Inheritance not explained in a Mendelian fashion
A No single gene allele always associated
A No unigque DNA sequences observed
(e.g., no mutations)
A Polymorphisms in multiple genes associated
A Susceptibility therefore polygenic

A HLA (DRB1, HLA-DQB1 and HLA-DQA1) alleles
confer greatest risk (30-50%)
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GADA = glutamic acid decarboxylase autoantibodies
= insulin autoantibodies
IA-2A = autoantibodies to insulinoma associated Ag
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EVIDENCE FOR AUTOIMMUNITY

A Morphologic evidence of insulitis

A Humoral immunity

A Cell mediated immunity

A Association with other autoimmune disease
A Genetic/HLA Association

A Response to immunotherapy
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EVIDENCE FOR ENVIRONMENTAL
INFLUENCE

A Increasing incidence worldwide
A No relative in 85-90% of cases

A 1in 2-3 twins concordant

A Enormous country-country variation

A Animal studies



ES PREVENTI TRIAL - TYPE 1

ICA SCREENING FORM
This form provides important data o be used o identify persons at risk for insulin dependent diabetes mellitus (IDDM). Do
not proceed with screening if you already have IDDM. Authority to collect information on this form is contained in Title 42
of the U.S. Code, Sections 242(a) and 285(c). The primary use of this information is for research on diabetes mellitus. Your
provision of this information is voluntary. Disclosure of your social security number is voluntary and is requested to assist in
efforts to locate you in the future. Information you provide will not be disclosed in a manner that identifies you without your
consent to anyone outside of authorized users, except as permitted by the Privacy Act

SAMPLE INFORMATION: Date sample drawn: / Local lab # (if applicable)
MM DD
PERSON BEING SCREENED:
Name
Last
Address:
City: State: ZIP:
Telephone: Daytime ( Evening(__) FAX ()

Birthday: o). Sex: F=Female Race: W=White, not of Hispanic origin
MM DD YY M=Male B

A
Social Security Number: O=Asian/Pacific Islander
X=Other

Was ICA previously done? 0 Yes ONo O Don'tknow  Location tested
RELATIVES WITH INSULIN DEPENDENT DIABETES (IDDM):

MM/YY

of Relative:

LITE, AFFILIATE OR PHYSICIAN REQUESTING SCREENING:
Name: Sandra Weber MD

City:
Phone: (864)_455-7889

PEOPLE TO BE NOTIFIED OF SCREENING RESULTS:

O Perscn being screened Q) Person listed above B Person being screened PLUS person listed above
CLINICAL CENTER: A clinical center will be res
center, please check the appropriate box below. If you have no

University of Florida (Gainesville, FL) Universi Miami (Mi.
Desmond Schatz, MD/Noel Maclaren, MD :e':;frfr"nya:is. MD/;:;‘ 3'1':";,1:" M
University of South Florida (Tampa, FL) Barbara Davis Center (Deaver, CO)
John Malone, MD Peter Chase, MD/George Eisenbarth, MD
fedical Center (Los Angeles, CA) Joslin Diabetes Center/Children*
er, MD Richard Jackson, MD/Joseph wﬁ:‘?&.‘?{“&‘@"""“' M

e for study follow-up. If you iave a preference for a particular

ital/USC (Los Angeles, CA)
AD Paul Robertson, MD
d University (Palo Alto, CA) University of Washi
Wilson, MD Carla Gresabaum, ﬁ’ﬁ'ﬁ::s epﬂ::hw}?[)o
ICA Reference Laboratory Use Only
Study #: 9401
Physician [D #: Date revd:

Please allow 12-16 weeks for notification of results

preference, leave the boxes blank and a center will be assigned later.

University of Minnesota Health Ceater (Minneapolis, M)

INFORMED CONSENT FORM: S NING FOR ISLET CELL ANTIBODIES

pation in screening for volunteers in a research

BOR s your/your child's p
URPOSE individuals who are at risk of developing Type |

study. This is a nationwide study designed to ident f th S rCalar
Insulin Dependent Diabetes Mell |DDM). The initial screening involves determination of the presence o
islet cell autoantibodies (ICA) in the blood. ICA may be found in the blood of some individuals who may
develop diabetes years before they develop symptoms, although a negative ICA does not mean you
cannot de d e are primarily interested in ng all brothers, sisters, parents, and offspring
of ve IDDM, since we know that the risk of diabetes in relatives is increased This test is
mponent of our overall project which atives of individuals with IDDM. Depending on the
ts obtained on this test, youlyour child may be asked to consider participation in additional studies in
this series
PROCEDURES: This test only involves obtaining a tube of blood from youlyour chiid, and providing us with
some medical history information. If we find ICA, we would like to invite you/your child to participate in
further testing. You will be contacted and the details of the other tests will be explained t
your/your child's blood does not contain ICA, we may wish to ask to obtain another blood sample in the
future, or we would like to contact you to find out if you/your child or anyone in your family have
developed diabetes
RISKS: The risks of blood sampling by venipuncture include: commonly the occurrence of discomfort
and/or bruise at the site of puncture; occasionally, fainting; and less commonly, infection, or the formation
of a small blood clot or swelling of the vein and surrounding tissue, or bleeding at the needle puncture site
A risk of screening is potentially increased anxiety if the résult is positive.
BENEFITS: No benefit can be promised you/your child from participation in this study.
ALTERNATE TREATMENTS: The alternative to your participation in this study is your decision not to
participate. .
COMPENSATION: In the event that you/your child experience an injury due to the treatment or procedures
in this study, medical treatment will be made available through the investigators and staff. Financial
compensation for such things as lost wages, disability, or discomfort due to injury is not routinely available
CONFIDENTIALITY: The investig=tors will consider your/your child’s records confidential to the extent
permitted by law. The results of the study may be published for scientific purposes, and your signature
includes your agreement to this. Your/your child's records and results will not be identified as pertaining to
you/your child in any publication without your expressed permission.
In rare circumstances, the U.S. Department of Health & Human Services (DHHS) or the' Food and Drug
Administration (FDA) may request copies of your/your child's records. If this happens, the DHHS or FDA
request will be honored )
RIGHT TO WITHDRAW: Participation in this study is completely voluntary. You are free to withdraw your
consent and discontinue your/your child's participation in this study at any time. Your/your child’s current
or future care will not be prejudiced by withdrawal from the study, or by lack of participation.
QUESTIONS: You are encouraged to ask any and all questions which come to your mind concerning the
study. The staff of the research program will be happy to discuss any questions with you. If you wish,
taff will discuss with you the test results when available. In the event of a research related injury, yo
ntact one of the Investigators immediately (305-243-3781). If you have any questions about
your rights as a research subject, you may contact Maria Arnold at phone at 305-243-3327.

understand the above, and voluntarily give my consent.
ature of Subject Parent Signature of Witness
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RISK/TIME TO DIABETES BY ISLET ANTIBODIES
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RISK OF TYPE 1 DIABETES IN ISLET ANTIBODY +
RELATIVES ACCORDING TO FPIR
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ROLE OF INTRAUTERINE/PERINATAL
ENVIRONMENT

A Possible trigger/modulate immune response
A Viruses

In-utero: Rubella

Enterviruses

Early exposure: Mumps, Rotavirus, CMV
A Dietary practices

Decreased breastfeeding

Early introduction of cow milk/cereals

Nitrosamines

Coffee consumption



CONGENITAL RUBELLA

A 30% develop Type 1 diabetes

A Incubation period 5-20 years

A ICA, IAA in up to 80%

A High-risk HLA DR3/4

A Associated with autoimmune thyroid disease
A Molecular mimicry with 52kDa autoantigen
A Animal model i Syrian hamster

A No diabetes post MMR vaccination




TRIGR RATIONALE
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TRIGR
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A 2159 infants randomized when weaned from
exclusive breastfeeding to
A extensively hydrolyzed casein formula
Aregular intact cowbds mil k

A Monitored until February 2017 for appearance

of diabetes predictive autoantibodies and
clinical T1 diabetes

A Participants 10-14 years old at study
conclusion

JAMA 2018;319(1):3%48




TRIGR
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A Did NOT result in a reduction in the
iIncidence of Type 1 diabetes after
11.5 years of follow up

A No evidence to revise dietary
recommendations for infants at high
genetic risk for Type 1 diabetes

JAMA 2018:319(1):3%48



PREVENTION TRIALS

TRIGR

Cow Milk Avoidance PREVEFIN
Vitamin D

ENDIT (Europe)
Nicotinamide
DPT-1 (North America)
DIPP (Finland)

GENETIC INSULITIS .
PREDISPOSITION |l BETA CELL INJURY ANGUSIEUEY

Insulin
NRNPREDO
DIABETES
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TIME



PREVENTION OF DIABETES
IN NOD MICE

A More than 200 therapies !!!
A Immunosuppression

A Immunostimulation

A Diet

A Tolerance

A Hormonal manipulation
AMany ot hersééééeé. .




The A to Z’s of diabetes
prevention in NOD mice

Giutamic acid decarboxylase
-intraperitoneal, intrathymic,

intravenous, oral

Giutamic acid decarboxylase peptides

—intraperitoneal, intrathymic,

intravenous, oral

Gonadectomy

Heat shock protein 65

Heat shock protein peptide (p277)
Anti-ICAM-1

Immobilization

Anti-integrin aipha 4

Inomide

Insulin
-intraperitoneal, oral, subcutaneous, nasal
Insulin B chain/B chain amino acids 8-23
<intraperitoneal, oral, subcutaneous, nasal

Interferon-gamma

Anti-interferon-gamma
Interleukin-1

interleukin-4

Interleukin-10

Isiet cells - intrathymic

Lactate dehydogenase virus (LDH)
Lazaroid

Linomide

Ant-LFA-1

Anti-L-selectin

Lymphocyte choriomeningitis virus (LCMV)
Anti-lymphocyte serum

L8

MDL 20911

Ant-MHC class |

Anti-MHC class Il

Mixed allogeneic chimerism
Monosodium glutamate
Murine hepatilis virus (MHV)
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LESSONS LEARNED FROM NOD PREVENTION

Early prevention easy
Late intervention difficult few effective agents
Dosing Is important

Not all Interventions are safe



DEFINITIVE DETERMINATION TEDDY

TrHE = D
D Y

To identify environmental factors and gene
environment interactions causing autoimmunity and
diabetes



