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Type 1 Diabetes (T1D)

• Multifactorial, organ-specific, autoimmune disease

• Leads to the destruction of insulin-producing ß-cells in the pancreas, followed 
by hyperglycemia and virtually complete insulin deficiency

• Typical onset in childhood/young adulthood, but can occur at any age

• Relatively common: 1/300; ~ 15,000 new cases each year with ~1 million 
people affected in the US, but incidence varies among races and ethnic groups

• Incidence rising in many countries; non-linear rise recently reported; 
becoming more frequent in younger children
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From: Seroconversion to Multiple Islet Autoantibodies and Risk of Progression to Diabetes in Children

JAMA. 2013;309(23):2473-2479. doi:10.1001/jama.2013.6285

The numbers at risk represent the children receiving follow-up at age 0, 5, 10, 15, and 20 years.

Figure Legend:
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Kaplan-Meier plots of diabetes-free survival in 280 subjects with normal glucose tolerance at baseline 

according to tertile of baseline β-cell glucose sensitivity (log-rank χ2 = 25.5, P < 0.0001, and 13.2, P = 

0.0003, in female [A] and male [B] subjects, respectively). 

Ele Ferrannini et al. Diabetes 2010;59:679-685
©2010 by American Diabetes Association

A reduction in Beta Cell glucose sensitivity precedes 
diagnosis and predicts progression to T1D
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Undetectable C-peptide
1 year 1%
2 years 7%

C-peptide >0.2 pmol/mL
1 year 88%
2 years 66%

Proportions of patients with peak stimulated C-peptide 
>0.2 pmol/mL during the first 2 years after diagnosis

88%

66%

Diabetes 2012



Diabetologia 2014

Red line marks the level above which 
patients are eligible for clinical trials at 
onset



Diabetes 2010



Longer Duration T1D

6046
18 years old  (8 year 
duration) Caucasian 
Female  

AutoAb: IA2A+ZnT8+

C peptide: <0.05 ng/ml 
BMI: 25.2 

Histopathology : Ins+ 
islets in some lobules, 
other lobules/entire 
blocks ins-/gluc+ islets. 
Insulitis +. CD3+ or 
CD45+ used. Also 
infiltrates are mainly 
acinar/extra-acinar. Mild 
acinar atrophy and 
adipose infiltration. 

HLA: A*0201/0301 
B*1501/3901 
DRB1*0101/0401 
DQA1*0101/0301 
DQB1*0302/0501

INS

Longer Duration T1D – 8 years



Low frequency of insulitis and modest 
correlation with disease duration

(T1D nPOD donors with insulitis; n=18)

Campbell-Thompson M. et al., Diabetes, 2016



17

Frequency of insulitis, T1D duration, and age of onset 
show no significant correlation with beta cell mass

Campbell-Thompson M. et al., Diabetes, 2016



INFLAMMATION – INNATE IMMUNE RESPONSES - IMPAIRED PERIPHERAL TOLERANCE

INSULIN RESISTANCE, 
FUNCTIONAL 

IMPAIRMENT?

IMPAIRED 
CENTRAL 

TOLERANCE TO 
ISLET 

ANTIGENS

Type 1 Diabetes: a Chronic Autoimmune Disease

PERSISTENCE OF C-PEPTIDE IN SOME PATIIENTS
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Genetics

• Most (85-90%) patients lack affected family members

• Approximately 10-15% of cases have an affected relative

• Yet there is familial clustering as shown by the increased risk of 

T1D in family members

– Monozygotic Twins 30-50%, up to 70%

– Siblings ~6% (1-20%)

– Offspring of diabetic father 6-9%

– Offspring of diabetic mother 1-4%

– Parents of diabetic child 3%

– General population 0.4%

LIFETIME RISK OF T1D



Over 50 genetic regions linked to T1D

Expressed in 
ß-cells



Predisposition and Protection
From the HLA-DR and HLA-DQ Genes
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Neutral
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P e r c e n t

p<0.0001

p=0.8

High-risk DRB1*04-DQB1*0302 haplotypes are associated 
with increased risk of conversion to multiple 

autoantibodies and T1D among relatives

Pugliese and the TrialNet Study Group, unpublished



Cumulative incidence of T1D in relative with a single autoantibody 
at screening

DRB1*04-DQB1*03:02/DRB1*03:01 vs not DRB1*04/DRB1*03:01

Pugliese and the TrialNet Study Group, unpublished

P=0.0010
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28:1068-1076, 2005

DPT-1 Oral Insulin Study
Time to Diabetes - By Treatment

Subset: IAA Confirmed > 80 nU/ml
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• Authors modeled recruitment into a randomized controlled trial (RCT) for 
infants with and without a first-degree family history of T1D based on genetic 
risk testing. 

• HLA genotyping and, for the general population, genotyping at additional T1D 
risk genes, will identify children with around 10% risk of beta-cell 
autoimmunity. 

• Thus, testing of ~500,000 newborns or infants would be needed to identify 
1,160 infants for randomization.

• The proposed RCT would have 80% power to detect a 50% reduction in the 
development of multiple beta-cell autoantibodies by age 4 years.

• It is timely and feasible to establish a platform for primary prevention trials for 
type 1 diabetes in Europe.

2016





Jay S. Skyler Diabetes Care 2015;38:997-1007

Anti-CD3 Anti-CD3

Rituximab Abatacept

Recent trials show some efficacy in slowing 
decline of beta cell function after diagnosis



Kevan C. Herold et al. Diabetes 2013;62:3766-3774
©2013 by American Diabetes Association

Teplizumab (Anti-CD3 mAb) Treatment Preserves C-Peptide Responses in Patients 
With New-Onset Type 1 Diabetes in a Randomized Controlled Trial

Metabolic and Immunologic Features at Baseline Identify a Subgroup of Responders



TREATED

PLACEBO

Journal of Clinical Investigation, 2015



Targeting effector memory T cells with Alefacept in new onset T1D
Rigby et al. Lancet Endocrinology 2013 and JCI 2015



Combinatorial Therapies in T1D

Jay S. Skyler Diabetes Care 2015;38:997-1007

©2015 by American Diabetes Association



Key questions for immunotherapy in T1D

• Can short course therapies be successful?

• For how long?

• Is chronic treatment required?

• If so, wouldn’t chronic immunosuppression be 
difficult to implement (safety concerns)

• Can we promote immune regulation without 
immunosuppression?





High responsiveness of Tregs to IL-2 and its biochemical basis. 

Qizhi Tang Diabetes 2015;64:1912-1913

Gene 
activation 
>100 fold



J. Autoimmunity 2015



Low Dose IL-2

in Established Type 1 Diabetes 

Study Objectives: Conduct a clinical intervention study to assess, in 
patients with established T1D:

1. the safety of low dose IL-2

2. the effects of low dose IL-2 on stimulated insulin secretion

3. the immunological effects of low-dose IL-2

Study Design: Double-blinded, randomized, controlled, multicenter, 
2 arms, phase I/II clinical trial

A Clinical Trial



JAMA Dermatology, 2014



Della Matheson
dmatheso@med.miami.edu
Carlos Blaschke
cblaschke@med.miami.edu 

Phone:  305-243-3781        



Which website provide information about type 1 
diabetes and clinical trials?

1. Type 1 diabetes TrialNet www.diabetestrialnet.org

2. Immune Tolerance Network www.immunetolerance.org

3. JDRF www.JDRF.org

4. www.clinicaltrials.gov

5. Diabetes Research Institute www.diabetesresearch.org
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http://www.diabetesresearch.org/



The Network for Pancreatic Organ Donors with Diabetes

www.jdrfnpod.org

Mark Atkinson, PhD
University of Florida
Executive Director

Alberto Pugliese, MD
University of Miami

Executive Co-Director

• Obtain tissues from organ donors with T1D (diagnosed or sub-clinical)

• Distribute tissues to approved research projects (~140 since 2007)

• Promote tissue and data sharing, collaboration, manage project interactions

• Promote a comprehensive understanding of human T1D, identify new therapeutic targets



Identify, Refer, Recover
New Onset T1D Organ Donors

We hope those with newly diagnosed T1D never pass
away from disease complications. But if they do, every
single human pancreas recovered for research
advances science and brings us closer to a cure for type
1 diabetes.

WE NEED YOUR HELP!

Call 24/7: 866-731-6585

www.jdrfnPOD.org


