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Pathogenesis: Gut microbiome



• Infants with high risk HLA genotypes , n=7473, were enrolled.

• USA, Finland, Germany, Sweden

• Follow up until ages 4-10

• Primary outcome = development of islet autoimmunity





Mainly in HLA 
DR3/4 children



Pathogenesis: Antibody reversal





Pathogenesis: BMI and T1D Development

1,117 Children in TrialNet Pathway to Prevention Cohort
Antibody positive relatives of T1D patients



• 1,117 Children in TrialNet Pathway to Prevention Cohort

• Antibody positive relatives of T1D patients

• ceBMI= accumulated excess BMI (≥ 85th percentile), annualized

• Higher ceBMI increased risk of T1D, adjusting for age, #of 
antibody, sex

• 1 kg/m2 increase in ceBMI 6.3% increase RR of T1D progression

• ceBMI ≥0  increase risk by 65%

• Threshold lower in those <12 years, and in female



Therapy: Hybrid Closed-Loop System







Therapy: Glucagon Nasal Powder



______   3 mg intranasal
__ __ __ 2 mg intranasal
_ _ _ _ _  intramuscular

4- <8 year old 8- <12 year old



Therapy: Fast Acting Aspart

26 weeks:Faster Aspart: Iasp: Postmeal faster aspart = 381:380:382





• Faster aspart improved 
HbA1c, non-inferior to IAsp

• Superior PPG control
• Postmeal faster aspart was 

non-inferior to IAsp



Complications: Hypoglycemia



• 37 T1D

• 2,395 Hr of ECG and CGM recordings

• 159 Hr of hypoglycemia

• 24% of nocturnal and 51% of daytime 
were symptomatic

• Nighttime duration was longer 60 vs 44 
min

• During nighttime- bradycardia was more 
common

• Daytime- more atrial ectopy

• Hypoglycemia – both day and night- was 
associated with prolonged QTc and 
abnormal T wave



Complications: Musculoskeletal

1,217 Patients in EDIC cohort at 18/19 years of follow up (of 23 years)



• Cheiroarthropathy

• Periarticular thickening of skins and limited joint movement

• Adhesive capsulitis

• Carpal tunnel syndrome

• Flexor tenosynovitis

• Positive prayer sign

• Dupuytren’s contracture



Cheiroarthropathy= found in 66%
Female, older age, longer DM duration, retinopathy and neuropathy



Complications: Glycemic Variability



•Standard deviation (SD)
•Coefficient of Variation (CV)
•MAGE
•M Value





Complications: Cardiovascular Outcomes







Complications: Mortality





Education and Self-Care: 1000 Steps



N=90
One weekend monitoring
aIMT= aortic intima media thickness



Education and Self-Care: GoCARB

• Smartphone application 
• Estimated carbohydrate content from photos of plated meals
• 1 week trial





Education and Self-Care: Mealtime Insulin 



50GM Carb
LFLP- 4g of fat; 9 gm protein
HFHP- 44 gm of fat, 36 gm protein



Education and Self-Care: Health Care Transition 





Transition preparation in those with Pediatric providers



Transition preparation in those with Adult providers




