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Presentation Overview 
Epidemiology of Type 1 Diabetes (T1D) 
Advances in understanding pathogenesis 
Advances in prediction 
Genetic precursors 
Autoimmune process 

 Limitations of current knowledge 
No known means of preventing T1D in those at-

risk 
Concerns about widespread dissemination 

of screening for T1D risk 



Epidemiology of TID 
 TID is different from Type 2 Diabetes 

 T1D is typically diagnosed in childhood, not associated with 
obesity 

 T2D is far more common, usually diagnosed in older adulthood, 
associated with obesity 

 T1D is a common serious disease of childhood 
 1 in 300 US children; 177,000 US children 
 Varies geographically – highest in Scandinavia, lowest in China 

 Increasing world-wide (3-5% annually) 
 Requires life-long complex treatment regimen, 

including multiple daily insulin injections for survival 



             LaPorte et al, Diabetes in America, 2nd Edition 
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Chapter 3
Prevalence and Incidence of
Insulin-Dependent Diabetes
Ronald E. LaPorte, PhD, Masato Matsushima, MD, and Yue-Fang Chang, PhD
Diabetes in America, 2nd Edition 



Diabetes in Children is Increasing Worldwide 

 
 

The DIAMOND Project Group. Diabetic Medicine 2006 



Tuomilehoto et al., Diabetologia, 1999 
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Record-high incidence of Type I (insulin-dependent) diabetes
mellitus in Finnish children
J. Tuomilehto, M. Karvonen, J. Pitk‰niemi, E. Virtala, K. Kohtam‰ki, L. Toivanen, E. Tuomilehto-Wolf and
The Finnish Childhood Type I Diabetes Registry Group
Diabetes and Genetic Epidemiology Unit, Department of Epidemiology and Health Promotion, National Public Health Institute,
Helsinki, Finland
Diabetologia (1999) 42: 655±660
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Adapted from Schatz et al, 
Horm Res 2002 
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TID is an autoimmune disease – the body destroys its own pancreatic beta cells
Beta Cells produce insulin, a hormone that converts glucose in the blood for cell use; without insulin the body literally starves despite large amount of food consumption
Genetics – HLA region of chromosome 6 controls the body’s immune response. We now understand that HLA-DR DQ genotypes play an important role in the development of T1D
Approximately 95% of children with T1D have the DR3 and/or DR4 genotype. 
A mother, father or sibling in the family with T1D increases the risk of T1D in a child. However, 90% of newly diagnosed children come from the general population, meaning they have no immediate family hx of T1D
Futher, only a small number of those individuals with the high risk genotypes go on to develop T1D (3% in the General population and 14% among first degree relatives with TID
Even among monozygotic twins, the concordance rate for T1D is less than 50%
We now believe that an environmental trigger initiates beta cell destruction in genetically at-risk children. We do not know what the trigger is – illness? Allergic response to some component of the diet? 
Once the autoimmune response is triggered, pancreatic beta cell destruction begins. We can detect this by certain antibodies that show up in the blood. However, 80% of the pancreatic beta cells must be destroyed for the child to develop diabetes. Beta cell destruction can be slow or rapid. Not everyone with islet cell antibodies will go on to develop diabetes. Those with 2 or more have a >50% chance of getting the disease within 5years.
At some point, beta cell destruction is so extensive that the individual becomes pre-diabetic, exhibiting a compromised insulin response to a glucose challenge. Fasting BG levels are 100-125 (normal is <= 99)
Frank diabetes occurs when fasting blood glucose is 126 mg/dl or above on at least two occasions. 




Current state of our knowledge 

 Screening for T1D risk is possible 
 No means of preventing the disease currently 

exists 
 NIH Diabetes Prevention Trial – 1 (DPT-1) failed: tested 

subcutaneous and oral insulin in individuals in the 
insulinitis phase (screened autoantibody positive) 

 NIH TrialNet is testing potential interventions  
http://www.diabetestrialnet.org/public.html  

 NIH TEDDY study is seeking to identify the 
environmental trigger  

   http://teddy.epi.usf.edu/TEDDY/index.htm 



Screening for TID Risk is Controversial 

 Screening targets children who are unable to 
provide informed consent 

 Positive genetic test results have poor 
predictive power and are poorly understood 

 There is no known means of preventing the 
disease in those at risk 

 Positive screening results may  
 increase psychological distress in child or parents  
 lead to behavior changes in an effort to prevent T1D 
 interfere with access to health insurance 



Predicting TID  
Screening Method Absolute Risk by Relative Status 

First Degree Relative with T1D? 
Genetic Marker Yes No 
DR 3/4 22% 7% 
DR 4/4 17% 5% 
DR 3/3 10% 2% 
Persistent Antibodies 5 Year Risk 
One 25% 
Two 45% 
Three 70% 
U.S. Comparison Sample 1-3% (T1D mom) 

3-6% (T1D sib) 
4-9% (T1D dad) 

.003% 

Schatz et al., Horm Res, 2002; Taplin et al., Autoimmunity, 2008; Diabetes in America, 
second edition) 

Presenter
Presentation Notes
In the US, 90% of all newly diagnosed children with T1D have no first degree relative with diabetes



Percent of TEDDY Parents Who Underestimate 
Their Child’s T1D Risk by Family History of T1D 

10% of T1D children 
in the United States 

90% of T1D children 
in the United States 
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These data were collected at the first TEDDY visit when the child was approximately 3 months of age, soon after the parent was informed of the child’s increased risk – both orally and writing -  and had agreed to join TEDDY. we see the differences between mothers and fathers with fathers far more likely to underestimate the child’s risk. More impressive are the large differences between parents whose child has an immediate TID family member compared to parents whose child has not T1D family member. Both mothers and fathers in families with no history of  T1D are far more likely to underestimate the child’s T1D risk even though the were asked to join the TEDDY study because of their child’s increased T1D risk. Since most children with T1D have no immediate family history with the disease (90% of cases in the US), we should expect T1D risk underestimation to be very common in those screened postive for T1D risk



TEDDY Parent State Anxiety Scores by 
Family History of T1D 
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90% of families with a T1D child have no family hx of T1D. Parents show mildly elevated anxiety when they are told of their child’s increased risk. This is pariicularly true for moms. However, anxiety is further elevated if the child has a T1D relative in the family – this is true for both moms and dads although mom continue to show the highest levels of anxiety



Percent Reporting Efforts to Prevent T1D in 
Diabetes Prevention Trial (DPT-1) and TEDDY 

Study/Respondent Percent  Reporting 
Behavior Change to 
Prevent T1DM 

DPT-1 Oral Insulin Trial 
   Parent 38 
   Participant 48 
DPT-1 Parenteral Insulin Trial 
   Parent 57 
   Participant 48 
TEDDY year 1 
   Parent (No Family Hx of T1D) 40 
   Parent (Family Hx of T1D) 51 
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Johnson et al. Diabetes care 2007 30:2193-2198
Johnson et al. Pediatric Diabetes 2009 10:177-183

There is a small but consistent literature that study participants and parents engage in behaviors – outside of the study – to try and prevent the disease. This occurs despite statements to trial participants that there are no currently available means of preventing T1DM. This occurs subsequent to screening and informing someone they or their child is at increased risk for T1D but it also occurs within trials – both those with an intervention (DPT-1) and those without an intervention (TEDDY)

We see some evidence of population differences: FDRs appear to engage in this more than general population families – we find this in TEDDY and we previously found this in our studies of the impact of screening for T1D risk that I discussed previously (Baughcum 2005; slide 16)




Despite 
Poor predictive power 
Poor understanding of genetic test 

results 
Heightened anxiety associated with 

positive results 
Reported behavior changes 

associated with positive results 
Genetic testing is being marketed to 

families 
 



Direct to Consumer (DTC) Genetic 
Testing: Multiple Concerns Raised 
 Despite multiple reports and concerns raised by 

scientists, clinical geneticists, and other experts, 
 DTC genetic testing is poorly regulated in US and Europe 

at all levels 
 Analytic validity-is the genetic variant present or 

absent? 
 Clinical validity –is a positive test result associated with 

a specific disease or condition in the patient 
(phenotype) 

 Clinical utility – does a test result provide helpful 
information 

 DTC genetic testing is expected to increase due to lack 
of regulation and commercial allure (Hogarth et al, 2008) 
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Hogarth et al. Annu Rev Genomics Hum Genet 2008 9:161-82



Recommendations 

Wide-spread dissemination of 
screening for T1D risk is premature 

 Screening for T1D risk should be 
limited to research centers where 
the psychosocial impact of 
screening can be monitored 
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