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· Introduction – 2 minutes

NAME
My name is Jenny Johnson and I am the Health Program Specialist for the Chronic Disease Genomics Program.  The Chronic Disease Genomics Program is a new program at the Utah Department of Health and was funded in July 2003 by the CDC.

MISSION
Our program focuses on integrating genomics into public health.  Specifically how can genomic information benefit our public health interventions, activities, and services?  How do we translate genetic research into practice?  And what does genomics mean for society?

PURPOSE
My purpose today is to introduce you to genomics.  And to help you begin to see how genomics can apply to asthma management and the Utah Asthma Taskforce.

· Genetics vs. Genomics – 5 minutes
So just what does genomics mean?  And how is genomics different than genetics?
To help us figure out what these terms mean, we’re going to put together a puzzle.

· Genomics Puzzle Activity – one group has all center “genetics” pieces while the rest of the groups are missing this piece
Hmmm, what’s wrong with your puzzles?  There’s a piece missing!  Some of those missing pieces are small and some are big.  Let’s see if we can’t get these puzzle pieces (center “genetics” pieces) to fit.  

So what causes disease?  There are lots of environmental factors that can cause disease such as infections, smoking, poverty, lack of physical activity, diet, pollutants in the air, safety, and immunizations just to name a few.  We place a great deal of energy on changing environments, whether that be getting rid of pollutants in the air or ridding our homes of dust and pet dander to avoid triggering diseases like asthma.  But we often forget that there is a genetic component to disease too.  And sometimes we don’t utilize this knowledge in interventions, including asthma management. 

Genetics is just one piece of the puzzle!  Genomics though is the entire puzzle, everything that causes disease.  Sometimes disease is caused solely by genetics but more often it is caused by an interaction between your genes and your environment.  This concept of gene-environment interaction is especially critical to understand in asthma management.

Still confused?  Think of genomics like a math problem …

GENOMICS = GENES + ENVIRONMENT (+ GENES)

Let’s review…

GENETICS
Genetics is defined as the study of single genes and their effects.  For example Huntington’s disease would be considered “genetics” because a single gene causes the disease, despite lifestyle or environmental modifications that are made (at least at the current time). 

GENOMICS
Genomics on the other hand is defined as the study of all the genes in the genome, including their interactions with environmental factors.  For example heart disease, asthma, diabetes, and cancer would all be considered under this more complex model of health, genomics.  These diseases are caused by an array of factors both genetic and environmental.  

Genomics can encompass not only gene-environment interactions but gene-gene interactions as well.  Often disease is caused by environmental factors triggering a gene or even another gene triggering a gene to cause disease.  Such is the case with asthma.  There are many genes interacting with each other to potentially cause asthma but they also need an environmental factor to trigger an attack.  

Sound complicated?  Well it is!  Genomics will help us better understand the gene-environment and gene-gene interactions that work together to cause or prevent asthma.  This knowledge is critical in identifying those at highest risk for asthma and to identify those who will respond most effectively to early interventions and drug therapy treatments.

· Family History

One genomic tool that everyone has tried or is at least familiar with is family history.  Family history is especially applicable in asthma management because research has shown since the early 1920’s that asthma tends to run in families.  Why might a family history help us in asthma management?  What does family history help us identify?  This knowledge can help us identify high risk populations because family history accounts for both genetic and environmental factors that can cause disease.  These environmental factors include cultural, behavioral, and social interactions among family members that interacting with genetic predispositions can cause asthma.  Think of your patients or students with asthma.  Do they have other family members with asthma in their families?  Could their siblings or parents also be at a higher risk for asthma either because of a genetic predisposition or because of a trigger in the home?  Do any of their family members also suffer allergic reactions to pet dander, pollen and other allergies that may help explain the disease?  The answer of course varies as much as asthma does.  But using family history information can help us target our interventions and management strategies to those at greatest risk.  Sometimes knowing one’s family history provides that extra motivation for patients to quit smoking or to have the pet stay outdoors because they or their children are at risk for asthma.  

FHRP
In Utah over 10,496 individuals were identified as high risk for asthma from 1995-1999.  This was done with the help of a family history program called the Family High Risk Program run by the Utah Department of Health, local school districts and health departments, and the University of Utah.  Family history information was collected from 10th grade students throughout the state.  Families identified as “high risk” were offered follow up interventions and education from public health nurses.  Think of how valuable this information would be for schools implementing the “Tools for Schools” program or for doctors trying to help families understand how important it is to have an asthma management plan and to rid triggers in their homes.

Let’s explore this issue one step further …

· Pharmacogenomics
If we can use family history to identify those at highest risk, perhaps in the future we can provide asthma sufferers with medications designed especially for them.  Well the future is coming and fast!  The field of pharmacogenomics promises to revolutionize medicine by tailoring medications and treatment strategies for each patient based on their individual genetic profile.  Pharmacogenomics could have a profound impact on asthma management because physicians could use a patient’s genetic profile to determine who will benefit most from a certain medication or which patients will suffer adverse side effects to those same medications.  Pharmacogemonics may also help us classify the types of asthma better, explain the genetic and environmental factors for asthma, maximize benefits of medicines, improve the accuracy of drug trials and drug safety, help discover new cost-effective drug therapies, and determine the most effective dosage of medications for each patient.  Of course there are also ethical issues with using genetic profiling to predict asthma and to predict patients’ responses to medications.  And the success of pharmacogenomics will depend on cost-effectiveness and the medical community’s willingness to embrace this new field.

· Ethical, legal, and social issues – 10 minutes

Read the occupational asthma case scenario to the Taskforce.  Discuss the questions at the end of the scenario.

What laws are currently in place to protect us from genetic discrimination?
UTAH – In 2002, the Utah Genetic Testing Privacy Act was passed.  This law “prohibits employers from using private genetic information for hiring and promotion purposes.”  The law also “places restrictions on health insurers’ use of genetic information with limited exceptions.”  Private genetic information in this law refers to any information about an individual that has been derived from an inherited gene(s) or from specific DNA markers, and which has been obtained from a genetic test or analysis of the individual’s DNA.

FEDERAL – No federal legislation has been passed to protect against genetic discrimination.  However, the Genetic Information Nondiscrimination Act of 2003 has been introduced numerous times to the Senate and House of Representatives.  On October 14, 2003 the act was unanimously passed by the Senate 95-0 but has yet to be voted into law by the House.  The Genetic Information Nondiscrimination Act would protect individuals from discrimination in employment and health insurance coverage based on genetic information.

Both the Utah Genetic Testing Privacy Act and the proposed Genetic Information Nondiscrimination Act of 2003 DO NOT protect against discrimination based on information obtained through a family medical history.  

· Evaluation forms – 3 minutes

Please remember to complete the evaluation form before leaving!  Thank you!
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The “Medical Supplies R Us” company has lost thousands of dollars in productivity over the last five years because employees are filing health insurance claims for asthma related illnesses.  The company is looking for ways to reduce costs and has recently learned of a new genetic test to predict if someone will develop asthma.  The test is cheap, fast, and relatively accurate.  This test may have the potential to reduce costs dramatically by “weeding out” those employees with a genetic susceptibility to asthma.

You have worked for “Medical Supplies R Us” for 7 years as an inspector.  This is your dream job and you plan on staying with the company until you retire.  As part of your job duties, you are required to inflate latex gloves coated with cornstarch.  For the past six months you have experienced periodic cough, shortness of breath, chest tightness, and occasional wheezing.  Your symptoms begin within 10 minutes of starting work and worsen throughout the day.  However you recently took a two-week vacation and experienced no symptoms until returning back to work.  During these asthma-like episodes you often leave work to go to the doctor’s office for treatment.   

Your doctor believes you may have developed occupational asthma from contact with latex gloves and encourages you to take a new genetic test to determine your “asthma genetic profile” or your risk of developing asthma.  This test will help your doctor figure out which asthma medications will be the most effective for you based on your genetic makeup.  You comply and eagerly await the results so you can begin taking personalized asthma medication.  You receive the results and begin treatments.  After only a few weeks of taking your personalized medication, you discover your health insurance has been cancelled.

Questions

1. What are the relevant facts in this scenario?

2. What are some ethical questions raised in this scenario?

3. Who are the stakeholders in this scenario?  

4. How is each stakeholder affected by the information presented in this scenario?

5. What are some of the possible consequences of this scenario?
