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 . . . As you know, Drug Y, a treatment for cystic 
fibrosis, is our company’s primary product. . . . 

I’d like your team to spend some time identifying 
possible new directions we could go in developing new 
drugs for the treatment of this disease. Much has been 
learned about cystic fibrosis in the last few years. 
Does any of this new information suggest some different 
approaches we could take to treating the disease? 
Ideally, we could develop one or two new drugs that 
would supplement, or even one day replace, Drug Y as 
our company’s major product.

Saving Firm B, Role: 
Team Coordinator

You are an experienced executive for Firm B, a U.S.-based company that develops, tests, manufactures, 
and distributes pharmaceuticals worldwide. Although you worked in a research lab years ago, your 
assignments have changed across the years. Now, you head up a small team of scientists that provides 
expert advice to the much larger teams that actually design, develop, and test new drugs. 

You receive an e-mail from Firm B’s vice president for research with a new assignment for your team. 
Although one of the company’s major products is still doing very well in the marketplace, the vice 
president wants to be sure that the company keeps its competitive edge in this area. Because of the 
importance of this product to the company’s well-being, you decide to call a team meeting for the next 
day. To prepare for the meeting, you study the relevant section of the e-mail closely. 
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Cystic Fibrosis

Cystic fibrosis (CF) is a genetic disease that 
affects approximately 30,000 children and 
young adults in the United States. CF affects 
tissues that produce mucus secretions, such as 
the airway, the gastrointestinal tract, and the 
ducts of the pancreas. CF causes the body to 
produce abnormally thick, sticky mucus that 
clogs these passages. The most characteristic 
symptom of CF is the excessive production 
of mucus in the airways and lungs. This 
mucus provides an ideal breeding ground for 
many microorganisms, and CF patients have 
frequent airway infections that can require 
hospitalization and even cause death. Thick 
mucus also clogs the pancreatic ducts and 
prevents enzymes from the pancreas from 
reaching the intestines to help digest food. 

People with CF have many symptoms. The 
most common are very salty sweat; frequent 
coughing, wheezing, and pneumonia; and an 
excessive appetite, but poor weight gain and 
slowed growth and development. 

Saving Firm B, Role: 
Physiologist

You are an experienced physiologist* for Firm B, a U.S.-based company that develops, tests, manufactures, 
and distributes pharmaceuticals worldwide. You are part of a small team of scientists that provides expert 
advice to the much larger teams that actually design, develop, and test new drugs. 

You have been reading a research report in your office. Now, your assistant calls to say that the leader 
of your team has called a special team meeting to do some brainstorming about new approaches the 
company could take in developing drugs for the treatment of cystic fibrosis. You know that Drug Y, your 
company’s major product, is widely used as a treatment for this disease. Still, a lot has been learned about 
cystic fibrosis in the last few years. If the company is to maintain its competitive edge, it needs to keep 
looking for new, more effective treatments. You don’t know much about cystic fibrosis, so you pull out a 
medical textbook to learn more about it.

* A physiologist studies the basic processes of life, such as respiration, digestion, circulation, or cellular metabolism. 
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As you read, you develop a flow chart of the biological effects of the most common CF mutation: 

1. A person inherits two mutated genes for the CFTR protein.

2. These mutations result in one missing amino acid in the CFTR protein that his or her cells make.

3. The absence of this amino acid means that the CFTR protein in his or her cells does not fold 
into its proper shape.

4. Most of this improperly folded CFTR protein is destroyed before it can be inserted into 
the cell membrane.

5. The absence of properly functioning CFTR protein in the cell membrane leads to 
abnormal movement of chloride ions and water in and out of the cell.

6. The result of this abnormal movement of chloride ions and water is the 
production of thick, sticky mucus.

* A molecular biologist studies the structure and processes of life at the molecular level. Molecular biologists are interested in 
such things as the structure and function of proteins and DNA and the molecular mechanisms that regulate activities inside 
the cell. 

. . . In 1989, researchers at the 
University of Michigan and at 
the Hospital for Sick Children 
in Toronto, Canada, identified 
the genetic defect responsible 
for CF. Mutations in one 
gene, called the cystic fibrosis 
transmembrane conductance 
regulator (CFTR), cause the 
body to make nonfunctional 
CFTR protein. The normal 
CFTR protein is embedded in 

the cell membranes of several 
types of cells in the body, where 
it acts as a “channel” that opens 
and closes and controls the 
movement of chloride ions out 
of the cells. Depending on the 
specific type of CF mutation a 
patient has, the CTFR protein 
may be reduced in quantity or 
missing, or it may be present 
but not work properly . . .

Saving Firm B, Role: 
Molecular Biologist

You are an experienced molecular biologist* for Firm B, a U.S.-based company that develops, tests, 
manufactures, and distributes pharmaceuticals worldwide. You are part of a small team of scientists that 
provides expert advice to the much larger teams that actually design, develop, and test new drugs. 

Your assistant has left you a note. It says that the leader of your team has called a special team meeting 
to do some brainstorming about new approaches the company could take in developing drugs for the 
treatment of cystic fibrosis. You know that Drug Y, your company’s major product, is widely used as 
a treatment for this disease. Still, if the company is to maintain its competitive edge, it needs to keep 
looking for new, more effective treatments. You decide to find out what the latest research says about CF, 
and you pick up a recent article. 
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Saving Firm B, Role: 
Physician

You are an experienced physician for Firm B, a U.S.-based company that develops, tests, manufactures, 
and distributes pharmaceuticals worldwide. You are part of a small team of scientists that provides expert 
advice to the much larger teams that actually design, develop, and test new drugs. 

You have been analyzing a new set of test results that one of those larger teams just sent you. Now, your 
assistant comes into your office to say that the leader of your team has called a special team meeting 
to do some brainstorming about new approaches the company could take in developing drugs for the 
treatment of cystic fibrosis (CF). You know that Drug Y, your company’s major product, is widely used as 
a treatment for this disease. Still, a lot has been learned about CF in the last few years. If the company is 
to maintain its competitive edge, it needs to keep looking for new, more effective treatments. You decide 
that you will prepare for the meeting by learning more about Drug Y and also by learning about other 
companies’ products to treat CF. You pull out some reference material and learn that improvements in 
treatment across the past few years have increased the average survival time of patients with CF from 
under 5 years to approximately 30 years. You create a table to help you organize what you learn about 
these treatments, but leave the last column blank in order to discuss it with your teammates. 

Summary of Existing Treatment Approaches for Cystic Fibrosis 

Major Type Description Primary Benefit 
Treatment Addresses 
Symptoms or Cause? 

chest physical therapy vigorous tapping on 
the back and chest with 
cupped hands 

dislodges mucus from 
lungs, allowing better 
breathing and reducing 
the risk of infection 

antibiotics antibiotics administered 
intravenously, through 
pills, or, in the case of 
Drug Y, as a medicated 
vapor that is inhaled 

treats lung infections 
that can damage the 
lungs and even cause 
death 

enzyme supplements supplements of 
pancreatic enzymes 

improves digestion 

diet enriched diet and 
supplements of vitamins 
and other nutrients 

reduces malnutrition 
and improves growth 
and development 
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Report Form for Firm B

Use this form to organize your discussion about Drug Y and report your team’s results. You and your 
teammates will have 30 minutes to complete this form. Be prepared to explain your analysis and 
proposed solution to the rest of the class.

1. What is the problem facing Firm B with respect to Drug Y (refer to the Team Coordinator handout, 
Master 3.8)?

2. Describe cystic fibrosis (CF) in your own words (refer to the Physiologist handout, Master 3.9).

3. What have we learned in the past few years about the cause of CF (refer to the Molecular Biologist 
handout, Master 3.10)?

4. What is Drug Y (and most other current treatments) designed to do for CF patients (refer to the 
Physician handout, Master 3.11, and discuss what goes in the last column of the table provided)?

5. Firm B’s vice president for research (your teacher) will provide you with some new information. What 
clue does this new information provide about how Firm B might approach developing new treatments 
for CF?

6. What new approaches do you recommend Firm B consider as it attempts to design and develop one or 
more new treatments for CF? 

7. Has your team solved the problem facing the company with respect to Drug Y? What new problems 
has it raised?
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INTEROFFICE MEMO
TO: Team Investigating New Treatment Approaches for Cystic Fibrosis 

FROM: Vice President for Research, Firm B 

CONFIDENTIAL
Do not discuss or circulate
this memo outside Firm B.

I just heard from a colleague that another research team (not associated with our company) 
will apply soon for a patent on a new method for treating cystic fibrosis. These researchers have 
spent years studying exactly what goes wrong in CF cells. The new method they will propose 
involves using small fragments of a protein normally found in brain cells to create working 
chloride channels in CF cells that lack such channels. Does this offer us any clues about how 
we might change our treatment approach to CF? Are there any other places in the flow chart of 
biological effects of CF where we could intervene to correct the problems in CF cells? 

Some New Information about Firm B
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Rolling the Dice

Imagine that you are going to live your entire life—your teen years, your adult years, and your senior-
citizen years—in the next 10 minutes and that your choices in life are going to be made by a roll of the 
dice. Begin with your teen years and roll one die to discover your behavioral choices in each category 
for each life stage. Use the information provided to determine how many points you receive for each 
behavior. Record the result in the blanks provided. 

By the way, the object of this game is to stay alive to a ripe old age. You do this by keeping your “heart 
points” below the threshold level of 85. Once you exceed 85 points at any life stage, you’re out (you’ve had 
a fatal heart attack). 

Life Stage 1: Choices as a Teenager  Heart Points 

1. Diet. Roll one die. If you rolled: 

 1 or 2 You eat a well-balanced, low-fat diet (subtract 10 points).  ________

 3 or 4 You eat some high-fat fast food and junk food (add 5 points).  ________

 5 or 6 You eat a lot of high-fat fast food and junk food (add 10 points).   ________

2. Exercise. Roll the die again. If you rolled: 

 1 or 2  You’re a couch potato! You get little or no exercise beyond walking from 
  the TV to the refrigerator (add 15 points).  ________  

 3 or 4  You get a moderate amount of exercise (subtract 5 points).  ________

 5 or 6  You exercise regularly (subtract 15 points).  ________  

3. School/Job/Relationships. Roll the die again. If you rolled: 

 1  You feel that your life is pretty stress-free (subtract 10 points).  ________

 6  You are under a great deal of stress at home, at school, and at work 
  (add 10 points).  ________

 For any other rolls, add no points.  ________  

4. Smoking. Roll the die again. If you rolled: 

 1 or 2  You don’t smoke and are rarely exposed to those who do (subtract 20 points).

 3 or 4  You don’t smoke, but you are around many people who smoke (add 10 points).

 5 or 6  You smoke one or more packs of cigarettes a day (add 20 points). 

Total risk points from choices made as a teenager: _________ 

If the total is more than 85, you’ve had a fatal heart attack. 
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Life Stage 2: Choices as an Adult (Ages 20–50 years)
(Start from zero points.)

1. Diet. Roll one die. If you rolled: 

 1 or 2 You eat a well-balanced, low-fat diet (subtract 10 points).  ________

 3 or 4 You eat some high-fat fast food and junk food (add 5 points).  ________

 5 or 6 You eat a lot of high-fat fast food and junk food (add 10 points).  ________

2. Exercise. Roll the die again. If you rolled: 

 1 or 2 You’re a couch potato! You get little or no exercise beyond walking from the 
  TV to the refrigerator (add 20 points).  ________  

 3 or 4 You get a moderate amount of exercise (subtract 5 points).  ________

 5 or 6 You exercise regularly (subtract 15 points).  ________

3. Job/Relationships. Roll the die again. If you rolled: 

 1  You feel that your life is pretty stress-free (subtract 10 points).  ________

 6  You are under a great deal of stress at home and at work (add 10 points).  ________

 For any other rolls, add no points.

4. Smoking. Roll the die again. If you rolled: 

 1 or 2 You started smoking during your teen years* (add 20 points).
  You did not start smoking during your teen years (add no points).  ________

 3 or 4 You smoked during your teen years, but you have stopped smoking* 
  (subtract 20 points).  ________
  You did not smoke during your teen years (subtract 5 points).  ________

 5 or 6 You smoke one or more packs of cigarettes a day (add 20 points).  ________

Total risk points from choices made as an adult: _________ 
Total risk points from choices made as a teenager: _________ 
Total points: _________ 

If the total is more than 85, you’ve had a fatal heart attack. 

* Be sure to check your record on Master 4.1a.
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Life Stage 3: Choices as a Senior Citizen (Over Age 50 years) 
(Start from zero points.) 

1. Diet. Roll one die. If you rolled: 

 1 or 2  You eat a well-balanced, low-fat diet (subtract 10 points).   ________

 3 or 4  You eat some high-fat fast food and junk food (add 5 points).  ________

 5 or 6  You eat a lot of high-fat fast food and junk food (add 10 points).  ________

2. Exercise. Roll the die again. If you rolled: 

 1 or 2  You’re a couch potato! You get little or no exercise beyond walking
  from the TV to the refrigerator (add 20 points).  ________

 3 or 4  You get a moderate amount of exercise (subtract 5 points).  ________

 5 or 6  You exercise regularly (subtract 15 points).  ________

3. Retirement/Relationships. Roll the die again. If you rolled: 

 1  You feel that your life is pretty stress-free (subtract 10 points).  ________

 5 or 6  You are under a great deal of stress (add 10 points).  ________

 For any other rolls, add no points.

4. Smoking. Roll the die again. If you rolled: 

 1 or 2  You smoked before, but you stopped smoking* (subtract 20 points).
  You did not smoke before (subtract no points).  ________

 3, 4, 5, or 6 You started smoking as a teenager or an adult* (add 20 points).  ________
  You did not start smoking as a teenager or an adult or you stopped 
  smoking as an adult* (add no points).  ________

Total risk points from choices made as a senior citizen:  ________

Total risk points from choices made as an adult:  ________

Total risk points from choices made as a teenager:  ________  

Total points:  ________

If the total is more than 85, you’ve had a fatal heart attack.

* Be sure to check your record on Masters 4.1a and 4.1b.
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Thinking about the Game

Name(s) ______________________________________________________________  Date ______________

Complete the following steps to compare the results of the game with and without considering 
genetic factors. 

1. Transfer your heart points from Rolling the Dice into the left-hand column below. 

2. Your relevant genes envelope contained heart points related to your genetic risk. Enter that number in 
the right-hand column below and recalculate your total points for each life stage. 

Results of the Game with or without Genetic Factors

Review—Risk from Behavioral Choices Only Recalculate—Risk from Genes and Choices 

Life Stage 1: Teen years   _______

Life Stage 2: Adult years +  _______  

 Subtotal   _______

Life Stage 3: Senior-citizen years +  _______  

Total    _______

Relevant genes   _______

Life Stage 1: Teen years +  _______  

 Subtotal   _______

Life Stage 2: Adult years +  _______  

 Subtotal   _______

Life Stage 3: Senior-citizen years +  _______

Total    _______

3. Remember, if you exceeded 85 points in any life stage, you have had a fatal heart attack. What effect 
did including your points for genetic risk have on your outcome?

4. Think about the behavioral choices you made in each life stage. 

a. Did everyone make the same choices? 

b. Were all of the choices equally risky? 

c. Were the risk factors associated with the choices reversible? 

d. Were the choices under personal control? 
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5. Now, think about the effects of the genetic risk factors in each life stage. 

a. Does everyone have the same genes?

b. Did all of the genetic factors have the same effect?

c. Were the genetic factors reversible or under personal control?

6. Assume that genetic testing showed that you were at increased risk for a fatal heart attack 20 years 
from now. Would you want to know? Why or why not? Would that information cause you to change 
your behavior? If not, what kind of information or event would cause you to change your behavior? 

7. We know about only a few genes that affect the likelihood of a heart attack, and we have the ability to 
test for even fewer of them. In the future, we certainly will learn about more of these genes. How will 
an increased knowledge of the genetic factors associated with heart disease have a positive impact on 
individuals and society? How will it have a negative impact?

8. Our ability to detect genetic variations that are related to common diseases likely will improve. How 
might that ability shift some of the responsibility for health care from physicians to individuals? 
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High Genetic Risk

High Genetic Risk 

You have a parent or sibling who had a fatal heart attack. 

ADD 40 HEART POINTS. 

High Genetic Risk 

You have a parent or sibling who had a fatal heart attack. 

ADD 40 HEART POINTS. 

High Genetic Risk 

You have a parent or sibling who had a fatal heart attack. 

ADD 40 HEART POINTS. 

High Genetic Risk 

You have a parent or sibling who had a fatal heart attack. 

ADD 40 HEART POINTS. 
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Moderate Genetic Risk

Moderate Genetic Risk 

You have an aunt or uncle who had a fatal heart attack.

ADD 10 HEART POINTS. 

Moderate Genetic Risk 

You have an aunt or uncle who had a fatal heart attack.

ADD 10 HEART POINTS. 

Moderate Genetic Risk 

You have an aunt or uncle who had a fatal heart attack.

ADD 10 HEART POINTS. 

Moderate Genetic Risk 

You have an aunt or uncle who had a fatal heart attack.

ADD 10 HEART POINTS. 
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Low Genetic Risk

Low Genetic Risk 

There is no history of fatal heart attacks among your close relatives. 

ADD NO HEART POINTS.

Low Genetic Risk 

There is no history of fatal heart attacks among your close relatives. 

ADD NO HEART POINTS.

Low Genetic Risk 

There is no history of fatal heart attacks among your close relatives. 

ADD NO HEART POINTS.

Low Genetic Risk 

There is no history of fatal heart attacks among your close relatives. 

ADD NO HEART POINTS.
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Genetic Protection

Genetic Protection 

You have high HDL-cholesterol levels.

SUBTRACT 10 HEART POINTS.

BUT IF YOU SMOKE, SUBTRACT NO POINTS.

Genetic Protection 

You have high HDL-cholesterol levels.

SUBTRACT 10 HEART POINTS.

BUT IF YOU SMOKE, SUBTRACT NO POINTS.

Genetic Protection 

You have high HDL-cholesterol levels.

SUBTRACT 10 HEART POINTS.

BUT IF YOU SMOKE, SUBTRACT NO POINTS.

Genetic Protection 

You have high HDL-cholesterol levels.

SUBTRACT 10 HEART POINTS.

BUT IF YOU SMOKE, SUBTRACT NO POINTS.
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Making Decisions in the Face of Uncertainty 

Characters  Beth
 Charlie, Beth’s husband
 Genetic Counselor (GC)
 Mother, Beth’s mother
 Jennifer, Beth’s daughter

Segment 1: Considering the Test 
Beth and Charlie at home 

Charlie: Something is bothering you, Beth. What is it? 

Beth: I just read a newspaper article about a test for a breast cancer gene. I guess with Mom’s 
diagnosis, I’m worrying about it. 

Charlie: But she’s a lot older than you. 

Beth: When mom was first diagnosed with cancer when she was my age. I remember it, I was 
13 years old. It wasn’t easy. And I never told you my grandmother died from ovarian cancer. 

Charlie: So what did the article say? 

Beth: Apparently there is a special kind of cancer that runs in families. If you have a certain 
form of this gene, you’re at a high risk of getting breast cancer. Now they have a test for 
it. 

Charlie: What do they mean . . . high risk? 

Beth: I don’t know. At least you know that you’re more susceptible. Or you find out that 
you’re safe. 

Charlie: (Kindly) So go get the test if it’ll put your mind at ease. 

Beth: But that’s just it. I don’t know if it would make me feel safer. What if I find out that I do 
have it? I’ll feel doomed. 

Charlie: I think we should find out. As soon as possible. You’ve got a cloud hanging over you as 
it is. 

Beth: A cloud! Do you know how worried I’ve been all these years? That’s why I was so 
confused about taking birth control pills. At first, they thought it would increase the 
risk of getting breast cancer, so I didn’t take them. Now, I read that it can actually lower 
the risk of ovarian cancer. 

Charlie: Wouldn’t you feel better if you knew for sure about that gene? 

Beth: I just don’t know. 
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Segment 2: A Family Question 
Beth’s mother, Beth and a genetic counselor at the genetic counselor’s office 

GC: I’d like to make sure we all understand what we are here to discuss. 

Mother: It’s because of me, isn’t it? 

GC: Beth is interested in having the BRCA1 and 2 genetic tests. These tests help us identify 
women who have a genetic predisposition toward breast cancer and we find that we 
can get more information to help us understand Beth’s situation if we first test family 
members who already have cancer.

Mother: I’ve already been through the ringer with this disease. What possible good is this test 
going to do for me? 

Beth: This test is for me mother. I have a right to know . . . And for the sake of my family. 

Mother: I’m already the family outcast, the one with this condition, who has passed it on to all 
of you. 

Beth: No one is blaming you mother. This is just something our family has to deal with. 

GC: Let’s not get ahead of ourselves. The first step is to understand what such a test can tell 
you and then decide if this is information that you want to know. 

Mother: What if the family doesn’t want to deal with it. Your sisters, aunts and cousins might 
not want to know all this stuff. It’ll be one more thing to have a big family ruckus over. 

GC: You will decide who you want to tell. Now we will encourage you to tell your relatives 
because the information can be useful to them regardless of the result. I can help you 
think about how to tell them if you decide you want to. 

Mother: And if I take the test and it turns out that my cancer was related to one of these 
mutations, what will you do? 

Beth: Well, I’d continue to watch carefully for any signs of cancer, and I’d get Jennifer tested. 
She’s my teenage daughter. 

GC: I can understand your concern about your daughter. But there are several reasons why 
we do not offer testing to children under 18 years of age. The foremost being, that the 
test results won’t change the care we give Jennifer. 

Mother: The world has gotten so complicated. I don’t know that more information is better. But 
you are right, I should get tested so that you can have a better idea of what to do. My 
sister has been wondering if she’s at risk as well. After everything I’ve been through, I’ll 
be able to handle this information. 

Beth: I really appreciate this mom. I want to know. I’ll either be relieved, or I’ll have 
something real to worry about. 
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Segment 3: The Test Results 
Beth and the genetic counselor in the genetic counselor’s office 

GC: Beth, the tests show that you and your mother have the BRCA1 mutation. 

Beth: Hmm. I had a feeling about this after my mother’s test was positive. So what does this 
mean for my family and me? 

GC: Two things. For your family, it means that you could pass this mutation to your children. 
For your own health, it means you have an increased risk of developing breast and ovarian 
cancer and possibly at a younger age. 

Beth: Is there anything I can do about it, to improve my odds? 

GC: You can continue to watch yourself closely and get regular checkups. We might want you 
to start having mammograms earlier than you normally would. If you do develop cancer, 
early detection greatly improves your chances that the treatment will be effective. In 
addition, some people consider preventive surgery, but that is a tougher decision to make. 

Beth: I see. I know my sister is going to want to get tested. If her results are negative does that 
mean she is safe? 

GC: If she doesn’t have the mutation then she probably has about the same risk of developing 
breast cancer as other women without the mutation. 

Beth: What about my children? 

GC: Your son and daughter each have a 50 percent chance of having the mutation we see 
in your family. You probably will want to think about whether you want to share this 
information with them. Nothing at this time indicates that we would change their medical 
care in any way. 

Beth: You’re right. I need to think about all of this for a while. Jennifer would probably want to 
know. But my son is only 12. It might cause him to worry rather than help him. 

GC: Take your time adjusting to this news. We can meet again to discuss how you’re doing and 
what you want to tell your children. Do you have any concerns? 

Beth: It’s just that now I feel so different from other people. 

GC: Everyone is different. Just as people vary in their physical appearance, they also vary 
in their susceptibility to disease. What you are feeling is perfectly normal. It may take 
a while for you to accept it. Give yourself some time. Talking with some of your family 
members, even your mother, may help. 

Beth: At least now I know some of the cards I’ve been dealt. 
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Segment 4: A Diagnosis of Breast Cancer 
Beth and Charlie three years later, in the living room 

Charlie: I felt the oncologist was encouraging. It’s really good that we caught it early. 

Beth: Ever since Mom got her results, I knew I was going to have the mutation too. I knew 
this was going to happen. 

Charlie: Well, it’s just the roll of the dice. 

Beth: Yeah, just chance . . . It was a relief that Aunt Susan tested negative for both genes. 
At least my cousins don’t have to worry. And now that I know that I have cancer, I’m 
actually a little relieved. 

Charlie: Relieved? 

Beth: Now I can focus on something specific. You know, I’d been thinking about having both 
my breasts removed, even before the cancer. Now I have a real reason to do it. 

Charlie: Beth, you’ve got to stay positive. Medicine is getting better. They have a whole treatment 
plan worked out for you. They said there wasn’t any trace of cancer in your other breast. 

Beth: But the risk is high. 

Charlie: Well, we have time to decide about that. 

Beth: I know Jennifer is going to take this hard. 

Charlie: She’s a strong girl. 

Beth: You know, we probably should tell her about my positive gene test too. I know we felt 
that she was too young when I got tested, but maybe now maybe she really should get 
the test. 

Charlie: She’s barely 19, she’s doing so well in college. This is going to be a lot for her to handle 
all at once. 

Beth: But I wanted to know everything I could. 

Charlie: She’s still young. We’ve got some breathing room. Let’s just take things one step at a 
time. 
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Segment 5: Five Years Later 
Beth and Jennifer in the kitchen 

Jennifer: You seem to be back to your old self. 

Beth: Yeah, I feel good. I didn’t know it would take so long for my energy to come back. 

Jennifer: You look great too. 

Beth: Thanks. It’s been a year since the lumpectomy and so far it looks like I’ve been cured. 
How about you? Have you given any more thought to the test? 

Jennifer: Sure, I think about it. I’m young and I live my life like I’m at a high risk anyway. 

Beth: You’ve been doing the self-checks? 

Jennifer: Of course, once a month. And I go to the doctor twice a year. The nurses even know the 
name of my cat. 

Beth: We were so worried about how you’d handle all this information. 

Jennifer: Well, now I’m more worried about what other people know about me. 

Beth: Other people like whom? 

Jennifer: You know I’ve started interviewing for jobs. 

Beth: They can’t ask you about personal stuff, can they? 

Jennifer: Maybe not, but after I’m hired I want to make sure that I get my health insurance. I 
don’t want to go in with this test on my record. 

Beth: That sounds like discrimination. 

Jennifer: For the insurance companies, it’s just business. Anyway, I just don’t need to know about 
this gene, at least not now. 

Beth: It’s up to you, but I can’t help still being your mother.
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Analyzing the Issues

Name(s) ______________________________________________________________  Date ______________

Use this worksheet to take notes while you either watch the video Making Decisions in the Face of 
Uncertainty a second time or reread the dialogue on Master 5.1, segment by segment. List any questions 
that occur to you. Be prepared to discuss these questions at the time your teacher indicates. 

Segment 1: Considering the Test 

1. What decision does Beth have to make? 

2. Who might be affected by Beth’s decision? 

3. What arguments support having the test? 

4. What arguments support not having the test? 

5. What factors do you think Beth and Charlie should consider in making their decisions? 

Segment 2: A Family Question 

1. What new facts have you learned about breast cancer? 

2. What are some of the family issues that arise in this counseling session? 

3. What reasons does the genetic counselor give for not testing Jennifer? Do you agree that children under 
18 should not be tested?
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4. Beth’s mother says, “I’m not sure more information is better.” Do you agree with her? 
Explain your answer. 

Segment 3: The Test Results 

1. Beth and her mother have had the genetic test. What new information have we learned? 

Segment 4: A Diagnosis of Breast Cancer 

1. What new information have we learned about Beth? 

2. What major decisions do Beth and her husband discuss in this segment? 

3. What do you think Beth and Charlie should do? Why? 

Segment 5: Jennifer’s Decision 

1. What new information emerges in this segment? 

2. What is Jennifer’s primary concern about the test? 

3. Do you think employers or insurers should be able to deny employment or insurance to a person who 
has a genetic predisposition to a disease such as cancer? Explain your position.
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Reference Database

Breast Cancer—Causes 

A person’s cells contain a variety of genes that normally work together to control cell division so that 
more cells are produced only when the body needs them. The transformation of a cell from normal 
to cancerous requires that the cell experience several separate changes (mutations) in the genes that 
control division. When such changes occur in breast or other tissue, cells keep dividing even when 
new cells are not needed, and a tumor may form. 

Breast Cancer—Definition 

Cancer is a group of more than 100 diseases that occur when cells become abnormal and divide 
without control or order. This abnormal division may produce a tumor that can be benign (not 
cancerous) or malignant (cancerous). Malignant tumors can invade, damage, and destroy nearby 
tissues and spread to other parts of the body. 

There are several types of breast cancer. The most common begins in the lining of the milk ducts of 
the breast. Another type begins in the lobules where milk is produced. If a malignant tumor invades 
nearby tissues (for example, lymph nodes in the area), it is known as invasive cancer. 

Breast Cancer—Detection 

The earliest sign of breast cancer is usually an abnormality that shows up on a mammogram (a 
special X-ray of the breast) before it can be felt by the woman or a healthcare provider. When breast 
cancer has developed to the point where physical signs and symptoms exist, these symptoms may 
include a lump, thickening, swelling, distortion, or tenderness in the breast, or skin irritation or 
dimpling. 

The value of mammography is that it can help healthcare workers identify breast abnormalities that 
may be cancer at an early stage before physical symptoms develop. Many studies have shown that 
early detection increases survival and expands treatment options. 

Most breast lumps are not cancerous, but only a physician can determine this. When a woman has a 
suspicious lump, or when a suspicious area is detected on a mammogram, further tests are typically 
done to make a definite diagnosis. 

Breast Cancer—Incidence 

Breast cancer is the most frequently diagnosed nonskin cancer and the second most common cause 
of death for American women. Approximately 178,000 new cases of invasive breast cancer were 
expected to be diagnosed in the United States in 1998. This number translates to an incidence rate of 
about 110 cases per 100,000 women. About 1,600 new cases of invasive breast cancer were expected 
to be diagnosed in men. 

Breast Cancer—Managing Risk 

What are the options available to a person who is found to have a mutation in a BRCA1 or BRCA2 
gene? The National Cancer Institute (NCI) lists the following options: 
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Surveillance. If cancer develops, it is important to detect it as soon as possible. Surveillance 
methods for breast cancer may include mammography and a clinical breast examination. Some 
health professionals recommend self-examination, but this should not be used to replace clinical 
exams. Surveillance for ovarian cancer includes pelvic ultrasound, certain blood tests, and clinical 
examination. Surveillance can sometimes help detect cancer at an early stage, but it does not 
guarantee a cure if cancer is found. 

Prophylactic surgery. This type of surgery involves the removal of as much of the at-risk tissue as 
possible in order to reduce the chances of developing cancer. Preventive mastectomy (removal of 
healthy breasts) and oophorectomy (removal of healthy ovaries) are not, however, a guarantee against 
developing cancer. 

Risk avoidance. Particular behaviors that are believed to decrease cancer risk include limiting alcohol 
consumption and increasing regular exercise. Research results on the benefits of these behaviors 
are based on studies in the general population; the effects of these actions on people with BRCA1 or 
BRCA2 mutations are unknown. 

Chemoprevention. This approach uses medication (such as tamoxifen) and micronutrients (such as 
dietary retinoids, vitamin E, and selenium) to reduce the risk of developing cancer. Tamoxifen is a 
drug used to prevent a recurrence of cancer in women who already have been diagnosed with cancer. 
In these women, tamoxifen has also been shown to reduce the risk of new cancers from developing 
in the other breast. Studies are currently underway to determine whether high-risk women in the 
general population can benefit from taking tamoxifen as a prevention for breast cancer. 

Gene therapy. At present, mutated genes cannot be repaired. Some day, however, it may be possible 
to fix or manipulate the genes or sets of genes that cause or increase one’s risk of cancer and other 
diseases. 

Breast Cancer—Related Genes 

Approximately 5 to 10 percent of women with breast cancer have a hereditary form of the disease. 
These women have inherited an altered form of one of the several genes involved in the control of cell 
division. For example, scientists believe that inherited mutations in the BRCA1 and BRCA2 genes are 
involved in 30 to 70 percent of all inherited cases of breast cancer. Although inheriting one of these 
mutated genes does not guarantee that a woman will develop breast cancer, it does increase her risk. 

Scientists now have tests that can detect mutated BRCA1 and BRCA2 genes with 90 to 95 percent 
accuracy. Current technology has limited sensitivity and will miss some mutations. However, when 
someone with a cancer diagnosis and a family history of the disease has been tested and found to 
have a mutated BRCA1 or BRCA2 gene, the family is said to have a “known mutation.” Others in the 
family can now be tested to see if they have that mutation. Once a mutation is identified within a 
family, the testing of relatives at risk is close to 100 percent accurate. 

A positive test indicates that a person has inherited a known BRCA1 or BRCA2 mutation and has an 
increased risk of developing breast and ovarian cancer. In addition, evidence from several studies has 
shown that a man with a mutated BRCA1 or BRCA2 has a small increased risk of developing prostate 
cancer. However, a positive result only provides risk information and does not indicate whether or 
when cancer might develop. A positive result also does not provide any information about how a 
woman will respond to medical treatment should cancer be diagnosed. It is important to note that 
many, but not all, women who inherit a mutated BRCA1 or BRCA2 gene will develop breast or 
ovarian cancer.
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Both men and women who inherit a mutated gene, whether or not they develop cancer themselves, 
can pass the mutation on to their sons and daughters. 

A negative BRCA1 or BRCA2 test will be interpreted differently, depending on whether a family 
mutation is known. If a known mutation is not found in certain family members, those individuals 
do not have an increased risk for breast cancer based on family history and cannot pass the family 
risk on to their children. 

However, in cases where no BRCA1 or BRCA2 mutation has previously been identified in a family, 
a negative test is not very informative. It is not possible to tell whether the person actually has a 
mutation but the test missed it (false negative) or whether the result is a true negative. Furthermore, 
a woman may have a mutation in a gene other than BRCA1 or BRCA2 that increases her cancer risk, 
but is not detectable by this test. 

Breast Cancer—Risk Factors 

Overall, American women have a 1 in 8 chance of developing breast cancer sometime in their 
lifetimes. 

No one knows why some women develop breast cancer and others do not. Over the years, however, 
researchers have identified certain characteristics, called risk factors, that influence a woman’s 
chance of developing the disease. For example, the risk of developing breast cancer increases with 
age. The risk also is higher in women who have a personal history of breast cancer or a family history 
of breast cancer. Other factors that can increase a woman’s risk of developing breast cancer include 
early onset of menstruation, late menopause, recent use of oral contraceptives, and never having 
children or having the first live birth at a late age. 

Most women will have one or more risk factors for breast cancer. However, many women who 
develop breast cancer have no known risk factors other than growing older, and many women with 
known risk factors do not get breast cancer. 

Breast Cancer—Survival 

The five-year survival rate for localized breast cancer (cancer that has not spread) has increased from 
72 percent in the late 1940s to more than 95 percent today. 

If the cancer has spread regionally, however, the five-year survival rate is 76 percent. If it has spread 
to distant sites, the rate is 21 percent. 

Breast Cancer—Treatment 

Depending on the medical situation and the patient’s preference, treatment may involve lumpectomy 
(removal of the tumor) and removal of the lymph nodes under the arm; mastectomy (removal of the 
breast) and removal of the lymph nodes under the arm; radiation therapy; chemotherapy; or hormone 
therapy. Sometimes two or more treatment approaches are used in combination.






