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Dear Reader,
Welcome to the third issue of Genetic Counseling: Undergrad Edition! Members of the Genetic
Counseling Club at the University of Pittsburgh established this newsletter firstly as a resource
for students who are interested in genetic counseling but are unable to attend meetings. However, we hope it will also serve as a guide to genetic counseling for everyone, even those with just
a passing interest in the field. We hope to advise, inspire and, most of all, educate.
As part of our dive into the major genetic counseling specialties, this issue will give readers an
in-depth look at the world of cancer genetics, while providing even more tips for those aiming
for a career in genetic counseling. If you enjoyed reading or have thoughts on what we should
explore in our next issue, please reach out to us at pittgeneticcounselingclub@gmail.com. Otherwise, look for our next publication near the end of the spring 2020 semester, or check out our
website to find out what our members did with their summers!
Bailey Sasseville, Editor-in-Chief

Produced by: Bailey Sasseville (Editor-in-Chief, Vice President), Carolyn Maxwell (President),
Gretchen Murphy-Zug (Business Manager), Gopika Rajanikanth (Communications Member)
and Grace Ferrell (Communications Member).
Find us online!
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By Carolyn Maxwell

Overview of Cancer
Genetic Counseling

Cancer is the second leading cause of death in the United States, with just under 600,000 people dying of cancer in 2017
alone. With the detrimental effect of cancer, it is no surprise that
there has been extensive research into causes and cures. There
have been many advances in the treatment of cancer including
chemotherapy, immunotherapy and targeted therapy. Beyond
looking for treatments, the early detection of cancer is vital in
increasing the success of treatment. Early detection is largely
dependent on education and the promotion of screening and
detecting warning signs.
A cancer genetic counselor’s primary role is to help to
identify the familial risk of cancer. The most common reasons for
patients being referred to genetic counseling are a current
or previous cancer diagnosis
or a family history of cancer.
For patients with cancer, a
genetic counselor’s role is to
help the patient understand
genetic risk, its implications
on their treatment and their
family’s associated risk. As
for patients with a family
history of cancer, a genetic
counselor’s main role is
identifying the potential for
genetic risk and the implications on prevention measures.
For both types of
patients, cancer genetic counselors, either before or during
the appointment, review the
medical records and familial
history with patients to create
a pedigree. Taking a family history includes knowing family
members who had cancer, what was the type of cancer, what was
the age of diagnosis and did have cancer multiple times. Strong
indicators of a potential genetic factor include many family members with related and rare cancers or tumors, and family members
being diagnosed with cancer at a younger age. The pedigree
created helps to inform the likelihood of a genetic predisposition
to cancer and what genetic panel would be most informative of
the patient’s risk.
The most common cancers seen by genetic counselors
are breast/ovarian and colorectal cancers due to the most gene
mutations being known for these. Mutations are known for other
cancers such as endocrine, genitourinary, skin, brain/ nervous
system, sarcoma and hematologic, but overall there are only 84
genes that can be tested by Invitae’s Multi-Cancer Panel. This
is very few compared to the 175 genes which can be tested in

Counsyl’s recessive carrier screening. This just shows how much
research is still occurring and how much the field has room to
grow.
When a positive result comes back for a patient it is fairly common for cancer genetic counselors to see other members of
that patient’s family who are also concerned about their risk. This
familial component is a major reason why patients receive cancer
genetic testing — they are worried about family members such
as siblings and children. With positive genetic testing results, patients are recommended to start preventative care earlier in hopes
of detecting and treating cancers at an earlier stage. Preventative care includes screening tests, vaccines and making healthy
choices. Some screening tests include mammograms, Pap smears
and colonoscopies. The human papillomavirus (HPV) vaccine
protects against HPV strains
which are associated with
cancers. Healthy choices
patients can make include
not using tobacco, limiting sun exposure, limiting
alcohol consumption and
maintaining a healthy weight
and lifestyle. These healthy
life choices as a preventative measure are a reminder
that many factors contribute to cancer development,
and though patients with a
positive genetic testing result
have a higher risk of developing cancer in their lifetime,
it is not a definite this will
occur. Additionally, for those
who do not wish to receive
genetic testing if there is a
family history of cancer, the
same early preventative care
measures are recommended. Patients may not desire genetic testing for a variety of reasons including that genetic testing may not
be covered by health insurance or the patient is not ready to know
this result for family planning or personal reasons.
For patients who have a cancer diagnosis and are receiving genetic counseling, there are targeted treatments that have
been developed for certain mutations. These targeted treatments
are drugs and antibodies which are more effective in treating
cancers with specific gene changes, or understanding which
treatments are not effective for certain mutations. In treating r
colorectal cancer, cetuximab and panitumumab are less effective
for tumors with specific mutations in the RAS gene. These advancements in treatment using genetics display the booming need
and importance of genetic counselors in the oncology field.

Graduate School Spotlight:
University of Texas Genetic
Counseling Program at
Houston
By Carolyn Maxwell

Total cost for two-year program
In-state
$10,070
Out-of-state
$30,000
Class size: 8-10 students
The University of Texas Genetic Counseling Program (UTGCP) is overseen by the University of Texas MD
Anderson Cancer Center UTHealth Graduate School of
Biomedical Sciences and the Division of Medical Genetics
in the Department of Pediatrics. Located in Houston, UTGCP
is surrounded by Texas Medical Center, which is the largest
medical center in the United States and is in the most diverse
city in the United States. The unique opportunities at UTGCP have been shaped by their more than 130 alumni and
extensive list of clinical supervisors.
The curriculum at UTGCP creates a balance between
the medical, research, ethical and psychosocial components
of genetic counseling. At UTGCP clinical rotations begin
in January of the first year and students rotate sites every
six weeks, through the disciplines of prenatal, cancer and
medical genetics. Being in a large medical center, students
are typically able to see over 150 cases by the end of their
time at UTGCP. Students also have a full-time five-week
rotation, anywhere there are genetic counselors, in the summer between their first and second year. This is a time for
unique experiences and exploration into the genetic counseling field. During the summer, students have the option
of a Spanish genetic counseling immersion program. This
distinctive experience broadens students’ clinical capabilities
and is particularly helpful in a city as diverse as Houston.
Within their clinical rotations at UTGCP students
have diverse experiences with 85 certified genetic counselors and nationally ranked hospitals in the area. Most notably
University of Texas MD Anderson Cancer Center is ranked
number one for adult cancer hospitals. Students also work
with the Texas TIPS teratogen call center, allowing students
to see the many ways genetic counselors can function.
Students at UTGCP also take advantage of many
social and food opportunities while living in Houston, and

with over 20% of the population between the ages of 20-34
there is plenty to do. Houston, though known for Tex Mex
and barbeque, has a variety of highly acclaimed ethnic cuisine. This booming city has been developing fast, and public
transportation has not been able to keep up with this growth
so the majority of people use cars to get around the city. It
should be noted though that individual neighborhoods are
easy to walk around, it is just more difficult to get between
them. Overall, UTGCP is an affordable program in a large
medical center with nationally ranked hospitals. Besides all
the clinical and learning opportunities available, Houston is
also a vibrant and fun place to live in during graduate school.
Learn more about the University of Texas Genetic
Counseling Program here.

Graduate Student Spotlight:
Daisy Ritenour
By Gopika Rajanikanth

Daisy Ritenour is a first-year genetic counseling
student at Baylor College of Medicine in Houston, Texas.
She is also a Pitt alum and was president of Pitt’s Genetic
Counseling Club from 2017-2019. Ritenour knew she wanted
to be a genetic counselor since her junior year of high school
because she found doing pedigrees and Punnett squares in
her science classes really interesting. When she got to undergrad, her psychology courses helped her seriously consider
what a career as a counselor would be like. She thought that
a career as a genetic counselor would allow her to pursue her
interests in both genetics and psychology, as well as allow
her to work with patients.
At Pitt, Ritenour double majored
in biological sciences
and psychology and
minored in chemistry.
In addition to being a
member of the Genetic
Counseling Club, she
was also a member of
Lambda Sigma Honor
Society and Pitt Project
Potter. Ritenour also
was a helpline volunteer for Pittsburgh
Action Against Rape.
Edits have been made
for clarity and length
Q: What was your favorite part of being a member of the
Genetic Counseling Club while you were at Pitt?
My favorite part was the supportive atmosphere. It can be
really daunting to be applying to schools on your own, so
it was really helpful to have other people in the club who
were going through the same thing. And probably my other
favorite part was all the connections I was able to make. Just

now in grad school, I was emailing one of the guest speakers
we had come in to speak because I needed some help on a
potential thesis idea.

is the fourth largest city in the U.S., so it is massive. And it
is also the most diverse city in the U.S., so there’s so much
culture here. And it’s also hot, so we don’t get snow.

Q: How did being a part of the Genetic Counseling Club
at Pitt help with your application and with your transition into grad school?
It definitely helped me with the application season having
people that were able to hold me accountable in the sense
that I had, one of the other girls in the club last year, we had
deadlines for each other to get our applications in, and it was
really helpful to have someone to do interview prep with.
And one of the other girls from the club last year, Josie, she
got into the Ohio State program, and we still call each other
once a month to catch up on how grad school is going and
it’s been great to have someone who’s understanding of what
you’re going through, so you don’t have to re-explain everything about genetic counseling. And it’s been great to have
such a supportive group.

Q: How was the transition from the undergraduate
coursework at Pitt to your graduate coursework?
I didn’t think the transition was very difficult. It’s not an
insane amount of coursework, going from undergrad to graduate school. It’s more of, you have farther out deadlines, so
you have to hold yourself accountable for getting things done
in a timely manner. But I don’t feel like the transition was
insanely difficult, but I do know that, I think that the Pitt bio
department is very rigorous, in their coursework.

Q: What was the most difficult part of the application
process for you?
I think the most difficult part of the application process was
time management. Being a double major at Pitt, I never
got a semester where I could only take 12 credits. I always
had 16- or 17-credit semesters. So it was really difficult for
me to work out a way to manage not only my classes and
homework that accompanied those as well as setting aside
enough time to focus on my application. So my biggest tip in
that regard would be to start early and stay organized. And
sometimes it is helpful to give yourself deadlines and hold
yourself to them.
Q: What attracted you to Baylor’s program?
Baylor is a part of the Texas Medical Center, which is actually the largest medical center [in the United States], so that
alone is such a unique feature, because it’s just huge and
you can see such a variety of patients here. But then Baylor
itself is the number one most funded genetics department in
the U.S., so if you wanted to go into any kind of research,
you would have funds for it, which is really awesome. And
then I also liked that they were a newer program, because
I’m really passionate about genetic counseling education and
your voice in a new program is really impactful and they
really take student experiences and apply them to the future
generations of students that they’ll have.

Q: Was it difficult to move to a completely different place
for grad school? How does the environment differ from
Pittsburgh?
It was difficult to move to a new place because I grew up
near Pittsburgh, Pennsylvania, so I had never left home in
a sense before. So it was definitely a difficult transition
from being around so much family to not having any family around, but with that said the program itself had a lot of
things set up in place to help with that transition. So I had
a second year mentor, but I also had a faculty mentor. My
faculty mentor was also from Pennsylvania, so she helped
me a lot with the move and what not. But the environment is
definitely different from Pittsburgh in the fact that Houston

Q: What is your favorite thing about your program? Favorite class you’ve taken so far?
I think my favorite thing about my program is how early we
start clinic rotations. I started rotation the second week of
class. It’s observation for the first semester, but I feel like
I’ve already gotten to see so many interesting patients and
I’ve gotten to observe so many unique psychosocial dynamics, so it’s very helpful for me to learn about something in
a classroom setting and see it applied in a patient setting.
And my favorite class is Preparing for Genetic Counseling in Practice. It’s kind of a “fill in the holes” class so we
have prenatal counselors come in and you learn how to look
through a prenatal chart and the differences in the different
types of testing offered. And it’s very hands-on. You do a
different hands-on genetic counseling activity every week.
And I think it’s been a very cool way to learn about genetic
counseling.
Q: What is the most surprising or difficult thing about
grad school?
I think the most difficult thing about grad school is being
away from home, for me personally. And then maybe the
most surprising thing is how supportive the program is. They
tell you in your interviews that you’re going to be so supported, but they truly are there for you every step of the way.
And you have monthly meetings with your faculty here, and
there’s never been a day here where I wondered where the
support was.
Q: What advice do you have for current undergraduates
who are considering genetic counseling as a career?
My advice would be to reach out to other genetic counselors
in the field and start to make connections early, because I
think talking to genetic counselors and getting their perspectives is the best way to determine if this is the career for you.
The Genetic Counseling Club Communication Committee
wants to thank Daisy Ritenour for graciously allowing us to
interview her. If you have questions or would like to know
more, please email her at ritenour@bcm.edu.

Extracurricular
Prerequisities: Exposure to
Genetic Counseling
By Bailey Sasseville

One of the most important parts in preparing for a
career in genetic counseling is exposure to the field. While
it’s highly valued on graduate applications, it’s also essential to make sure you understand what exactly being a
genetic counselor entails before you decide it’s what you
want to do. Fortunately, there are lots of ways to get this
experience!

While these are the best ways to get exposure to genetic counseling, there are many more options out there for
you to take advantage of. The National Society of Genetic
Counselors has recorded three simulated genetic counseling
sessions. These use actors instead of real patients, but will
give you a detailed look at what counseling sessions are
like. Also on that website is a search tool to find genetic
counselors in your area who are open to student contact
— you can use this to find counselors to shadow or interview — as well as many other resources for prospective
students. “DNA Today” is a podcast hosted by a genetic
counseling student discussing current issues in genetics and
public health, as well as issues such as applying to graduate
schools and the Match Program. Many more books, journal
articles and websites are also out there for you to find, and
most colleges have supplementary lectures you can attend.
The options are endless!
The most important thing for any exposure experience you get is to remember it — take notes on what you
learned, when you learned it and how you learned it (but
don’t take notes while a patient is in the room). Write down
the name and contact information of any genetic counselors
you talked to, so you can list them on your resume, send
follow-up questions and, always, send a thank you email!
Don’t worry about how many hours you have of these experiences. Instead, just try to make the most of your time and
learn as much as you can!

Genetic Counselor Spotlight:
Shenin Dettwyler, MS, LCGC
By Bailey Sasseville
Shadowing practicing genetic counselors is obviously the best way to understand the field, as you get to see
firsthand how they interact with patients. Usually, they will
also take time between appointments to explain how they
prepared for each case. Genetic counselors are always eager
to help prospective students, so come with questions! Unfortunately, shadowing can be difficult to set up — certain
hospitals may not allow students to shadow due to privacy concerns, or there may not be many (or any) genetic
counselors in your area. And in areas with a high number of
counselors, you may have to compete with graduate students doing their clinical rotations.
If you aren’t able to set up shadowing, or want to
start with something a little less intense, interviewing a genetic counselor is another option. You can do this in person
— ask to buy them a coffee or meet them at their office —
or by phone or email. This is a great way to find out more
in-depth information about the career. Make sure you have
a list of questions you want to ask, and don’t seek answers
that are readily available online. Looking up the genetic
counselor beforehand and asking about specific parts of
their career, such as where they trained or what research
they’re working on, will help you break the ice and learn
some unique aspects of genetic counseling.

Shenin Dettwyler is a genetic counselor at UPMC
Magee-Womens Hospital in the Cancer Genetics program.
After graduating from the genetic counseling program at the
University of Michigan, she stayed to work for the university
for a year before relocating to Pittsburgh.
Dettwyler first became interested in genetics in high
school, where she was given an assignment to look up a genetic condition and give a presentation on it. Though she only
needed to look up one, PKU, she was so fascinated that she
researched all of them. After working in biochemistry labs in
college, Dettwyler realized it wasn’t right for her. “That was
not the environment that I wanted to end up in,” she said. “I
really got a lot more enjoyment and fulfilment out of working with people.” She entered the University of Michigan
after two rounds of application. While she initially wanted
to specialize in prenatal genetic counseling, Dettwyler fell in
love with cancer genetics during her rotation experience. “It’s
only about 10% of the time on average we find mutations,”
she said. “Even when I do have to tell people they have
mutations, a lot of the time we can say, ‘We found this, now
we can understand what’s going on in your family, we can
prevent things in the future.’” In all specialties, she believes
there are ways to give good news and hope to patients.
Dettwyler’s day-to-day workflow is similar to that
of other genetic counselors — several days a week, she sees

patients, including
those who have been
newly diagnosed with
breast cancer and need
quick counseling in
order to make surgical
decisions. After looking at family history,
she gives an overview
of DNA and genetics
personalized to the
patient’s situation,
testing options and the
meaning of possible
results, and follows
up by phone to give
results and connect
the patient to necessary providers. On non-clinic days, she
prepares for cases by assembling family histories, reviewing
medical charts and dealing with insurance. Dettwyler also
works with the genetic counseling students at the University
of Pittsburgh, supervising, educating and creating rotation
schedules.
Lately, many of Dettwyler’s clinic days have involved members of the same extended family. “I see one to
two members of this family every week,” she said. Her initial
patient was one family member with two different types of
neck tumors who was seeking a genetic
cause. While initially he didn’t believe he
had a family history of cancer, he tested
positive for a mutation in his SDHC gene,
and after digging around, discovered that
there actually was a concerning amount of
cancer in his family. Next, Dettwyler discovered that the patient’s mother also had the
mutation and had passed it on to him. This
began the cascade of testing relatives. “The
company that I ordered testing through has
a program where all of your blood relatives
can have genetic testing if they have a copy
of your test report and they see a genetic
counselor within 90 days,” she said. “So I
have now seen all but one of his siblings.”
As both the patient and his mother have a
large amount of siblings, this is an extensive process, but simple, as Dettwyler tests
first-degree relatives and moves outward
from those who test positive. “I’m gonna test
this family until I retire,” she joked.
In addition to counseling patients, Dettwyler is also
involved in research through Magee’s Breast Cancer Specialty Care Clinic. There, women under 50 diagnosed with breast
cancer see multiple specialists in one day, including genetic
counselors, radiation and oncology. Dettwyler examines the
relationship between variables such as age, family history and
genetic testing results, and surgical outcomes. So far, positive
test results for breast cancer-causing mutations seem to be
linked to higher rates of surgery like bilateral mastectomies.
This can be worrying when the meaning of testing results is
not properly explained to a patient. “There were also studies

that showed that breast surgeons, so non-genetic specialists,
were treating these [variants of uncertain significance] as
being equivalent to pathogenic variants, so they were recommending contralateral risk-reducing mastectomies for women even if they have VUS.” At Magee, Dettwyler’s results
showed that proper counseling lowers the rate of unnecessary
surgery.
Dettwyler is thankful for the many people who
helped her become a genetic counselor, and is paying it forward through her involvement with students. Currently, she
is a member of the admissions committee for the University
of Pittsburgh’s genetic counseling program. She helps screen
applications by looking at them holistically, and also is part
of the interview process. In order to prepare for applications,
Dettwyler suggests buying “A Guide to Genetic Counseling,” as it gives a lot of great background for the career, and
students will need to buy it anyways once accepted. She
also recommends following various genetics organizations
on social media. “It’s an easy way to keep up on the field
of genetic counseling, and when you go to interviews, to be
able to talk about the things that you’re seeing or are excited
about, and to show that you care and that you’re keeping up
on the scene before you even get into school.” And as always,
don’t be afraid to ask for help! “A lot of us really love genetic
counseling and want the field to grow.”
Listen to the full interview here.

Case Study
By Gretchen Murphy-Zug
In 2013, America was shocked to learn that one of its
biggest stars had a preventive double mastectomy. Angelina
Jolie revealed her mastectomy in a New York Times op-ed that
would bring genetic testing and breast cancer to the forefront of
many conversations. In it, she discussed why she chose to do the
procedure and what it has meant for her. She also highlighted that
cost was something that stopped many women from being able to
access the testing for mutations in BRCA1 and BRCA2 genes.

Jolie brought genetic testing into the forefront of the
American conversation just at the perfect time. Testing for the
BRCA gene cost more than $3,000 due to the fact that one company had a monopoly on this testing. Myriad Genetics had patents
on several parts of the testing process that were used to look for
the BRCA gene, including a patent on cDNA, which is DNA
that contains only the coding sections of a gene. They also had a
patent on the isolated DNA for the genes. Isolated DNA is exactly
what it sounds like, DNA that had been isolated from the rest of
the genome. Myriad having the patents meant they controlled the
testing price and who could perform the tests. A group of advocates, doctors and patients sued Myriad after Myriad told them to
stop performing the testing, claiming it was patent infringement.
The case eventually went to the Supreme Court, which returned a
decision a month after Angelina Jolie’s op-ed was published.
The Supreme Court ruled
against Myriad, but it was not as big of
a defeat for Myriad as it first seems.The
ruling stated that the isolated DNA could
not be patented. This is because no
change has been made to it. Thus, Myriad wasn’t finding anything as it occurs
in nature. Finding and isolating a gene
legally could not be considered patentable. Thus, the patents that Myriad were
using to keep people from performing
tests were no longer valid.
However, because the cDNA
was made in a lab, it could be patented as it was not found in nature. The
patent that Myriad held was not on the
creation of cDNA but on the cDNA
itself. This could cause a reduction in
research as researchers could be sued
for using the cDNA.
The Supreme Court ruling
didn’t see an end to Myriad being involved in the courtroom.
They sued several companies over patent infringement. Myriad
ended up having to settle the cases as they were also considered
ineligible due to the ruling.
The ruling greatly lowered the cost of testing due to
more companies being able to perform the tests. It put more
power in womens’ hands about their futures. However, this
June, a bill was proposed that would overrule the Myriad ruling
about patenting isolated DNA and an earlier ruling on adjusting
drug dosage based on level of metabolites in the blood. The bill
would also include the patenting in risk assessment of disease
based on many genes. These types of assessments are called
polygenic risk scores. If these become patented it would once
again cause the price of testing to rise, putting it out of reach for
many people.
The Myriad ruling came at a pivotal time for genetics.
It allowed thousands of women to get genetic testing done by
making it more affordable. The importance of this kind of testing and what it can mean to women is expertly shown in Jolie’s
op-ed review. It gave her the knowledge to make the decision
that was best for her.

Genetic Disorder Spotlight
Colorectal Cancer
By Grace Ferrell

When alterations are made in cells’ DNA uncontrollable
growth occurs. Colorectal cancer (CRC) is the result of this happening in cells composing the colon and/or rectum. With CRC,
the lining of the colon and rectum develops abnormal extensions
called polyps. These polyps, being either benign or malignant to
the body, may result in the beginning stages of CRC. Inflammatory and hyperplastic polyps are widely seen and are commonly regarded as not being cancerous. Meanwhile, adenomatous polyps
have the possibility of developing into cancer.
When it comes to the different types of cancers affecting
the rectum and colon, one category
called adenocarcinomas comprises
96% of all CRC. This form originates
in mucus-making cells. The remaining
4% of CRC is consists of lymphomas,
gastrointestinal stromal tumors and
sarcomas. Carcinoid tumors are a slow
developing type of tumor that often
originate in the digestive tract and are
also a part of the 4%.
Since few symptoms result
from early-stage polyps, regular
screening is necessary. Doctors use
colonoscopies as one of the main
methods for detecting CRC. They do
this by using a flexible, tubular camera
that travels through one’s colon to find
possible polyps. Growth of abnormal,
cancerous cells may result in metastasis, or the spread of illness to other
parts of the body. Patients with progressed colon cancer experience irregular bowel movements, abdominal pain, fatigue, bowel
discomfort, unexpected weight loss, as well as rectal bleeding.
Age, race, obesity, lifestyle, personal history and diet all
affect a person’s risk of developing CRC. There are three alternate classifications that denote the causes of CRC’s development
which include familial, hereditary and sporadic. The two classifications dealing with genetics are familial and hereditary. When a
patient is predisposed to cancer due to inherited CRC traits from
family, they are within the familial classification. Family members of someone with CRC should receive CRC screenings early.
Hereditary CRC is the result of a particular inherited mutation in
a person’s genome that was passed down from a family member.
Lynch Syndrome (HNPCC), Familial Adenomatous Polyposis
(FAP), Peutz-Jehger’s Syndrome and hereditary polyposis are
all genetic syndromes that predispose CRC. Sporadic CRC is the
most common classification, which inflicts one in 20 Americans
with no ties to traits that predipose them to CRC. Treatment for
CRC can be sought through multiple avenues depending on prognosis including surgery, chemotherapy and immunotherapy.

Thank you for reading Issue III! We hope you check back next semester for Issue IV!

