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Dear Reader,
Welcome to the second 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.
While the first issue covered the broad scope of genetic counseling, this one will go in-depth on
one of the largest specialties, prenatal, as well as giving a few tips for those considering applying to graduate school. 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 fall 2019 semester, or check out our website to find
out what our members did with their summers!
Bailey Sasseville, Editor-in-Chief
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By Maria Rhine

Overview of Prenatal
Genetic Counseling

In the field of genetic counseling, there is a variety of
different specialties with one of the largest being prenatal genetic
counseling. This specialty exists to assist parents that have a
history of a genetic condition, difficulties with pregnancy or other
risk factors that may affect family planning. The genetic counselor is specially trained to help assess risk and determine the best
available options for families.
Prenatal genetic counseling is not necessary for all
people who are planning on having children. Someone may be
referred to a genetic counselor based on family history of a genetic condition or birth defect. If a couple has a history of multiple
miscarriages or trouble getting pregnant, they may be referred to
a prenatal genetic counselor to identify potential genetic explanations. Other reasons to a visit a prenatal genetic counselor include
an unusual ultrasound, increased age of the mother or association
with an ethnic group that has a greater chance of having a genetic
condition. After an initial conversation and introduction, the
genetic counselor will always begin the appointment with a full
review of family history in order to help the counselor assess the
need for genetic testing.
Following discussion of family history, the genetic
counselor will provide information and facilitate discussions of
genetic testing and what the potential results could indicate. The
couple will then need to decide what options are best for their
needs. Some common tests that are offered include amniocentesis
and chorionic villus sampling (CVS).

genetic makeup. This procedure is invasive and has associated
risks such as a increased risk for miscarriage, but it can provide
important information that may help better manage the pregnancy
or influence decisions to continue the pregnancy. Amniocentesis can detect chromosome abnormalities such as trisomy 21, a
genetic condition where the fetus has three copies of chromosome 21 instead of the usual matched pair. Also known as Down
syndrome, trisomy 21 is one of the most common genetic birth
defects. Amniocentesis can also give information on genetic
mutations that cause diseases such as cystic fibrosis, a recessive
mutation that occurs when both parents pass on a mutated gene.

https://www.mayoclinic.org/tests-procedures/amniocentesis/about/pac-20392914

https://www.mayoclinic.org/tests-procedures/amniocentesis/about/pac-20392914

Amniocentesis is a procedure that tests the amniotic fluid around the baby for fetal cells that provide information about

Chorionic villus sampling is another common test
offered in prenatal genetic counseling in which the chorionic villi,
part of the placental tissue, are removed for genetic testing. This
procedure also has associated risks but can determine conditions
such as trisomy 21 or cystic fibrosis. CVS can be utilized
between weeks 11 and 14 of pregnancy, earlier than most prenatal
diagnostic methods, including amniocentesis which cannot be
utilized until week 15 of pregnancy. However, CVS cannot detect
all the same conditions as amniocentesis.
One of the most important roles of the prenatal genetic
counselor is to provide support for the family while they are making decisions about genetic testing. The genetic counselor helps
the family process emotions and stress that may be triggered by
problems with pregnancy or nerves about the pending results
of their testing. No matter what the scenario is, prenatal genetic
counselors provide information and guidance throughout the entire genetic testing process and are a constant source for support
and information to families whenever necessary.

Graduate School Spotlight:
The University of
Michigan
By Josie Baker

Cost per academic semester
In-state
$11,500
Out-of-state
$23,000
There are five semesters total, although only four academic semesters. The summer semester between first and second year has
no tuition fees during clinical rotations.
Class size: 8-10 students
Michigan Medicine, at the University of Michigan, has
become known as one of the best hospitals for gynecology and
has a strong genetics history. In 1956, the first genetics clinic and
the first department of human genetics in the United States were
established at the University of Michigan. In 1979, University
of Michigan’s genetic counseling program was founded. This
program is known for its history of innovation within education
and clinical service throughout the field of genetics and genomics. The genetic counseling program is located in University of
Michigan Medical School and is affiliated with many top 10
percent-ranked programs and hospitals.
The University of Michigan’s genetic counseling
program focuses on three main components: clinical training,
coursework and research. Clinical training and coursework
occur simultaneously beginning in the first semester, allowing
students to immediately apply the concepts from the classroom
into real-world scenarios. This allows students to see more than
150 unique cases throughout their graduate career. The clinical
training aspect takes place within 30 clinical training sites that
include clinics representing the main genetic counseling fields:
pediatric, adult, cancer and prenatal. Stemming off of the main
fields, there are subspeciality clinics such as neurogenetics, ophthalmic and metabolics. The coursework provides students with
training in molecular genetics and ethical dimensions. Genetic
counseling students receive the same training in human genetics
and genomic techniques as current Ph.D. students. The class setting is interactive through role playing as well, allowing students
to practice their skills before stepping inside a clinic setting. An
unique feature of the program is that it allows students to choose
specific electives in different departments such as health behavior, psychology, sociology, social work and business. Lastly, the
program requires students to develop a research thesis. Students
are able to choose an interest and work collaboratively with a
mentor to develop a topic and research plan.
The University of Michigan is one of the few programs
that offers a dual degree in genetic counseling and public health.
The dual degree is a three-year course that allows students to
learn a plethora of information to guide the neverending expansion of the practice of genetics and public health. The first year
of the program will focus on the public health, disease prevention

and health promotion. The second year will focus on genetic
counseling, preparing students to counsel patients throughout
delivering difficult news. Lastly, the third year will focus on
the combination of both genetic counseling and public health to
examine the integration and impact they both contribute to.
University of Michigan is located in the center of Ann
Arbor, running along the Huron River valley that is known for its
scenic overviews. The university offers a wide range of events for
students, including concerts, dance, art and more. Additionally,
the city offers a variety of recreational facilities such as parks and
bike trails that are offered to the public and graduate students.
Learn more about the University of Michigan’s Genetic Counseling Program here.

What is Advocacy?
By Dakota Kolbe

Prospective genetic counseling students need to meet
a wide range of academic and non-academic standards in order
to be successful applicants. A large part of the non-academic
requirements that graduate programs will look for is advocacy
and volunteer experience. However, it can be difficult to find and
understand specific guidelines for what these experiences can or
should be. Some programs, like Boston University, request that
students obtain some experience in counseling specifically. This
is not the universal case though, and graduate schools go into detail on their websites about experiences they would like prospective students to have. It is therefore important to understand the
nature of advocacy and the types of experiences that may qualify
as advocacy.
Defining what activities count as advocacy is challenging and different programs would likely give different definitions.
However, the National Society of Genetic Counselors explains
the essence of what an experience in advocacy should provide for
the student: “Advocacy experiences usually allow the applicant
to obtain training in interpersonal and communication skills
as well as providing an opportunity to work with the public
and people in a one-to-one setting.” When genetic counseling programs request advocacy and volunteer experience, they
are often looking for students to have experience working with
individuals in crisis. This often means the individuals are experiencing or living with some type of emotional, mental or physical
trauma or upheaval. Advocacy experience can take many forms,
from working as an escort at Planned Parenthood to being on a
crisis text-line. There are a great variety of opportunities to gain
advocacy experience. Commonly recommended experiences
include peer counseling, trauma counseling, working with survivors of domestic abuse, working with individuals with differing
physical or mental abilities and general experience in health care.
However, these are not the only way to obtain relevant advocacy
experience.
Programs look for these experiences because genetic
counselors are regularly in contact with individuals and patients
experiencing tremendous emotional upheaval. Genetic counselors
may be working with people who have cancer or children with
disabilities, or diagnosing fetal disorders. Genetic counselors
need to be able to work in those emotionally- and socially-challenging conditions long-term and be able to effectively counsel

their patients to help them live with and understand their conditions. It is this trait that schools are looking for when evaluating
advocacy experiences. Any experience that works to broaden
empathy or increase the ability to effectively work and communicate with people in distress will be beneficial. There is no onesize-fits-all way to obtain these types of experiences and no two
schools have the exact same requirements. So, you should look at
what individual schools of interest request when assembling an
application or looking for advocacy experiences.

Graduate Student Spotlight:
Georgia Loucopoulos
By Daisy Ritenour

Georgia Loucopoulos is a second-year
genetic counseling
student at Emory
University in Atlanta,
Georgia. Originally from
Connecticut, she attended Muhlenberg College
in Allentown for her
undergraduate career
where she studied
biology on a pre-med
track. After graduation,
she spent two years
working as a genetic counseling assistant at Yale Hospital. She
also utilized her genetics expertise as a research assistant in a
pharmacology lab within Yale Medical School. In addition, she
served as a hospice volunteer at a bereavement center in Connecticut prior to starting graduate school.
Loucopoulos has known she wanted to be a genetic
counselor since her first year of high school. She first discovered
the career in her AP biology class, but even 10 years later she is
confident this the perfect job for her. Currently, she is conducting
research with ThinkGenetic.com, a website that provides easyto-read information on 200 genetic diseases. She is specifically
interested in how this website acts as a teaching tool for those
with lysosomal storage disease and where there are still gaps in
knowledge.
Edits have been made for clarity and length.
Q: What factors influenced your decision to attend Emory?
In my opinion, Emory’s program and curriculum is probably the
busiest and the most demanding. However, I’ve learned so much
in my classes and I’ve pushed myself out of my comfort zone to
try new things. All of these experiences have helped me to be the
best genetic counselor I can be. Now that I’m applying for jobs,
I feel like I’m a very competitive job applicant. Plus, I couldn’t
have imagined better classmates to journey with through this
program. We all became friends very quickly and have been so
supportive of each other ever since. So when you’re interviewing,
really look to see if you think you can fit into the program and

live there for two years. If your gut feeling says yes, go with it!
Q: What is one aspect that makes Emory’s program unique?
Emory’s GC program is the only one that incorporates the Focus
Internship. For the two years at the program, each student is
matched to an internship of their choice. This internship is meant
to provide an in-depth experience into one area of the clinical,
public health or laboratory aspects of genetics. The internship
leads to your capstone project, so there is research involved in the
Focus Internship as well.
Q: Was it difficult moving to a new city for graduate school?
What is your favorite part of Atlanta?
Moving to a new place is always tough, but Atlanta is a fun place
to live. The important thing to remember in graduate school is to
find some time to relax. I’ll admit that I don’t always do this, but
Atlanta makes it easy to find something to do. My favorite place
in Atlanta is downtown at Centennial Olympic Park, dedicated to
the 1996 Olympics, which took place in Atlanta on the 100th year
of the modern Olympics. All around the park are touristy places
including the Coca-Cola factory, the Georgia Aquarium and SkyView Atlanta (a sightseeing ferris wheel).
Q: Have there been any aspects of graduate school you found
surprising or challenging?
I’ve been surprised by just how many out-of-the-classroom
experiences I’ve had. For example, I got to spend some quality
time doing different activities with a family living with Down
syndrome. Through the pediatric hospice, I had the opportunity to
visit families with children who have terminal genetic illnesses.
I’ve written website content for patient genetic websites. I’ve
even had the opportunity to teach a few classes in the medical
school. It’s been very educational! There are other genetic counseling programs that offer similar opportunities.
Q: What has been your favorite graduate class so far? Why?
My favorite class so far was my bioethics class. We were in class
with the students from the physical assistant program, and we discussed a multitude of controversial medical ethics topics. Some
topics included right to die arguments, distribution of insurance
and medical resources, and privacy of medical information. We
always found a way to incorporate genetics into the class. This
way we taught the physical assistant students about the genetics
world, like how direct-to-consumer testing gives you risk estimates, not diagnoses. We also made them aware of controversies
in the genetic world, like whether or not certain genetic diseases
should be included in the newborn screening panel. It was gratifying to be able to learn from them and for them to learn from us.
Q: What was the most challenging aspect of the application
process to you?
I think the two most challenging aspects of the application process for me were figuring out what kind of experience I needed
and the GREs. The first time I applied to genetic counseling
programs, I had shadowed genetic counselors in different specialties for a day. I had volunteered at the Connecticut Hospice
bereavement center for a summer. I’m sure there are many people
who got into graduate school with such little experience. However, combined with my poor GRE scores, I didn’t impress a lot of
the programs I applied to. I realized when I went for interviews
that a other applicants had more in-depth experiences than I had.
Since it’s very competitive to get into a program, this kind of
experience was helpful. This is why a lot of people wait a couple
years after undergrad to apply. I had first applied while a senior
in undergrad. Two years later, when I reapplied, I had had the

opportunity to intern in a genetic counseling clinic, shadow more
genetic counselors and continue volunteering in the bereavement
center. I also want to say that your GRE scores won’t make or
break you. It’s just one thing that programs look at to see what
kind of student you are. The second time around, I took a GRE
course and did significantly better.
Q: What advice do you have for undergraduate students
interested in the field of genetic counseling?
The number one piece of advice I can give is to really do your
research into genetic counseling. Getting into a program is very
competitive, and the more experience you have in the genetic
counseling world, the better your chances are of getting in. At
interviews, one of the things they look at is how much you really
know about genetic counseling. With such few openings, they
want to take people who know that genetic counseling is what
they want to do. So go out and talk with genetic counselors,
shadow in genetic counseling clinics, visit the NSGC website
and watch the Master Genetic Counselor Series. If you get an
interview, that’s great because it means that they think you have

the potential to be a good genetic counselor. If you don’t get in
the first time, don’t be discouraged. Lots of people don’t get in on
their first try. Applying again shows just how interested you are
in genetic counseling. Once you get into a program, be prepared
for an intensive two years. Don’t be discouraged if you feel like
you’re not doing well or won’t be a good genetic counselor. I’m
sure that every single genetic counseling student has questioned
their ability to be a good genetic counselor, and everyone’s turned
out alright. The world needs genetic counselors, and we’d love to
add you to the field.
The Genetic Counseling Club Communication Committee wants
to thank Georgia Loucopoulos for graciously allowing us to
interview her. If you have questions or would like to know more,
please email her at georgia.loucopoulos@emory.edu.

Dos and Don’ts of Applying to Grad School
By Daisy Ritenour

Genetic Counselor Spotlight:
Luanne Fraer, MS, LCGC
By Bailey Sasseville

Luanne Fraer
has worked at Magee-Womens Hospital
as a prenatal genetic
counselor for 31 years
and is the supervisor
of the pregnancy
screening laboratory, which evaluates
pregnant women’s risk
of having a child with
various genetic disorders. She is also an adjunct instructor for the
genetic counseling graduate program at the University of Pittsburgh, where she trains students in counseling and lectures about
the pregnancy screening lab.
Part of Fraer’s motivation for entering the field of genetic counseling was having a nephew born with spinal muscular
atrophy. The child unfortunately only lived for a few months, and
the experience made Fraer rethink what she wanted from a career.
She ultimately landed on genetic counseling, “so that I could help
educate other people that wanted to know about these conditions
that they couldn’t find information about.” Accordingly, Fraer
said her favorite part of genetic counseling is the direct patient
care. “I certainly like being able to sit down with patients, to address what their concerns are, try to help them find the resources
that they might need,” she said. With Fraer’s additional responsibilities as the supervisor of the pregnancy screening laboratory
at Magee, only a small amount of her time now is actually spent
talking to patients. Even for standard genetic counselors, she
said, “we spend less of our time during the day sitting, talking to
patients and more time gathering information, filling out lab recs,
getting results, doing clerical work.”
This direct patient care can be emotionally demanding,
as prenatal genetic counselors sometimes must tell parents there
is an anomaly in the pregnancy. “No matter how many times you
do it, there’s nothing easy about telling people something bad and
kind of shattering their dreams or their hope of what this baby
could or should have been,” Fraer said. Counseling sessions can
sometimes be very upsetting for the parents. “They’ve been put
on this rollercoaster that was a ride they never bought a ticket
for, so it certainly is a whirlwind for some of those patients and
pretty overwhelming.” All genetic counselors must deal with this
part of the job and find ways to destress. To students considering
entering the field who are concerned about this, Fraer suggested
shadowing genetic counselors for a direct view of what the job
will be like. Even when giving results that parents might not
want, Fraer said it’s still rewarding to be able to provide answers
for why something is occurring and possible steps forward they
can take, for this pregnancy or futures ones.
Most genetic counselors, even those who don’t work in
laboratories, are active in research as a consequence of unusual
cases they encounter or curiosity about what happens later in the
process with different anomalies. This is part of a give-and-take

relationship with other genetic counselors as they all work together to broaden the basis of knowledge. “When we see something
unusual we all turn to the literature, so I think that we all kind of
want to be part of trying to make that literature out there,” Fraer
said. Keeping up with new publications is an important part of
being a genetic counselor, as the field is growing and developing all the time. New discoveries about genes and diseases are
being made regularly, and when Fraer first began working in the
pregnancy screening laboratory, the position of a “lab genetic
counselor” didn’t even exist. The genetic counseling process now
is vastly different than it was when the field first began.
One of these new developments that Fraer is most excited about is the shift away from current pregnancy screening toward non-invasive fetal DNA testing. This method estimates the
risk of a child being born with certain genetic abnormalities using
DNA from the fetus that circulates in the mother’s bloodstream.
While this method can be more sensitive than traditional screening, it is also less invasive than techniques such as amniocentesis,
which are uncomfortable and can carry additional risks to the
pregnancy. Along with better diagnostic techniques comes more
and better options for the parents concerning the health of their
child. When Fraer first started in genetic counseling, the goal of
diagnosis was mostly to provide information for the parents so
they could decide if they wanted to continue the pregnancy. With
developments in medicine, Fraer said they can now ask, “If we
diagnose this, is there something that we can do?” If diagnosed
early enough, the condition her nephew had, spinal muscular atrophy, can now be alleviated with medication. She hopes genetic
counseling will continue to move in this direction so counselors
can provide solutions to go along with the diagnosis. “The better
we can diagnose something … the more chance we have that we
can fix it.”
Listen to the full interview here.

Case Study
By Josie Baker

At 15 weeks, an expecting mother and father come into
the office after a genetic soft marker was discovered during the
second-trimester ultrasound. A genetic soft marker is a finding
that can indicate an increased risk for genetic abnormalities.
During the ultrasound, doctors found the presence of an echogenic bowel, tissue appearing unusually white instead of gray,
suggesting bone formation. Echogenic bowel is a soft marker for
fetuses who could possibly be diagnosed with Down syndrome,
which is caused by a chromosome abnormality, three copies
of chromosome 21. This can lead to an individual having an
intellectual disability, distinct facial features and birth defects.
In most cases, Down syndrome in not inherited and is a result of
nondisjunction during cell division. Echogenic bowel is also a
soft marker for cystic fibrosis, which is caused by a mutation in
the CFTR gene and is inherited in an autosomal recessive pattern,
receiving a mutated copy from each parent. This disease causes
a buildup of thick mucus throughout the body that damages the
body’s organs and respiratory system.
Looking at the family history, the mother is 32 years
old and would not have an increased risk for a child with Down
syndrome until 35, while the father is 35 without any significant

medical history. On the mother’s side is a great aunt who had
lung issues and died at 34, but the mother could not recall a specific diagnosis. The mother’s ethnicity is Caucasian and Italian.
The father’s full sister has had 2 spontaneous abortions (SABs),
and his ethnicity is Caucasian and Polish. The genetic counselor
sat down with the anxious family to talk through their concerns
about their child’s future. They immediately told the genetic
counselor they did not want to get an abortion, sharing their
strong opinion to not discuss the option. The genetic counselor
provided a safe place for them as they wanted to know the best
way to prepare for their child’s future no matter what outcome.
The genetic counselor provided reassurance and guidance to the
future parents as she walked them step by step to let them understand what is expected and discussed the possible testing and
outcomes.
First, the genetic counselor suggested an more invasive
test, an amniocentesis. This test directly takes the amniotic fluid
from around the fetus and looks at the possible diagnosis of both
Down syndrome and cystic fibrosis. Then, the genetic counselor
suggested a less invasive test, cell-free DNA screening, which
only requires a blood draw to look at only the possibility of
Down syndrome. Although it cannot fully diagnose it, the test can
indicate an increased risk for the condition. The genetic counselor then continued by explaining the results that could be found,
which is that their child has Down syndrome, cystic fibrosis or is
a healthy individual with neither. After exploring the options, the
couple decides to continue with an amniocentesis. This decision
was made as the parents wanted to be prepared to provide the
best management of care and resources once their baby arrived.
Once the test was completed, the amniocentesis showed a normal
karyotype and a negative result for cystic fibrosis. This indicates
that the fetus does not have either Down syndrome or cystic
fibrosis.

Genetic Disorder Spotlight
Birth Defects
By Tara Gingrich

Structural birth defects are abnormalities in the structures of body parts and most develop in the earliest stages of
pregnancy while the skeleton and organs are forming. Depending
on the severity of the defect, the consequences can range from
harmless to life-threatening. Lamentably, structural birth defects
paired with functional birth defects are the leading cause of death
for infants within the first year. Some are caused by genetic
syndromes due to genes working improperly. They could also
be because some parts of a chromosome, or a full chromosome,
are missing or duplicated. Others are engendered from environmental circumstances like maternal illness, viruses, exposure to
harmful chemicals and malnutrition. However, most structural
birth defects are due to many factors working together. The most
common of these defects are cleft palate and lip, heart defects and
club foot.
A cleft palate and/or
lip occurs in more than
200,000 babies alone in
the United States. A
cleft palate is defined as
an opening in the roof
of the mouth and a cleft
lip is an opening in the
mouth as well. It can
occur alone or as part of
a genetic syndrome and
https://www.shrinershospitalsforchildren.org/pasadena/
fortunately, treatment is
cleftlippalate
simply surgery, usually
resulting in minimum
scarring.

Another more common structural birth defect is any
defect in the heart. Congenital heart defects occur in about one
in 110 births and are usually detected by a heart murmur. Most
are caused from genetic abnormalities and mistakes during fetal
development. Some may be so mild as to not have any visible
symptoms but most are accompanied with rapid heartbeat, breathing difficulties, feeding problems (which result in inadequate
weight gain), swelling in the legs, abdomen or about the eyes,
and pale grey or bluish skin. Treatment can include surgery, drugs
and mechanical aid. A heart defect can also be linked to, and may
be a symptom of, a genetic syndrome.
Finally, club foot is a frequent structural birth defect, as
it occurs approximately once in every 1,000 newborns. Interestingly, it affects boys about twice as often as girls. This defect
includes abnormalities in the foot and ankle and is induced by
a combination of heredity and environmental factors that affect
fetal growth. Depending on how severe the defect is, the abnormality probably will not affect the baby until he or she begins to
stand or walk. In a mild case, treatment starts immediately after
diagnosis and involves gently forcing the foot into the correct position and helping the child do special exercises. Often, however,
the baby needs more drastic treatment, such as plaster casts, bandaging with splints followed in time by special shoes or surgery
followed by exercises. The process may take three to six months,
with checkups for several years after.

Phenylketonuria
By Bailey Sasseville

Phenylketonuria, or PKU, is a rare metabolic disorder
affecting only 1 in 10,000 to 15,000 newborns, but this disorder’s
impact is important for all newborns. The screening test for PKU,
developed by Dr. Robert Guthrie in the 1960s, was the beginning
of a public health program mandating testing for genetic disorders in newborns. Today, this program saves lives by detecting
dangerous childhood-onset disorders in children that might
otherwise go undiagnosed until after irreversible damage or even
death. PKU is one of these disorders — without detection and
treatment, children can suffer permanent intellectual disabilities,
developmental issues and other defects. With newborn screening,
though, children can begin receiving treatment immediately and
go on to live mostly-normal lives.
Phenylalanine is one of the basic amino acids, which
are building blocks of proteins. We ingest phenylalanine through
our diet, especially through protein-rich foods like meats, dairy
products and nuts, as well as in the artificial sweetener aspartame.
Usually, phenylalanine is broken down by an enzyme called
phenylalanine hydroxylase, which is coded for by the gene PAH.
When this gene is mutated, the enzyme is created incorrectly, or
not at all, and phenylalanine can’t be broken down, instead building up inside the body. When phenylalanine reaches toxic levels,
it can begin to damage tissues and especially nerve cells. This
leads to irreversible brain damage and a variety of other issues.
The severity of this disorder depends on the specific
mutations a person inherits. Some cause the enzyme to have
negligible function, leading to no processing of phenylalanine
and a severe phenotype called classical PKU. Others cause the
enzyme to have reduced activity, leading to some processing and
a less severe phenotype such as variant PKU. Since one copy of a

non-mutated gene is sufficient for a normal phenotype, this disorder has an autosomal recessive inheritance pattern, meaning two
unaffected carrier parents can have an affected child. Parents may
not know if they are carriers for this disorder before they have a
child.
As the buildup of phenylalanine is what causes the
symptoms of PKU, the primary treatment is to avoid foods that
are high in protein and thus high in phenylalanine. Because
protein is still necessary for growth and development, those with
PKU may also take nutritional supplements that provide protein
without any phenylalanine. Frequent checkups are necessary to
confirm that levels of phenylalanine in the blood are within safe
levels. Pregnant women must be especially careful to follow these
guidelines or high levels of phenylalanine can lead to irreparable
defects of the child before birth, even if the child didn’t inherit
PKU. While this is a condition that requires lifelong management, affected individuals can go on to lead normal, happy lives.

Special Topics in Genetics
Selective Abortion
By Carolyn Maxwell

Abortion is a polarizing topic in the United States’
political realm with many implications on women’s reproductive
health care. On Jan. 22, 1973, the U.S. Supreme Court ruled state
regulations that were unduly restrictive on a woman’s right to privacy illegal in the case of Roe v. Wade. The court sought to strike
a balance between a woman’s and a fetus’ right to autonomy
while allowing the states to have a say in the legislation surrounding abortion. With so many aspects to consider, this was not an
easy decision for the court and resulted in complex laws surrounding abortion. Nationwide in the first trimester, it is between
a woman and her doctor to decide the outcome of a pregnancy. In
the second trimester, however, it is under the jurisdiction of the
state to decide when a woman is no longer permitted to terminate her pregnancy. Eighteen states list 20 weeks, the earliest
restriction, as the latest a woman could receive an abortion. Many
other states place the regulation on prohibiting abortions once the
fetus is viable. This viability of a fetus is an unclear term due to
medical advances in newborn intensive care that support fetal life
from early in development. Additionally, within each state’s laws
regarding abortion, there is a multitude of exceptions, making the
laws even more confusing from state to state.
Due to all this variation, it is important for prenatal
genetic counselors to understand specific abortion laws for each
state. As medical professionals, prenatal genetic counselors must
present patients with all their medical options, one of those being
termination of a pregnancy. Four states have tried to institute laws
prohibiting abortions due to genetic anomalies, and only North
Dakota currently has legislation preventing abortion due to a genetic anomaly. This means a woman can not choose to terminate
a pregnancy, even if the fetus will likely be miscarried or die soon
after birth. The other three states, Indiana, Louisiana and Ohio,
tried to establish similar legislation that was decided to be unduly
restrictive. Arizona, Kansas and Oklahoma require counseling
about perinatal services when considering terminating a fetus due
to genetic abnormalities. These additional abortion restrictions

are something genetic counselors must consider in an appointment.
In states without these additional restrictions, discussing
terminating a pregnancy is already difficult due to the counselor’s
inability to know a patient’s opinions on the topic before bringing
the topic up. If not approached carefully, this conversation can
derail an appointment and cause a patient to shut down. Additionally, patients may have false preconceptions about genetic
counselors aiming to end pregnancies. It is important to flip the
script and discuss the role of a genetic counselor as an educator
on the genetics of the fetus and make informed decisions about
the pregnancy from there — abortion being one of many options.
An additional layer to consider in a prenatal genetic counseling
session is that patients, often times, planned this pregnancy and
were excited to start or expand on their family, making the idea
of terminating the pregnancy very difficult. All of these different
aspects, legislation and sociocultural, are very difficult to navigate as a prenatal counselor but very important to a successful
counseling session.

Renal Anhydramnios Fetal Therapy
By Naomi Gurewitsch

Congenital fetal anomalies involving the kidneys and the
urinary tract are among the most common abnormalities identified by ultrasound. There is a broad spectrum of renal malformations that ranges from mild asymmetries to life-threatening
conditions. Bilateral renal agenesis (BRA) is a renal disorder that
involves the lack of development of both kidneys and affects an
estimated one in 3,000 pregnancies. It also causes anhydramnios,
or an absence of amniotic fluid, which leads to severe pulmonary
hypoplasia. The disease is also associated with Potter syndrome,
a phenotypical sequence involving structural anomalies like
clubbed feet and a lengthened skull. As an autosomal dominant
disorder, the condition is caused by a single gene defect and will
be expressed in both heterozygotes who have one copy of the
allele and homozygous individuals carrying two copies, one from
each parent. Inheritance is most common in families with a history of renal disease or failure.
Bilateral renal agenesis has, up until recently, been
considered a fatal diagnosis. Without kidneys to produce amniotic
fluid, a baby’s lungs cannot develop properly, resulting in death
shortly after delivery. In 2014, however, congresswoman Jaime
Herrera Beutler underwent an experimental fetal therapy that
successfully corrected her baby’s Potter syndrome and gave the
child a chance at life. After hearing the news that her baby had no
kidneys, Beutler went to Johns Hopkins Hospital in Baltimore,
Maryland, to confirm the diagnosis of BRA by ultrasonography.
While there, the congresswoman spoke with Dr. Jessica Beinstock, a neonatologist about the possibility of receiving serial
amnioinfusions, a course of treatment that would involve injecting a saline solution into the amniotic cavity to help stimulate
fetal lung development. They discussed the serious complications
that could arise from the series of procedures including premature rupture of membranes, as well as the risks associated with
preterm birth. Beutler also met with a pediatric nephrologist to
discuss the possibility of neonatal peritoneal dialysis as a bridge
to an eventual kidney transplant. Even with an apparent indication towards an unsuccessful outcome, Beutler made the decision
to proceed with the treatments and began receiving weekly saline

infusions. The results were outstanding, as Beutler gave birth
naturally four weeks later to her baby, Abigail, who received an
overall APGAR score of eight out of 10, had no symptoms of
Potter syndrome and other than an absence of kidneys, had no
noteworthy health concerns. To address the BRA, Abigail was
placed on peritoneal dialysis until she grew big enough to receive
a kidney transplant from her father. She is now 4 years old and in
excellent health.
Since the story was made public in 2014, families
affected by BRA have gained a sense of hope that the disease
is no longer lethal. Although Beutler’s case was successful, the
outcome was also extremely rare and according to Beinstock does
not yet indicate that serial amnioinfusion should always be used
to treat bilateral renal agenesis. The therapy today remains in the
experimental phase, and those seeking to undergo amnioinfusion
to treat anhydramnios must receive genetic counseling to determine if they should enter the Renal Anhydramnios Fetal Therapy
(RAFT) clinical trial. Preliminary counseling regarding BRA
and the prospect of fetal therapy involves a number of complex
elements. Multiple methods of care can be considered including
termination, expectant management and palliative intervention,
as well as experimental treatments. Any active measures taken in
response to BRA are subject to time restraints however, as legal
restrictions on the timing of abortions may vary by state and early
initiation of the infusions optimizes pulmonary maturation.
Especially important are the inclusion and exclusion
criteria for acceptance into the RAFT trial. Patients who opt to
undergo amnioinfusion must submit to extensive genetic testing.
Those whose testing shows any aneuploidy or other congenital
defects will not qualify for the therapy. Due to the multifaceted
nature of BRA and RAFT, there are many reasons why mortality
can occur. By eliminating trial participants with abnormal genetic
testing results or any outstanding health issues, researchers can
more accurately evaluate the efficacy of the treatments. With such
strict eligibility standards, the RAFT trial has had very few, and
continues to lack, participants. This has limited both the amount
of data available, as well as the chances of successful outcomes.
The RAFT clinical trial has yielded few results like
Beutler’s but remains an option for families dealing with bilateral renal agenesis. Ethical questions certainly arise regarding
the risks associated with serial amnioinfusions and the allocation
of funding by institutions toward a study that produces far more
negative results than positive. Indeed, a successful outcome of
the amnioinfusions is dependent not only on pulmonary development, but also on the survival of neonates through peritoneal dialysis and ultimately renal transplantation. With no clearly established standard of care for BRA, clinicians and counselors should
stress the experimental, invasive and therefore high-risk nature of
RAFT to their patients. Over time, with more research and trial
participation, clinicians will hopefully begin to see more positive
results for families affected by the disorder. For now, bilateral
renal agenesis remains, in the majority of cases, a fatal condition,
but RAFT is definitely an important step towards providing hope
for the future.

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

