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ABSTRACT

The increasing understanding of genetics, advancement of genetic/genomic technologies,
and availability of genetic/genomic testing have increased the demand for genetic
counselors and resulted in a significant growth and expansion of our profession. While
coursework on genetics/genomics and psychosocial counseling are crucial in genetic
counseling education, it is imperative that genetic counseling training programs also offer
education around bioethical issues that relate specifically to genetics professionals. To this
end, I have created four bioethical modules designed for genetic counseling training
curriculum. The modules each contain a chapter summarizing the literature on a specific
topic, recommended reading assignments for students, example questions to facilitate
discussion in the classroom, and potential classroom activities to promote engagement.
These modules include: the history of the genetic counseling profession and ethos of
nondirectiveness, reproductive autonomy as it relates to the tenets of genetic counseling,
ethical issues around assisted reproductive technologies, and ethical considerations
involving screening for APOL1 high risk variants in Black American potential living
kidney donors in light of our current understanding of health disparities in America. These
modules will be provided to accredited genetic counseling programs in the U.S. and will
serve as a proof of concept for the development of more modules for genetic counseling
students in the future.
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INTRODUCTION
The genetic counseling profession has been inextricably bound to bioethics since
its inception.

The practice of nondirectiveness, which aims to be value-neutral and non-

coercive when helping patients make decisions based on their own set of values and beliefs,
was a key tenet during the early development of the field, owing in part to the need to
separate medical genetics from the atrocities of the Nazi genocide and the eugenics
movement that occurred in the United States. More recently, the practice of facilitated
decision-making, which embodies the principles of informed consent, has gained
prominence among genetic counseling practitioners. Privacy and confidentiality are also
key issues, given the importance of genetic privacy when considering insurance
discrimination as addressed by the Genetic Information Non-discrimination Act of 2009
(U.S. Equal Employment Opportunity Commission, n.d.).

Most recently, issues of

justice—social injustice which impacts health in general, as well as impacts of reproductive
injustice specifically—have come to the forefront amidst the COVID-19 pandemic (still
ongoing at the time of this writing). Given the role that genetic counseling plays in
reproductive health as well as in the care of minorities and those of lower socio-economic
status, it is imperative for genetic counseling students to understand the impact of social
determinants of health on their patient populations.
The burgeoning of availability and affordability of genetic testing in a variety of
medical specialties has not only increased the demand for genetic counselors exponentially
but also similarly increased the academic demands on genetic counseling programs. There
is just so much more to learn about medical genetics than there was 20 years ago. In an
effort to create more homogeneous learning environments across programs and ensure
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proficiency among graduates, the Accreditation Council of Genetic Counseling (ACGC)
has placed emphasis on the newly revised Practice-Based Competencies (Accreditation
Council of Genetic Counseling, 2019).

The Practice-Based Competencies require that

genetic counseling students are trained to “act in accordance with the ethical, legal and
philosophical principles and values of the genetic counseling profession and the policies of
one’s institution or organization”, however they do not lay out specific principles to guide
education around bioethical issues in genetic counseling (Accreditation Council of Genetic
Counseling, 2019, p. 6).

Given this, I did not initially know how much interest genetic

counseling programs would have in available bioethical educational modules. Therefore,
I conducted an informal survey of accredited genetic counseling programs by sending an
email to the Association of Genetic Counseling Program Directors listserv, asking
programs to provide information about whether they have a dedicated bioethics course
within their curriculum or weave ethical issues throughout their program. I also inquired
about their interest in receiving bioethical training modules for genetic counseling students.
I received a response from 23 of the 48 accredited programs that received the email (47.9%
response rate). Sixteen of the 23 programs that responded (69.6%) offer a dedicated
bioethics course in their curriculum, however many were general bioethics courses without
a specific emphasis on genetics/genomics and/or genetic counseling.

All of the 23

programs that responded (100%) were interested in incorporating genetic counseling
specific educational modules into their curriculum.

Clearly, the development of

educational modules for genetic counseling programs is an unmet need. Within this thesis,
I will provide evidence that ethical issues involving genetics/genomics counseling and
testing have become increasingly complex in the past few years and that bioethics
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education is paramount to the development of the profession. This education should begin
in training programs, as students need to understand the underlying ethical issues involved
in the profession. However, because the field is progressing at a rapid pace, continuing
education in bioethical issues will be crucial for certified genetic counselors throughout
their practice.
The genomics era is upon us. The contribution of our genes to disease-- with either
a single gene or polygenic etiology-- is increasingly better understood at the molecular and
clinical level. Multiple specialties in pediatric and adult medicine have incorporated
discussion of hereditary conditions and genetic testing, with or without the expertise of
genetic counselors. In May 2018, an average of ten new genetic tests were being developed
every day (Johnson, 2018). However, according to a study in New York City, only around
14% of primary care providers feel confident with interpreting results of these tests (Hauser
et al., 2018). Also, new assistive productive technologies (ARTs) have become available
to infertile couples as well as those who are at high-risk of having a child affected with a
hereditary condition. We have multiple direct-to-consumer genetic tests available with the
click of a button (and entering of a credit card number).

Genetic counselors are

increasingly employed within pharmaceutical and for-profit genetic testing companies. All
of these advances have increased the demand for genetic counselors and the need for
expanded education within programs, however they have also increased the complexity of
ethical issues associated with the genetic counseling practice. My thesis provides bioethics
curriculum materials specifically for genetic counselor education, aimed at supplementing
available curriculum without being overly burdensome. While my original proposal had a
goal of developing eleven bioethics modules, in this thesis I provide four to five modules

x

as proof of concept. These modules can be distributed to genetic counseling programs
throughout the country. The modules can be incorporated individually or en masse into an
existing course. Modules will contain recommended reading material for instructors and
students, facilitation guides, case studies, audiovisual tools for the classroom (e.g.
recommended podcasts or videos to be viewed prior to or during class), and other activities
incorporating active learning strategies. The goal of these modules is not to provide a clear
“right or wrong” answer for these issues (as many of them actually have a clear right or
wrong answer to begin with), but to stimulate critical thinking among these issues as well
as promote critical thinking for ethical issues in genetics and genomics that have not yet
occurred. Of note, the chapters herein often express my opinion regarding the issues raised,
however the final written reading material for students will be more neutral, allowing
students to develop their own opinions.
Once my thesis is successfully defended, I will recruit certified genetic counselors
and genetic counseling students at external programs to review one or more modules and
will perform qualitative interviews to assess perceived benefit to the education of the
students. Using the feedback, I will revise the modules and provide them to genetic
counseling programs that have shown interest. They will also be utilized by the Wake
Forest Genetic Counseling program within the Clinical Ethics and Genetic Counseling
Seminar coursework.
Chapter One
Chapter One of my thesis incorporates the first module. In this Chapter, I illuminate
the history of genetic counseling and the role of bioethics, including the prioritized role of
nondirectiveness and its ideals, as well as contemporary theories around alternatives to
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nondirectiveness in less traditional genetic counseling roles. This chapter will demonstrate
the need to expand upon the educational goals of the ACGC’s Practice-Based
Competencies to ensure that students understand the ethical aspects of their chosen career
in order to better meet the needs of their patients and the profession in the future. The first
goal of the module is to clearly delineate the role of nondirectiveness in genetic counseling,
including benefits and limitations in given genetic counseling situations, in addition to
alternative accounts of the most beneficial approach.
Chapter Two
Chapter Two addresses the policies of the National Society of Genetic Counselors
and the American College of Medical Genetics (ACMG) regarding reproductive justice
and access to pregnancy decision-making options (ACMG Board of Directors, 2020;
National Society of Genetic Counselors, 2018). First, the chapter discusses reproductive
autonomy as both a positive and negative right as well as the ramifications of each view in
society. The module addresses the ethical concepts behind reproductive autonomy in the
setting of genetic counseling as well as mounting concerns regarding lack of informed
consent for non-invasive prenatal screening (NIPS). The chapter then discusses the
significant disparities in healthcare due to social determinants of health in regards to
genetic counseling. Lastly, the chapter addresses recent state-enacted restrictive abortion
laws as a form of reproductive injustice specifically for genetic counseling indications
(Uhles, 2021).
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Chapter Three
Chapter Three focuses on assisted reproductive technologies (ART) that have
allowed infertile and genetically at-risk individuals and couples to have healthy children.
While the use of ART for these reasons is relatively non-controversial, ART has also been
used for less medically indicated purposes, such as genetic selection. The chapter explores
arguments both for and against the use of genetic selection in reproduction, creating socalled “designer babies”.

The recent use of preimplantation genetic testing (PGT) for

polygenic traits is addressed, including potential ethical ramifications. Additionally, this
chapter reviews the implementation of mitochondrial replacement therapy (MRT) for
potential mothers affected with mitochondrial disease due to mtDNA variants. Ethical
arguments considered include the “three-parent” controversy as well as the non-identity
problem as it relates specifically to MRT.
Chapter Four
Chapter Four addresses pre-symptomatic testing in the distinct setting of testing for
variants in the APOL1 gene associated with risk for chronic kidney disease in healthy
potential living kidney donors. Carrying two risk alleles in the APOL1 gene is associated
with an increased risk for developing non-diabetic chronic kidney disease. These risk
alleles are significantly more common in the African-American population in the U.S.,
with around 13% carrying two risk alleles in the gene (Genovese et al., 2010). However,
APOL1 variants alone do not cause chronic kidney disease; there are likely several other
modifying genetic as well as environmental factors. In fact, the majority of individuals
carrying two risk alleles do not develop chronic kidney disease. Yet, these individuals are
being denied the potential for being a kidney donor due to their own risk for kidney disease
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as well as the increased chance for transplant failure (Freedman et al., 2018). Eliminating
the opportunity to be a kidney donor, particularly for a close loved one, can be devastating.
The many ethical questions regarding genetic testing for APOL1 variants in potential
kidney donors, particularly without full disclosure and informed consent of the testing
process, is addressed in this chapter, along with the issues around limited organ access for
transplantation in the U.S. (particularly among African-Americans) (Mohan et al., 2019
p.1).
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CHAPTER ONE
THE HISTORY OF GENETIC COUNSELING AND THE ETHOS OF
NONDIRECTIVENESS

The genetic counseling profession, and indeed the field of medical genetics as a
whole, is relatively young. The practice of genetic counseling developed in the 1940s
around the desire from families with children diagnosed with a genetic condition to better
understand their chance for having additional children with the disease (Reed, 1974). Little
was known about the underpinnings of genetic disease—in fact, the discovery that human
cells contain only 46 chromosomes rather than the conventional idea that we have 48 was
made as recently as 1955 (P. S. Harper, 2006).

However, physicians provided

“counseling”- in the form of advice regarding future reproduction- based on the
information they had at the time. This chapter examines the history of the genetic
counseling profession, including the practices in medical genetics that led to the need for
nondirectiveness as a model approach in the field. Criticisms of nondirectiveness and
alternative approaches to the practice of genetic counseling are also explored.
Eugenics and Involuntary Sterilization in the U.S.
In addition to the growing understanding of the molecular foundations of genetic
disease, societal and cultural pressures contributed to the development of the genetic
counseling profession in the late 1940s. Unfortunately, much of the precursors of “genetic
counseling” have inauspicious foundations. It is important to understand the ideals that led
to the development of genetic counseling and the vital role of nondirectiveness in the field
as a direct result of the atrocities of eugenics- not just by Nazis in Germany but through
the guise of “betterment of humanity” here in the United States. As early as 1865, Sir
1

Francis Galton—the “father of eugenics”-- was studying the impact of hereditary and
environmental factors on behavioral traits in England (Spiegel, 2019). Through his work,
he considered the potential for conducting selective breeding in humans, similar to what
was being conducted in livestock, in order to create “geniuses” (Reed, 1974). Galton was
the first to coin the term “eugenics”, which literally means “good birth” in the late 1800’s
(Bouche & Rivard, 2014).
In the United States, Charles Davenport and Harry Laughlin became the leaders of
the American eugenics movement; Davenport founded the Eugenics Records Office at
Cold Spring Harbor Laboratory on Long Island in 1904 and established Laughlin as its first
director (Reed, 1974). While the primary goal of Galton’s eugenic ideals was to select
positive traits through encouraging the more gifted (and wealthy) English families to have
more children, the Americans were more interested in eliminating negative traits by
ensuring that those who carried “defective germ plasm” did not reproduce (Reilly, 1987).
Starting with Indiana in 1907, individual states began passing laws legalizing forced
sterilization of those “unfit” for being parents, including the mentally ill, intellectually
disabled, and indigent (Reilly, 2015). Indiana’s initial law was overturned by the state’s
Supreme Court, however Laughlin induced the help of constitutional scholars to draft a
model sterilization law that was used by multiple other states to create their own forced
sterilization laws that remained in effect for years to come. In fact, Laughlin’s template
was used by the Nazi Party to shape their own “racial hygiene” law in 1933 (Reilly, 2015).
The seminal U.S. Supreme Court case Buck vs. Bell added “legitimacy” to the
practice in 1927. In this case, Carrie Buck was a “feeble-minded white woman who was
committed to the State Colony [for Epileptics and the Feeble-Minded in Virginia]. She
2

[was] the daughter of a feeble-minded mother in the same institution, and the mother of an
illegitimate feeble-minded child”. Eighteen at the time of the trial, Buck’s case was
founded on the equal protection clause of the 14th Amendment: “nor shall any state deprive
any person of life, liberty, or property, without due process of law; nor deny to any person
within its jurisdiction the equal protection of the laws.” (Legal Information Institute, n.d.)
Her council argued that Buck and other “feeble-minded” adults were not being given equal
protection through forced sterilization. However, the Court decided in favor of allowing
sterilization. Justice Oliver Wendell Holmes delivered the opinion of the court; one
infamous quote from his opinion: “It is better for all the world if, instead of waiting to
execute degenerate offspring for crime or to let them starve for their imbecility, society can
prevent those who are manifestly unfit from continuing their kind. The principle that
sustains compulsory vaccination is broad enough to cover cutting the Fallopian
tubes. Three generations of imbeciles are enough” (Buck v. Bell, 1927). This decision lit
the fire under the negative eugenics movement. By 1939, 30 states enacted forced
sterilization laws, and over 60,000 Americans were involuntarily sterilized prior to World
War II (Reilly, 1987). Of note, Carrie Buck and her daughter later underwent testing and
were found to be of average intelligence (Spiegel, 2019).
It is not widely appreciated (or is potentially suppressed) that Hitler and the Nazi
party’s racial hygiene laws were inspired by the American eugenics movement and the Jim
Crow laws in the South. In 1933, the “Law for the Prevention of Hereditarily Diseased
Offspring” was enacted in Germany, allowing for the sterilization of individuals who were
perceived to be at high risk of passing on a hereditary disease to offspring (including
Huntington disease, epilepsy, schizophrenia, bipolar disorder, and alcoholism, among
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others (Germany & Hauptamt fur Volksgesundheit der NSDAP, 1935). This law was
written using the template that Laughlin had created for forced sterilization laws in the
United States (Reilly, 2015). While not typically branded as having eugenic ideals, the Jim
Crow laws-- enacted after the Civil War-- were specifically inhibiting the “inferior” Black
gene pool from mixing with White gene pool through outlawing miscegenation
(interbreeding of people considered to be from different races) among other practices
(Whitman, 2017). In 1935, the Nuremberg laws passed in Germany denied Jews from
German citizenship and outlawed intermarriage between Jews and ethnic Germans were
modeled after the Jim Crow laws (Spiegel, 2019). Following the revelation of the atrocities
committed by the Nazis at the end of World War II, the American eugenics movement lost
momentum. Unfortunately, forced sterilization continued for many years in some states.
In Oregon, the last sterilization was approved in 1981 (Lawrence, 2013). In North Carolina,
almost 7,600 people (mostly Black) were sterilized between 1929 and 1974 under a forced
sterilization law, and while many states slowed or stopped sterilizations after WWII, over
70% of the procedures occurred after 1945 in North Carolina. In 2010, the NC Office of
Justice for Sterilization Victims was founded and has begun paying reparations to the
victims and family members who were harmed as a result of the North Carolina Eugenics
Boards Office.
The American eugenics movement is a huge (if often hidden) stain in American
history. However, while we may think that these heinous acts are behind us, sterilization
of marginalized individuals still occurs. Nearly 150 women allegedly received tubal
ligations, either without giving consent or having been coerced, following the birth of a
child while in prison in California between 2006 and 2010. One physician who performed

4

the surgeries stated that the ~$150,000 paid to physicians was minimal. “Over a 10-year
period, that isn’t a huge amount of money,” he stated, “compared to what you save in
welfare paying for these unwanted children – as they procreated more.” (Johnson, 2013).
In September 2020, a formal complaint was issued to the Department of Homeland
Security’s Inspector General claiming that women being detained in an Immigration and
Customs Enforcement (ICE) facility in Georgia were being given unnecessary
hysterectomies (Castrellón et al., 2021). Forced sterilizations are formally considered acts
of genocide by the United Nations Office on Genocide Prevention, which defines genocide
as: “any of the following acts committed with intent to destroy, in whole or in part, a
national, ethnical, racial or religious group, as such…Imposing measures intended to
prevent births within the group…” (United Nations, 2021)

The importance of recognizing America’s role in eugenic practices nationally and
internationally is two-fold. First, the genetic counseling profession’s initial goals were
directly tied to a need to distance it from the atrocities of negative eugenics practices. Even
today, individuals who were marginalized and harmed by eugenics practices may be
reluctant to seek out genetic counseling services (Veach et al., 2018). Secondly, by virtue
of our own ethical standards, genetic counselors have the duty to “promote policies that
aim to prevent genetic discrimination and oppose the use of genetic information as a basis
for discrimination.” (National Society of Genetic Counselors, 2017)

In addition to

promoting legislation to prevent genetic discrimination based on genetic information, we
should also promote reproductive freedom for all individuals, regardless of race,
socioeconomic status, citizenship status, or other demographic factors.
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Birth of “Genetic Counseling” and Nondirectiveness

The term “genetic counseling” was first coined by Sheldon Reed in 1947 while
director of the Dight Institute for Human Genetics at the University of Minnesota. He
chose the term over “genetics advocate” or “genetics associate” specifically to distance the
practice from the American eugenics movement—he thought it a good description of
genetic social work without eugenic connotations (Reed, 1974). However, in the 1940s1960s, genetic counseling still remained a practice of advising potential parents around
reproductive decision-making based on the empiric risks of having an affected child, rather
than providing nondirective counsel (Petermann et al., 2017).

In the 1940s, Carl Rogers first introduced the use of nondirectiveness as a means to
achieve a person-centered approach in a psychotherapeutic relationship. This method
differed significantly from previous approaches to psychotherapy in which a therapist
provides direct advice to patients. With nondirectiveness, a therapist instead acts as a
facilitator to help the client gain insight and perspective about his/her own values, feelings
and behavior using “unconditional positive regard” (Editors of Encyclopedia Britannica,
2019). Originally, non-physicians (biologists) provided most of the genetic counseling
services—medical genetics was not a specialty yet. Social workers and psychologists
began practicing genetic counseling soon after client-centered therapy became more wellestablished, and they incorporated nondirectiveness into the practice (Wolff & Jung, 1995).
Espousing an approach in which the patients/clients themselves determine the course of
action allowed genetic counselors to specifically separate themselves from the eugenics
movement in which coercion and involuntary practices were common. The practice also
6

began around the same time as patient autonomy was independently gaining traction as an
important concept in medicine (Wolff & Jung, 1995). Clarke also reasons that
nondirectiveness persisted because it allowed genetic counselors to distance themselves
emotionally and professionally from the decisions of their patients (Petermann et al., 2017).
The premise of nondirectiveness dominated the profession from the 1960s to the 1980s,
when almost 90% of medical geneticists endorsed the practice (Kessler, 1992).

In the late 1960s, Joan Marks, a trained psychiatric social worker, along with
leaders at Sarah Lawrence College, conceptualized the idea of a profession for “genetic
counseling”. Marks recognized that the practice of genetic counseling had previously been
about fact and advice-giving and felt that the psychosocial impact of genetic disease should
also be addressed in the practice of genetic counseling. The first genetic counseling
Master’s program launched at Sarah Lawrence in 1969, which graduated its first class of
eight students in 1971 (Sarah Lawrence College, 2021). The coursework consisted of both
genetics and psychosocial curricula and adopted the Rogerian approach to nondirectiveness
and unconditional positive regard around client-centered counseling (Veach et al., 2007).

Along with developing psychosocial theories around best practice in genetic
counseling, genetic counseling educators and program alumni began to see a need to
develop a specific empirically-based, comprehensive model for genetic counseling
practice. In 1978, a group of genetic counselors proposed the idea of a professional society,
and proponents from around New York City met biweekly for fourteen months to develop
the by-laws for the society (which also, in turn, defined the profession of genetic counseling
itself). One pivotal decision was whether to keep the title of “genetic counselor” over an
7

alternative such as “genetics associate”. While those who had obtained the former title
upon graduating from a Master’s program wanted it to remain unchanged, they were given
pushback from medical genetics providers at the time. In a quote that is notable for its
similarity to current controversies1, Charles Epstein, MD (a medical geneticist), stated at
the 1972 American Society of Human Genetics meeting: "To me, the term 'genetic
counselor' connotes one who is capable of giving genetic counseling, with all that it entails.
It is my contention, and I am prepared to be proven wrong, that except in the rarest of
instances, non-medically trained individuals are not so prepared... because counseling must
be based on the medical implications of an accurate diagnosis...I do not see how anyone
without medical training can honestly accept responsibility in these areas." He conceded
that others, e.g., "basic geneticists (PhD), public health nurses, social workers, or genetic
associates... are certainly capable of providing valuable assistance and of carrying out many
of the functions that are part of the overall counseling situation...I do not regard these
individuals as 'genetic counselors'... associates, assistant, aides, collaborators, yes;
counselors, no!" (C. J. Epstein, 1973, p. 47). Audrey Heimler, the only genetic counselor
at that meeting, realized at that time that “genetic counselors would have to define, and
possibly defend, their place in the medical community” (Heimler, 1997). Unfortunately,
not much has changed in that regard (see footnote 1).

After much debate over the title of the profession and the formation of a
professional society between physicians and genetic counselors, the counselors did not

1

In 2021, the American College of Medical Genetics has recently pushed back against genetic counselor
licensure in some states based on verbiage stating that genetic counselors can order genetic testing for
their patients. ACMG contends that this is only within the scope of practice of medical geneticists, not
genetic counselors (ACMG, n.d.).

8

concede and ultimately formed the National Society of Genetic Counselors (NSGC) in
1979 (Heimler, 1997). The first newsletter of NSGC, “Perspectives”, was published in
March 1979, and the Journal of Genetic Counseling was established and began publishing
genetic counseling submissions in 1992 (Heimler, 1997).

Certification of genetic

counselors developed alongside certification of medical geneticists in 1981 through the
American Board of Medical Genetics (ABMG). However, in 1991, the American Board
of Medical Specialties recognized ABMG as a bona fide board for medical certification, at
which time ABMG could no longer certify non-doctoral degree providers. Therefore, in
1993, the American Board of Genetic Counseling (ABGC) was established and began
setting the competency standards for the genetic counseling profession. Of the 631 genetic
counselors originally boarded by ABMG, 495 decided to become charter members of
ABGC (ABGC - Mission & History | ABGC, n.d.). ABGC began accrediting genetic
counseling programs based upon established practice-based competencies for trainees in
1995 and offered the first certification exam for genetic counselors in 1996. In 2013, the
Accreditation Council of Genetic Counseling (ACGC) officially separated from ABGC;
ACGC now reviews and provides accreditation of genetic counseling programs, and
ABGC certifies genetic counseling graduates who meet qualifications and pass the board
exam (American Board of Genetic Counseling, 2021).

Beyond Nondirectiveness in Genetic Counseling

Beginning the early 1990s, the concept of nondirectiveness in genetic counseling
began to draw some criticism. Kessler espoused that it may actually be elusive: when a
counselor attempts to be objective in providing information to a patient about a prenatal
9

diagnosis of Down syndrome, for example, just the mere fact that he/she spends more time
talking about the option of pregnancy termination or continuation may influence the
patient’s decision (Kessler, 1992).

Additionally, he adds that nondirectiveness and

directiveness are actually both forms of persuasion. “In the case of directiveness, the
counselor wishes to influence the counselee’s behavior…In nondirective counseling, the
counselor tries to persuade the counselee to think that they have the capacity and ability to
make and carry out their own decisions” (i.e. Rogerian unconditional positive regard)
(Kessler, 1992, p. 11). Additionally, a nondirective approach may be unhelpful and
frustrating to patients who lack the understanding of the impact of genetic disease in the
same way as the counselor, thus they could benefit from his/her foresight in decisionmaking. Kessler is later critical of using Rogerian nondirectiveness in genetic counseling
settings in that Roger’s approach is longitudinal, while genetic counseling sessions are
often singular events. He goes on to states that “many counselors are not well-trained in
the techniques of neutrality and, like most human beings, are blind to the extent to which
their personal beliefs and ideals intrude into their counseling…” (Kessler, 2001). Perhapstwenty years later- he would have stated instead that genetic counselors are often unaware
of our implicit biases that subconsciously play a role in our sessions.

Because of concerns about the limitations of teaching nondirectiveness alone in the
training of genetic counseling students, other theories of optimal genetic counseling
strategies began to emerge. Kessler (2001) and Elwyn (2000) point to the more recent
concept of shared decision-making (SDM) and its similarity to the actual goals of genetic
counseling (and of nondirectiveness) (Elwyn et al., 2000; Kessler, 2001). In both SDM
and nondirectiveness: patient autonomy is respected, a two-way interaction between the
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patient and professional is promoted, and an individualized approach to each patient is
required. Using a SDM approach, genetic counselors can make recommendations to their
patients (e.g. genetic testing for a predisposition to cancer) while exploring the experiences
and values of the patient which will play a role in the patient’s decision regarding testing.
It is important to note that patients must have the capacity to understand their options and
the associated risks, benefits, and uncertainties (tenets of informed consent) and that
individuals with lower health literacy have more difficulty engaging in SDM (Pieterse &
Finset, 2019). Additionally, one limitation of using the word “shared” in SDM is that the
consequences of the decision are not ultimately shared—the genetic counselor does not
undergo a prophylactic mastectomy or terminate a pregnancy when those decisions are
made (Kessler, 2001). One ethical quandary when considering SDM in this context is
when a genetic counselor feels obligated to attempt to persuade a patient to make a
particular choice, such as when a patient is hesitant to discuss with their family members
the potential that they carry a pathogenic variant in a cancer predisposition gene. In this
situation, the genetic counselor may feel the need to explain the importance of warning
family members above and beyond a SDM approach (Elwyn et al., 2000).

Current Approaches to Psychosocial Genetic Counseling Practice

Along with the rapid rise of genetic and genomic technologies and increased
presence of genetic counseling in medical specialties (cancer, cardiology, neurology, etc.)
came the need to reevaluate the practice of genetic counseling. Was our current model of
practice meeting the needs of patients in this new era of genomic medicine? As of the mid2000s, a clearly defined model of genetic counseling practice had not yet been established.
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In 2005, several genetic counseling program directors and researchers endeavored to create
a cohesive, empirically-based model of genetic counseling practice through a review of the
current literature and a consensus conference with leaders in the field. The goal was to
provide consistency and continuity in the provision of genetic counseling services and to
provide a common context for training of genetic counseling students (Veach et al., 2007).
The group utilized a conceptual framework for nursing practice developed by Braun, Riehl
and Ray (1982), who describe four components: (1) Tenet—a principle, doctrine, or belief
held in common by members of a group; (2) Goal—aim, purpose; content specified as aim
for activity; (3) Strategy—a careful plan or method, especially for achieving an end; and
(4) Behavior—Action/reaction; personal conduct (Braun et al., 1982). The result was the
development of the Reciprocal Engagement Model (REM), based on five key tenets:
genetic information is key; relationship is integral to genetic counseling; patient autonomy
must be supported; patients are resilient; and patients’ emotions make a difference. Given
these five tenets, the group developed goals, strategies and behaviors to enhance the
practice of genetic counseling around these issues. Ultimately, the REM model can be
represented like a triangle with “education”, “individual patient attributes”, and
“relationship” all working in correlation to one another to contribute to a desired outcome
(see figure 1).

The reciprocity aspect of the model involves the tenets being

complementary in the process, and engagement refers to the mutual participation needed
between the counselor and the patient in the relationship (Veach et al., 2007). While
theories from other areas of psychology/psychiatry have been raised either to enhance the
REM model (Ash, 2017) or as alternatives (Biesecker et al., 2017), the REM is currently
the standard model promoted within genetic counseling training programs.
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Figure 1: Reciprocal-Engagement Model (Veach, P.M., Bartels, D.M. & LeRoy, B.S.
Coming Full Circle: A Reciprocal-Engagement Model of Genetic Counseling Practice. J
Genet

Counsel

16,

713–728 (2007). https://doi.org/10.1007/s10897-007-9113-4)
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CHAPTER TWO
REPRODUCTIVE AUTONOMY AND ASSOCIATED ETHICAL ISSUES

Reproduction and child-rearing are two fundamental experiences of humanity. The
desire to have biological children is a natural and innate drive for many individuals, and
the inability to reproduce or to have healthy children can rattle one’s self-identity
dramatically (Cousineau & Domar, 2007). Because of the strong biological imperative,
reproductive freedom is considered by many to be a basic human right. For example, in
1932, the U.S. Supreme Court declared procreation as a fundamental right in Skinner vs.
Oklahoma, asserting that the Oklahoma Habitual Criminal Sterilization Act- a law which
allowed for unconsented sterilization of individuals convicted of two or more crimes- was
unconstitutional in that it violated the 14th Amendment (Skinner v. State of Oklahoma Ex
Rel. Williamson, Atty. Gen. of Oklahoma, 1942).

Additionally, the United Nations

Declaration of Human Rights states that “men and woman of full age, without any
limitation due to race, nationality, or religion, have the right to marry and found a family”
(United Nations, 1948).
Most advocates of reproductive freedom promote a negative right to reproduction,
which is the right to make autonomous decisions regarding if and when to have children
without interference, and is the basis for the aforementioned assertions. However, some
individuals promote the concept of reproduction being a positive right—individuals have
the right to reproduce and should be provided with assistance if unable to do so
(Beauchamp et al., 2013).

The extent to which one has a positive right to beget/raise

children falls along a spectrum: 1) the right to have a child in general, 2) the right to have
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a biologically-related child, 3) the right to have a healthy biologically-related child and 4)
the right to have a biologically-related child with whatever traits the parents select. It is
clearly implausible to assert that everyone has the right to have a healthy biologicallyrelated child, much less one who has all the traits the parents select, given that we do not
have a complete understanding or control of our genome or environmental factors that play
a role in fetal development, therefore we cannot guarantee the health of a child for anyone.
Proponents of a right to have a child, including a biologically-related child, argue that ART
such as in-vitro fertilization should be provided (including funding through health
insurance or governmental intervention) to couples experiencing infertility (discussed
further in Chapter Three). However, the positive right to reproduction breaks down when
a couple is not selected as adoptive parents (outside of any societal biases bases on race,
religion, etc.) or when ART is not available or helpful for a given problem (e.g. a woman
with mitochondrial disease, discussed in Chapter Three). How might that couple demand
a child in these circumstances, given their positive right? In general, the reproductive
justice literature becomes muddy when discussing positive versus negative reproductive
rights—this chapter will focus on the negative right to reproduction (other than where
stated outright as a positive right) in the form of access, inclusive of prenatal care and
information around reproductive decision-making, rather than positive rights to childbearing.
A negative right to reproduction suggests that one should have the right to
deliberate on one’s goals and make reproductive decisions in support of those goals (be it
contraception, abortion, or becoming pregnant) without coercion or intervention. In recent
decades, the arguments around reproductive autonomy and freedom have centered on the
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legality of, and access to, ways to avoid procreation such as abortion and contraceptives
(Burwell v. Hobby Lobby Stores, Inc., 573 U.S. 682 (2014), 2014; Planned Parenthood of
Southeastern Pennsylvania v. Casey, 1992; Roe v. Wade, 1973) as well as the right to
reproduce including freedom from forced sterilization (Buck v. Bell, 1927; Skinner v. State
of Oklahoma Ex Rel. Williamson, Atty. Gen. of Oklahoma, 1942). However, in addition
to the availability of these reproductive resources without interference, a negative right to
reproductive autonomy also requires information to be able to deliberate upon and
determine what decision falls in line with one’s goals—in other words, informed consent.
In this chapter, I will argue that with the emergence of new reproductive technologies in
genetics and genomics, including cell-free fetal DNA testing (or non-invasive prenatal
screening, NIPS), doubt has been cast on whether these tests promote or discourage
reproductive freedom.

Additionally, I will contend that systemic racial and ethnic

disparities in healthcare have limited reproductive autonomy for persons of color and that
recent restrictive abortion laws not only limit reproductive decision-making, but they do
so in a socially unjust and unethical manner.
Non-Invasive Prenatal Screening (NIPS) and Reproductive Autonomy
Prenatal screening through the use of cell-free fetal DNA testing (also known as
non-invasive prenatal screening, NIPS) specifically aims to promote reproductive
autonomy by giving patients knowledge about the risk of their child being affected with a
genetic disorder such as trisomy 21 and the option to do further diagnostic testing. A
crucial aspect of prenatal screening- and promoting reproductive autonomy in this way- is
allowing patients to accept or reject the screening by making an informed decision (Benn
& Chapman, 2010; Kater-Kuipers et al., 2020). One concern raised regarding a simple
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blood test being so sensitive and specific is that NIPS will become routinized within
obstetrics practices and added to the plethora of blood tests ordered for pregnant women,
most which do not carry such significant weight for reproductive decision-making.
Women will be told to get their blood drawn without being given sufficient information or
really even the option to opt out (Parham et al., 2017; Schmitz et al., 2009). Unfortunately,
there is evidence to suggest that women are not being provided with pre-test counseling
regarding the benefits, limitations, and ramifications of testing, and indeed many women
are opting for the testing in order to plan for their gender reveal parties without a thorough
understanding of the purpose of the testing (Cernat et al., 2019; Gregg et al., 2016; Marteau
& Dormandy, 2001; Suskin et al., 2016; personal communication).
Commercial laboratories that offer NIPS provide variable information about the
benefits and limitations of their test on their websites (MaterniT 21 PLUS Test | Integrated
Genetics, n.d.; Natera, 2021).

Some sites emphasize that the testing will provide

information about the sex of the pregnancy rather than its intended purpose as a screening
tool for chromosomal aneuploidies (Natera, 2021). Furthermore, Michie et al. (2016)
reviewed informed consent forms for NIPS developed by commercial labs and healthcare
providers. Only one-third of the forms stated that NIPS testing was optional and half stated
that results could be incorrect (falsely positive or negative) (Michie et al., 2016). The
financial incentives for commercial labs to promote NIPS, without clearly informing a
patient of the test’s ramifications, can be viewed as a potential conflict of interest.
Describing prenatal screening technologies such as NIPS as advocating for reproductive
autonomy without closely studying the impact of un-informed consent on the process is, at
best, doing a disservice to the concept of autonomy. Not only are women learning that

17

their pregnancy has a high risk of a severe and life-limiting condition such as trisomy 18
or 13, they are also learning of a high risk for sex chromosome abnormalities such as
Klinefelter syndrome which is typically only associated with infertility in adulthood.
Klinefelter syndrome would typically not be diagnosed in infancy or childhood, yet now
parents are discovering the diagnosis in the first trimester of pregnancy. This can lead to a
host of psychological ramifications both for the parents and the child (Hardart & Chung,
2014; personal communication).
Clearly, in order to promote reproductive autonomy, obstetrics practices need to
ensure that their patients are fully informed about the potential ramifications of NIPS.
Michie et al. make several recommendations for informed consent forms, including the
need for pre-test counseling in addition to written information (Michie et al., 2016). While
it may not be feasible for all pregnant patients to receive one-on-one genetic counseling
prior to NIPS screening, providing patient education videos that are unbiased (e.g. not
developed by a commercial laboratory) and the option to discuss the testing with a provider
should be a minimal requirement.
Lack of Accessibility to Reproductive Autonomy
The concept of reproductive autonomy is inextricably tied to reproductive justice.
It is understood that reproductive autonomy is limited in that all medical options are not
available to all people due to social or economic reasons (Resta, 2021). However, the
National Society of Genetic Counselors’ Code of Ethics states that genetic counselors must
“enable their clients to make informed decisions, free of coercion…” and “provide genetic
counseling services to their client regardless of their clients’ abilities, age, culture, religion,
ethnicity, language, sexual orientation and gender identity” (National Society of Genetic
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Counselors, 2017). Given this mandate to promote autonomous decision-making no matter
who the client is, we should reduce the limitations to this autonomy as much as possible.
Considering the many atrocities committed to persons of color, poor people, and others
considered “unfit” to reproduce including forced sterilization and anti-miscegenation laws,
reproductive justice has long remained elusive. The term ‘stratified reproduction’ was
coined to describe the ways in which the fertility, reproduction, and maternity of some
people are valued, and the fertility of others is not (L. Harris & Wolfe, 2014) As
Mutcherson states in her essay: “regulating procreation has long been and continues to be
a convenient means by which to categorize the worthiness of citizens and people”
(Mutcherson, 2017, p. 13). She argues that legally establishing a positive right to
reproduction (specifically non-coital reproduction through assisted reproductive
technologies) would promote justice to a wide variety of people who currently do not have
access to it due to its significant expense and lack of coverage by insurance.

For example,

individuals in the LGBTQ+ community or single women who seek to have children are not
medically infertile but rather socially infertile. Therefore, their health insurance plans will
not cover IVF or other forms of ART, which is prohibitively expensive for many people
(Mutcherson, 2017). This would essentially be the promotion of the negative right to
reproduction in that it reduces barriers (e.g. interference or discrimination) to reproduction
in this population.
As with many other areas of healthcare, socioeconomic and racial/ethnic factors
play a role in who has access to reproductive options. It is well known that AfricanAmerican women are more likely to experience morbidity and mortality during pregnancy
and delivery. In fact, in 2018, the maternal mortality rate was 2.5 and 3.1 times higher in
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African-American women than in non-Hispanic white women and Hispanic women,
respectively (Hoyert & Miniño, 2020). The underlying reasons for these disparities is
complex and intersectional but likely involves unequal access to prenatal care due to
economic and insurance barriers as well as structural racism in general (Capitman, 2018).
In fact, reproduction is still stratified in this country; while not as explicit as forced
sterilization, implicit biases still remain about whose reproduction is valued and thus who
will have access to reproductive services (Lyerly et al., 2019).
A qualitative study by Logan et al. (2021) examined the lived experiences of young
Black women who visited a family planning healthcare provider for contraception. The
majority of the women were covered by health insurance (91%) and were college-educated
(73%). Common themes that emerged for the participants included the desire to have
patient-provider racial concordance (which was difficult to find), the rarity of a
discussion/deliberation between the patient and provider, and the pervasive mistrust of
healthcare as a part of Black consciousness (Logan et al., 2021). One poignant quote
highlighted the stereotypes experienced by these women:
“ . . . stigma that . . . Black women’ll . . . just start popping out babies if they’re not
on birth control, babies that they can’t afford to have . . . so it’s like, get you on something,
keep you on something . . . that visit put it into perspective.” (27-year-old, high socioeconomic status) (Logan et al., 2021, p. 1175)

Due to the negative experiences of some of these women, they were less likely to fill their
prescriptions for contraception or pursue future healthcare appointments. These themes
are likely applicable in the setting of prenatal care as well and exhibit some of the complex
issues that must be addressed to ensure some degree of equality in terms of reproductive
autonomy.
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Even if women were universally offered the option of prenatal screening, there are
significant disparities in terms of what they can do with the information provided by such
testing. If a prenatal screening test (e.g. NIPS) reveals that a pregnancy is at higher risk
and diagnostic testing confirms that the fetus is affected, women are typically given the
option of either continuing or terminating the pregnancy. However, due to the Hyde
Amendment, pregnancy terminations are not covered by Medicaid in the majority of states,
even in the case of fetal anomaly (Guttmacher Institute, 2021). Unless these women have
the financial resources themselves or can secure the funding from a third party to pay for a
termination, which can be thousands of dollars in the second trimester when these results
would be available, their only choice is to continue the pregnancy. This is clearly inequity
in reproductive justice. Moreover, in women aged 15-49 years, 29% of Black and 25% of
Hispanic women were covered through Medicaid compared with 15% and 12% of White
and Asian women, respectively (Guttmacher Institute, 2021). Therefore, this ban on
coverage of pregnancy termination disproportionately affects women of color. Lastly,
while I am not making judgements regarding the value of the life of children with
disabilities such as Down syndrome, having a child with a disability can empirically be
more financially and socially taxing on parents (Barros et al., 2019; McGrath et al., 2011).
For individuals who are already experiencing hardships, this is an added burden that is not
forced upon affluent (White) women who have private insurance coverage.
Sister Song was created in 1997 to promote reproductive justice in the marginalized
members of society such as people of color and transgender people.

They define

reproductive justice as “the human right to maintain personal bodily autonomy, have
children, not have children, and parent the children we have in safe and sustainable
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communities” (Sister Song, n.d.). Sister Song promotes not only the legality of abortion,
but accessibility to reproductive choices including abortion and also contraception,
sexually transmitted infections care, and adequate prenatal and pregnancy care. They
advocate for an intersectional approach, addressing the underlying reasons for disparities
in reproductive justice outside of socioeconomic factors, including subversive acts to
ensure political and social dominance.
There is a growing body of evidence that persons of color have less access to
genetic counseling and testing in the hereditary cancer setting; there is little literature on
referrals in other settings such as for prenatal screening/diagnosis (Dharwadkar et al., 2020;
Nikolaidis et al., 2019; Oslabeck et al., 2019; Peterson et al., 2020; Silverstein, 2015;
Thompson et al., 2012). Peterson et al. (2020) found a statistically significant difference
in referral rate for hereditary breast cancer genetic counseling between white and Black
women, independent of employment status, Medicaid insurance, and chemotherapy status.
Once referred, there were no differences in genetic counseling uptake by race (Peterson et
al., 2020). Olsabeck (2019) did find a difference between genetic testing uptake, with
Black women being significantly less likely to order testing than white women. Of women
who did not pursue testing, 15.8% of Black women stated lack of insurance coverage as
their reason, compared with only 10.4% of white women (Oslabeck et al., 2019). In
addition to lack of insurance, studies have also indicated both mistrust and lack of
education/awareness of cancer genetic testing among African-Americans as barriers to
receiving these services (Lumpkins et al., 2020; San Miguel-Majors et al., 2020). More
research should be conducted on access to prenatal genetic counseling services, including
pre-conception or infertility counseling, for persons of color. Additionally, education is
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needed in these communities, ideally through community-based programs, to promote
understanding of the genetic counseling in the prenatal and hereditary cancer settings.
Restrictive Abortion Laws
I would be remiss in writing a chapter on reproductive autonomy without
addressing the current political climate around abortion access. The year of this writing,
2021, was called the worst legislative year ever for abortion rights by the Guttmacher
Institute (Nash, 2021). In fact, nineteen states have enacted abortion restrictions in 2021
(Luthra, 2021). One particularly restrictive law, Texas S.B.8, was signed into law by Texas
governor Greg Abbott on May 19, 2021 (Najmabadi, 2021). This law, coined the Texas
“heartbeat” bill, bans abortion for any pregnancy in which fetal chest movement can be
detected, which occurs around six weeks gestation.2 This is earlier than many women know
they are pregnant. While other “heartbeat” bills have been attempted in the past, this law
removes the need for governmental enforcement of the ban and allows private citizens to
sue abortion providers- or anyone who “aids and abets” an abortion (including an Uber
driver) and receive monetary compensation for doing so. The lack of state or governmental
enforcement makes the law harder to strike down in court as there is no defendant to make
an injunction against (Oxner & Bohra, 2021). The ban does not exclude victims of rape or
incest (McCammon, 2021).
The issues I raise with these restrictions to abortion in conservative states are
ethical, not legal ones. I take issue with the downstream ramifications of this law on the
already marginalized individuals and on genetic counseling patients in these states

2

The term “heartbeat” has been criticized for being misleading- embryos do not actually have a heartbeat
this early in gestation.
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(Planned Parenthood, 2021). Making abortion illegal after around six weeks gestation
eliminates the option for termination of pregnancy following an abnormality identified by
prenatal diagnosis (or fetal ultrasound) for virtually all women (save those who have IVF
and PGT). The earliest screening modality for aneuploidy or heritable conditions during
pregnancy is NIPS, which cannot be done prior to nine weeks gestation. Again, women
who have the means and receive a prenatal diagnosis of aneuploidy or another anomaly in
the first or second trimester of pregnancy have the option for pregnancy termination (by
traveling out of state) while those who do not have the means do not. The National Society
of Genetic Counselors Code of Ethics states that genetic counselors must “enable their
clients to make informed decisions, free of coercion…” (National Society of Genetic
Counselors, 2017). While there are clinics available out of state and even funds available
for some women to travel to gain access to abortion, these services simply are not available
to everyone (Planned Parenthood, 2021). It is difficult to make an informed decision
without having a choice upon which to decide. Further, Uhles eloquently lays out the
concerns around Texas S.B.8 as a genetic counselor in Texas (and native-born Texan)
regarding the downstream ramifications of the bill. Specifically, she writes:
“Currently, our team is working with a family who, after delivery,
discovered their son had multiple anomalies that will have a large impact
on his quality of life should he survive this critical period. They are facing
the agonizing decision of withdrawing care. How is this outcome preferred
to an alternative of withdrawing care prior to delivery via abortion? I am
haunted by the impending suffering from the looming reality of this tragedy
that will be played out over and over in NICUs across the state in the
upcoming months, not to mention the millions of dollars of NICU bills that
will bankrupt families or go largely under-reimbursed by Texas Medicaid
and financially cripple hospitals in its wake” (Uhles, 2021).
As she points out, when diagnoses of fatal genetic conditions are made prenatally in states
with these restrictive abortion laws, families will be forced to continue their pregnancy
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(complete with all of the psychological ramifications of knowing that the baby that will die
soon after death that entails) and make a decision after birth regarding continuing or
withdrawing care. The families with Medicaid—the same ones that will not be able to
afford to travel out of state for a termination—are left with the biggest psychosocial
burdens, and the hospitals where the babies are born are left with the financial
ones. Ironically, in 2021, the legislatures in Texas who so strongly support this bill are
the same legislatures who are holding up a bill to expand Medicaid services to the poor,
which could benefit the children born to poor Texan mothers (K. B. Harper, 2021). They
are also not advocating for public school funding or other types of social support for
families (Kowalick, 2021). As Resta (2021) states: “From an ethical and social justice
standpoint, it is difficult to justify opposition to abortion without a concomitantly
passionate support of governmental and other support to make sure that all children have
adequate medical, educational, nutritional, and economic resources” (p. 7).
Lastly, there are several theories of justice than can be applied to the
implementation of restrictive abortion laws. First, utilitarianism, as championed by John
Stuart Mill in the 1800’s and Peter Singer in the 21st century, attempts to achieve the
greatest amount of good for the greatest number of people. The fundamental question as
it relates to these laws is, of course, whether embryos at 6 weeks gestation are considered
“people” in this definition (which I’ll refer to as the “embryonic personhood” view from
this point). If that is the case (which is what many proponents of this law presumably
espouse), then the greatest amount of good does occur by making abortion illegal starting
at six weeks gestation. The effects on quality of life for the mothers who would have had
an abortion, should it have been legal, does not hold a candle. (However, does movement
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in the chest really define when life begins for them? I would assume that most proponents
also feel that embryos prior to 6 weeks gestation are also “people”.) If the embryo is not
considered a “person” at 6 weeks gestation, the greatest good for the greatest number of
people- in terms of birthed people- would not occur with the implementation of restrictive
abortion laws. In fact, while women cite many reasons for having an abortion, a major
driver is socioeconomic—women state that they cannot afford a child (Kirkman et al.,
2009; Rousso, 2000; Santelli et al., 2006). Making abortion less (or not) accessible will
only exacerbate their financial difficulties.
An egalitarian view of justice maintains that people ought to be treated as equals—
possessing equal fundamental worth and dignity and as equally morally considerable. With
the embryonic personhood viewpoint, the embryo should be provided the same respect as
birthed persons. However, if one does not hold this view, egalitarian justice is also
contradicted by restrictive abortion laws for reasons already discussed, by creating a
classist system in terms of who has accessed to certain medical procedures and who does
not (Arneson, 2013). For those who do not hold the embryonic personhood viewpoint,
there is also no way to reconcile this bill with a libertarian, “don’t tread on me” perspective,
which typically falls most closely in line with the traditional views of the politicians who
passed this law. The very act of denying women’s autonomy goes against the importance
of individualism and freedom of choice espoused by libertarian philosophy.
Lastly, the Rawlsian theory of justice should be considered. Rawls’ justice as
fairness theory acknowledges that inequalities in society are inevitable—not everyone is
born winning the “genetic (or environmental) lottery”. However, citizens do not deserve
to be born into a particular social strata—no one deserves to be born rich or poor, a
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particular gender or into a particular racial or ethnic group. Liberties and goods should
overall be shared equally because everyone has the same moral value, however the greatest
benefit should be given to the least-advantaged members of society (the difference
principle) in order to give fair equality of opportunity (Moskop, 1983). Given this theory,
those who have not won the genetic (or environmental) lottery should be given more
liberties/goods than others. For those espousing embryonic personhood, embryos should
clearly be given fair equality of opportunity. Given the opposing viewpoint, disadvantaged
women should be given at least as much, if not more, reproductive autonomy than women
who are advantaged. While proponents of restrictive laws such as S.B.8 may claim that
are treating everyone equally under the law, the practical implications of the law would not
bear this out.
Conclusion
On the surface, advances in reproductive technologies such as NIPS allow women
to have greater access to reproductive choices by diagnosing chromosomal aneuploidies
early and with more sensitivity than previous screening modalities. However, without
providing pre-test informed consent for these tests, we are not promoting informed
decision-making, which at its core is based in the principle of autonomy. Furthermore,
while the right to reproduce (or not) without interference is often taken for granted among
affluent White Americans, reproductive autonomy is surprisingly elusive for poor and/or
minorities in this country.

Unfortunately, political winds have shifted towards less

reproductive autonomy in several U.S. states. As a founding principle of the profession,
genetic counselors have a mandate to advocate for reproductive autonomy. In addition to
promoting informed decision making, the NSGC Code of Ethics also states that genetic
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counselors should “adhere to applicable laws and regulations. However, when such laws
are in conflict with the principles of the profession, genetic counselors work toward change
that will benefit the public interest” (National Society of Genetic Counselors, 2017).
Clearly, this gives us a mandate to advocate against restrictive abortion laws for the sake
of our patients and public interest at large.
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CHAPTER THREE
ASSISTED REPRODUCTIVE TECHNOLOGIES
Until recently, couples at risk for having a child affected with a genetic disorder
due to, for example, a family history of the disorder, had very few options. They could
decide not to be parents, adopt a non-biological child, or roll the dice and accept the chance
of having an affected child (with or without prenatal diagnosis).

In the 1990s,

preimplantation genetic diagnosis (now preimplantation genetic testing [PGT]) was
implemented, allowing scientists to create embryos from couples’ gametes using in vitro
fertilization (IVF) and perform genetic testing on one embryonic cell to determine which
embryos are unaffected. PGT is now used for multiple indications, including testing
embryos for single gene disorders in at risk couples, chromosomal aneuploidies, and even
polygenic testing for multifactorial disorders (Treff, Eccles, et al., 2019).

Ethical

implications involve the potential for creating “designer babies” (Ly, n.d.; Steinbock, 2008;
Whetstine, 2015). Moreover, mitochondrial replacement therapy (MRT) has recently been
introduced in the U.K. to allow women with mitochondrial disease due to mutations in
mitochondrial (mtDNA) to have biological children without passing on their abnormal
mtDNA.

Because the practice involves using nuclear DNA from one woman, an

enucleated oocyte from a second woman, and a sperm from a man, the resulting child has
three “parents” and raises legal and ethical questions. This chapter will discuss the ethical
implications of using PGT as well as MRT.
Designer Babies Debate
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One of the most hotly debated topics around assisted reproductive technologies has
been the potential for creating “designer babies”, defined as “babies originated from
embryos created by in-vitro fertilization (IVF) and selected because of the presence or
absence of particular genes or a baby created by genetic interventions into pre-implantation
embryos in the attempt to influence the traits the resulting children will have” (Pang & Ho,
2016). While utilizing PGT to prevent heritable diseases such as cystic fibrosis or
chromosomal abnormalities is (relatively) uncontroversial, the same technology has been
used to select for gender and eye color and could be used for a number of other non-medical
indications in the near future (The Fertility Institutes, 2021).3 Additionally, using PGT to
reduce the likelihood of common, polygenic diseases such as cardiovascular disease,
cancer, and diabetes has begun, called PGT-P (P representing polygenic as distinguished
from PGT-M, which tests for monogenic disease). Treff et al. (2019) demonstrated the
ability to accurately predict chromosomal aneuploidy, structural rearrangements, and
perform genome sequencing to test for monogenic and polygenic disease on positive
controls with the amount of DNA available from an embryo biopsy (Treff, Zimmerman, et
al., 2019). In 2020, Treff et al performed the first clinical application of PGT-P in a same
sex couple using donor eggs and half the sperm from each male partner (Treff, Eccles, et
al., 2019). One partner reported a history of cardiovascular disease and stroke in two
grandparents, and the other reported a history of breast cancer and type 2 diabetes in
multiple family members. IVF and PGT-P was performed on six embryos, providing
polygenic risk scores for the lifetime risk of type 1 diabetes, type 2 diabetes, breast cancer,
testicular cancer, prostate cancer, basal cell carcinoma, malignant melanoma, heart attack,

3

I say “relatively” uncontroversial in that there are ongoing arguments from disability rights advocates
about ARTs promoting ableism, which will be discussed in future modules (not included in this thesis).
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atrial fibrillation, coronary artery disease, hypertension, and high cholesterol. Results from
one embryo were not available due to amplification failure—of the other five, all were
euploid and two had a high risk of breast cancer. The couple chose to repeat the cycle to
produce more embryos (no other information provided) (Treff, Eccles, et al., 2019).
Ethical Arguments Against Genetic Selection
There are many ethical arguments that have been made both for and against using
PGT to allow parents the option of “picking” their child’s genes. A hotly debated argument
against PGT is the doctrine that embryos carry the status of persons and that creating
embryos, some of which will be destroyed, is morally objectionable. The moral status of
embryos is beyond the scope of this chapter (and, indeed, could be the topic of an entire
thesis itself). Beyond that, objections to “designer babies” have included arguments
against parents exerting control over their children’s traits by choosing traits without the
child’s consent, abandoning the “giftedness” of having children, increasing ableism, and
exacerbating the gap between the rich and poor.
The argument that parents having the option to choose their child’s traits denies the
child the “right to an open future” in that the child does not consent to the genes his or her
parents select for or against. What if, for example, a couple desires for their child to
become an Olympic athlete and choose an embryo with desirable athletic genes, but the
resulting child (Johnny) instead desires to be a mathematician? Will Johnny’s parents insist
upon him being an athlete, given that they went to the time and expense to enhance
Johnny’s athletism genes? Regarding the ability to select for athleticism genes in our child,
Michael Sandel, in his deeply compelling book, The Case Against Perfection, states that
the “danger is that [enhancement] represent[s] a kind of hyperagency, a Promethean
31

aspiration to remake nature, including human nature, to serve our purposes and satisfy our
desires” (Sandel, 2007, p. 28). We are treating the child has a means to an end rather than
a gift to be appreciated as is.4
Disability rights advocates are concerned with using PGT to select against disability
in that it may promote discrimination or ableism. Currently in the U.S., the majority of
pregnancies diagnosed with trisomy 21 via prenatal diagnosis during the first or second
trimester are terminated, and greater than 99% are terminated in Iceland (Mansfield et al.,
1999; S. Zhang, 2020). How much easier, in the case of PGT, is it to just “select another
embryo” rather than terminating a wanted pregnancy in the second trimester? If fewer
persons with disabilities exist, will there be fewer services for those individuals? Erik
Parens and Adrienne Asch are well-known disability rights advocates and critics of
pregnancy termination based on the diagnosis of a genetic condition (e.g. trisomy 21).
While the stated goal of prenatal diagnosis (and PGT) is to identify abnormal pregnancies
in order to provide women with reproductive freedom, Parens and Asch argue that the
resulting decrease in birth of children with genetic conditions creates an ethical quandary
(Parens & Asch, 2003b). Specifically, they state that “discrimination results when people
in one group fail to imagine that people in some ‘other’ group lead lives as rich and
complex as their own…Everyone—including bioethicists, obstetricians, and genetic
counselors—is susceptible to such failures of imagination” (Parens & Asch, 2003b). This
failure of imagination can also be defined as misunderstanding the “lived experience” of
individuals with genetic disease. Parens and Asch use two arguments to support their

4

The right to an open future argument will be discussed further in a module on newborn screening using
genome sequencing.

32

position: the Expressivist Argument and the Parental Attitude Argument. The Expressivist
Argument states that terminating a pregnancy (or in this case, selecting against an embryo)
based on the diagnosis of a genetic condition expresses an opinion that that the presence of
one trait or condition obliterates everything else about that fetus (or embryo)—the trait
stands in for the whole (Parens & Asch, 2000). This sends a harmful message to those with
the same trait or condition that their lives are not worth living. The Parental Attitudes
Argument states that selecting against traits represents a problematic attitude toward
parenting because parents with a “selective mentality” are not being accepting of whatever
child they are given (Parens & Asch, 2003b).5 Sandel (2007) asserts a similar concern to
the Parental Attitude Argument in what he calls the “ethic of giftedness” (Sandel, 2007).
He states that “to appreciate children as gifts is to accept them as they come, not as objects
of our design, or products of our will, or instruments of our ambition….The problem [of
genetic enhancement] is not that the parents usurp the autonomy of the child they
design…The problem lies in the hubris of the designing parents, in their drive to master
the mystery of birth” (Sandel, 2007 p. 46).
Civil rights advocates point to the current disparities that exist in health and
healthcare and argue that allowing for PGT to select against disease or for desirable traits
like intelligence or athletic ability will further the divide between “haves” and “have nots”
(Neumann, 1997; Whetstine, 2015). IVF and PGT are often not covered by health
insurance policies, particularly when a couple is not experiencing infertility. Using these
technologies is prohibitively expensive for almost everyone, let alone the marginalized in

5

The disability critique will be discussed further in a module on the tension between prenatal diagnosis
and disability rights (not contained in this thesis).
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society (Whetstine, 2015). Further complicating this debate is the fact that Medicaid, the
state-run insurance plan available to the poor, does not cover pregnancy termination in
most states, even when fetal abnormalities are diagnosed (Guttmacher Institute, n.d.).
Women with Medicaid are already not given the same reproductive choices that women
with private insurance enjoy. Will the availability of PGT for selection of genetic traits—
for the rich only—increase this disparity?
Sandel (2007) raises an analogous concern regarding the use of PGT to select for
genetically advantageous traits. Rather than extending the divide between rich and poor,
he is concerned that the responsibility to ensure our children have the most “fit” genes
would diminish our solidarity with those less fortunate than us. He argues that the
uncertainty of life and the “gift” of our good fortune force us to feel empathy for those who
have less. Those of us who have won the genetic lottery, through chance, should help those
who, through no fault of their own, were not given the same gifts. Our understanding that
we (or our parents) are not wholly responsible for our own success allows us to appreciate
what we have and want to share it with those who have been given less than us. Winning
the genetic lottery through enhancement may cause us to view those who are not enhanced
as unfit, and in need of eugenic repair, rather than other humans with whom we are all in
this together (Sandel, 2007).
Ethical Arguments In Favor of Genetic Selection
Bonnie Steinbock (2008) argues against all of these objections to genetic selection
(Steinbock, 2008). She first asserts that parents already try to influence the traits of our
children by controlling what they eat and teaching them to behave appropriately. (Most)
pregnant persons do everything they can to ensure their child is healthy such as taking
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vitamins, abstaining from alcohol or other harmful substances, and eating a healthy diet.
Why is it different to choose genes that will ensure their child has the best chance at
flourishing? She also argues that parents also already engage in hyper-parenting by
insisting that their children engage in particular activities that match the parents’
preferences and expectations. If parents want to choose traits that promote their child’s
flourishing (without harming them in some way), that in and of itself is not unethical.
Lastly, Steinbock addresses the concern about widening social disparities with the use of
genetic selection by stating, “I seriously doubt that genetic interventions would have more
of an influence than existing causes of inequality, such as rotten [neighborhoods] and lousy
schools. In any event, pre-birth genetic enhancement could be used to combat social
inequality, by giving children from disadvantaged backgrounds a leg up” (Steinbock, 2008,
p. 1295).6
Savulescu (2001), in his (in)famous article, goes so far as to suggest that couples
have a moral obligation to engage in “procreative beneficence”, choosing an embryo that
has the best chance at living a good life (Savulescu, 2001). His argument is that if parents
have knowledge of risks to embryos not having the very best outcome (either because of
risk for disease, undesirable personality traits or a shortened lifespan), they should always
choose the embryo with the potential for the best life. Furthermore, they should attain as
much information as possible about the embryos’ genetic potential so as to select the one
that is going to have the best quality of life. Savulescu rejects the “right to an open future”

6

I’m not sure, given its expense, how she is suggesting that children from disadvantaged backgrounds (or
their parents) gain access to said genetic enhancement. Because our genes are not our destiny, even if
there was funding available to provide ART for genetic selection of embryos from disadvantaged
backgrounds, they would still be at a disadvantage post-birth if we did not provide better educational and
environmental opportunities for them as well.
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argument in that whichever embryo is selected would not have existed otherwise, so it
would not have had a future to have “closed” in the first place. For example, if one embryo
is chosen because it has a low risk of asthma (compared with another embryo) and then, as
an adult, develops cancer, that person cannot assert harm in being chosen and then
developing cancer because he or she would not have existed to develop cancer if the other
embryo (with a higher risk for asthma) was chosen.
Furthermore, Savulescu maintains that procreative beneficence is favored, even if
it increases social inequality in that selecting the best chance at flourishing for a particular
child cannot be superseded by the desire to end inequality in society. He asserts that the
inequality itself should be addressed through social reform, rather than selecting of traits
by couples (Savulescu, 2001). While I agree with the latter claim that social reform is
needed, I feel that he has missed the point in regards to former argument. Those couples
that can afford genetic selection in order to choose for non-disease, etc. would select
against these traits in order to help their already socially advantaged child have the best
opportunities. However, the marginalized in society who cannot afford the technology
continue to have children with disease, thus continuing the cycle of inequality. Once again,
the argument around social inequalities made by Sandel (2007) is most compelling in my
opinion: “It is tempting to think that bioengineering our children and ourselves for success
in a competitive society is an exercise of freedom. But changing our nature to fit the world,
rather than the other way around, is actually the deepest form of disempowerment. It
distracts us from reflecting critically on the world, and deadens the impulse to social and
political improvement. Rather than employ our new genetic powers to straighten the
‘cooked timber of humanity’, we should do what we can to create social and political
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arrangements more hospitable to the gifts and limitations of imperfect human beings”
(Sandel, 2007, pp. 96–97).
Mitochondrial Replacement “Therapy”
Mitochondrial replacement therapy involves the use of an enucleated oocyte
donated from a healthy female along with the nucleus from a female with mtDNA disease
so as to prevent a child from inheriting the mtDNA from the mother. This practice is
controversial for several reasons, including the fact that an embryo is created with three
parents, and is currently only legal in the United Kingdom (Appleby, 2015; Burrell, 2017).
Mitochondrial diseases due to mutations in the mitochondrial DNA (mtDNA) are a
relatively rare group of genetic diseases, affecting around 1 in 5000 individuals worldwide
(Gorman et al., 2015). Mitochondria, the energy production organelles inside the cell,
contain their own set of genes distinct from the nuclear genome. The 37 genes that make
up the mtDNA genome are inherited solely from the mother; an oocyte contains all
organelles needed for growth and development (including mitochondria), and sperm cells
essentially only provide the 23 chromosomes passed down from the father. Because a
woman provides all the mtDNA for her offspring, a woman who is affected with a
mitochondrial disease due to a mutation in her mtDNA has a nearly 100% recurrence risk
for the disease in her offspring. However, each cell contains hundreds of mitochondria,
and a single cell may contain both normal and mutant mtDNA, called heteroplasmy. When
primary oocytes are formed, the ratio of normal to abnormal mitochondria can vary
significantly, creating considerable variability in disease severity depending on the
abnormal mtDNA load a child inherits from his or her affected mother in the oocyte.
Symptoms of each mtDNA disease are also variable but tend to manifest in organs with
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higher energy demands (brain, muscles, vision, liver, etc.). The unpredictability of disease
symptoms causes difficulty in counseling an affected woman regarding prognosis for future
children.
Until recently, women affected with mtDNA diseases had little recourse for having
healthy biological children. ARTs, including PGT, are not beneficial when the disease
involves mtDNA and every embryo created with an affected woman’s oocytes theoretically
contains at least some abnormal mitochondria. In 2015, however, the United Kingdom
became the first country to legalize mitochondrial replacement therapy (MRT), a technique
developed to allow an affected woman to pass on her nuclear DNA (nDNA) to offspring
through the use of an enucleated donor egg (Herbrand, 2017). Two technologies developed
simultaneously, one in the U.S. and one in the United Kingdom. In the U.S., the technology
utilizes maternal spindle transfer (MST) which involves taking the nuclear chromosomes
from the (affected) mother’s oocyte obtained during meiosis II and transferring them to an
enucleated donor oocyte with healthy mitochondria, then fertilizing the oocyte with the
father’s sperm (Tachibana et al., 2009). In the U.K., pronuclear transfer (PNT) involves
fertilizing both the affected mother’s oocyte and the donor’s oocyte with the father’s sperm
first, then transferring one or two pronuclei from the affected zygote into the donor’s
enucleated zygote (Craven et al., 2010). With both procedures, the embryo is allowed to
grow into a blastocyst, tested by PGT for the presence of mtDNA disease, and transferred
to the mother’s uterus if it is deemed healthy (Wolf et al., 2015).
MRT also carries risks above and beyond the risks associated with IVF and PGT in
general. First, while MRT has the potential to produce offspring with significantly reduced
percentages of abnormal mitochondria, the resulting embryo may still have a residual
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amount of abnormal mtDNA due to a small amount of the affected cytoplasm necessarily
transferred during the process (Craven et al., 2010). Therefore, the subsequent child may
still have some mild symptoms of mtDNA disease. Second, there is little known about any
damages that may occur to the resulting embryo from manipulation of the MST or
pronuclei from one oocyte to another. Those damages may be undetectable currently and
not manifest until years from now in the form of epigenetic or other less obvious changes
that cause harm. (While regulatory bodies should ensure the technique’s safety before
allowing its use in humans, I find it hard to outright discredit a new “therapy” based on the
fact that we do not know all the long-term ramifications. Many new therapies carry
unknown risks and science should not come to a halt based on the lack of a crystal ball.)
A more compelling concern is the risk of pregnancy complications for women affected
with mitochondrial disease. Affected women have been shown in small-scale studies to
have an increased risk for preterm labor, preeclampsia, exercise intolerance, and/or heart
rhythm abnormalities during pregnancy (Say et al., 2011). More research should be
conducted in this area, as introducing risks to affected women by way of creating a
pregnancy could be morally problematic by violating the principle of non-maleficence.
Three-Parent Embryos
There are several ethical questions that have been raised about this controversial
practice, some which deserve some serious considerations. For example, ethicists have
raised concerns about the practice of creating an embryo with three parents: the nDNA
donor mother, the mtDNA donor mother, and the father. If there is contention about who
is allowed to have custody of the resulting child, who will be deemed the parents? In terms
of sheer amount of DNA contributed by each donor mother, the mtDNA donor mother’s
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genetic contribution is miniscule. However, one must also consider future ramifications of
MRT, including its importance for genealogical data. Genealogy websites base some of
their research on following mitochondrial mutations over time in relation to migration
patterns. An individual who is created using MRT would actually discover the ancestral
origins of the mtDNA donor rather than his or her nDNA parental ancestry. While this is
a trivial consideration in terms of quality of life, it does give one pause in thinking about
the contributions of the mtDNA to a person’s identity after all!
Presumably, when evaluating the three-parent problem, the intended parents are
those that contributed nDNA due to the nDNA mother carrying abnormal mtDNA. In a
precedent court ruling by the Supreme Court of California (Johnson v. Calvert, 1993), a
surrogate mother (Johnson) tried to gain custody of the baby she carried which was created
from the egg and sperm of Mark and Cris Calvert (Johnson v. Calvert, 1993). The court
ruled that both Johnson and Calvert have some claim to a mother-child relationship
(Calvert as the genetic mother and Johnson as the birth mother), according to the Uniform
Parentage Act (SB 347). However, it ruled that the mother who intended to procreate and
raise the child is the natural mother. In this circumstance, the Calverts planned to have a
child, and Johnson agreed to be the surrogate mother as a result of their pursuit. Therefore,
Cris Calvert is the natural mother. Similarly, I would argue that the nDNA donor mother
and father are the natural parents of a child resulting from MRT, as the mtDNA donor is
only supplying an oocyte to help them fulfill the intentions of the parents.
Non-Identity Problem
A complex debate has arisen around the morality of MRT based on whether the
procedure alters the characteristics of an individual or creates a new individual altogether
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(called the Non-Identity Problem) (Wrigley et al., 2015). Centered around the argument is
the idea that individuals can be qualitatively the same while being numerically distinct (i.e.
the same make and model of car can be qualitatively identical but still be two separate cars)
(Liao, 2017). Additional terms used for numerical changes are those that are necessary for
a person’s existence versus qualitative changes which are contingent, e.g. properties that
can change and the self remains the same. If MRT only causes contingent changes, a child
created via MRT could later claim harm in that the procedure prevented him or her to be
the “author of one’s own life”. However, if a necessary property is altered, the child could
not claim to be harmed, because that child would not exist if MRT had not been performed.
First, there is debate as to whether MRT in general would change the necessary properties
of an individual.

The UK Human Fertilisation and Embryology Authority (HFEA)

determined in their ruling on MRT that mtDNA does not make a significant contribution
to a person’s genetic traits, whereas Bredenoord et al. (2011) state that even “curing” the
mtDNA disease changes the life of the individual to a great degree (Bredenoord et al.,
2011; Hyslop et al., 2016).
Conversely, the Nuffield Council on Bioethics assert that the necessary properties
of the individual is actually changed with MRT using either MST or PNT, because the
exchange of mutant mtDNA with healthy donor mtDNA alters the life of the resulting child
to the extent that they become a “different person” (Hallowell, 2012). Wrigley et al. (2015)
argue that the necessary properties are altered for yet another reason: in the process of
removing the MST and inserting it into the donor oocyte takes time, therefore different
sperm are available to the technician to fertilize the oocyte at the later time (Wrigley et al.,
2015). Because a different sperm is used to fertilize the oocyte than would have been used,
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the identity of the resulting person is different, based on the premise of gamete
essentialism. In PNT, however, fertilization of the oocyte occurs prior to the manipulation,
therefore the original sperm are available and the actual technique does not affect the sperm
being used to fertilize the oocyte, and the Non-Identity Problem does not occur (necessary
property does not change) (Wrigley et al., 2015). However, I have trouble buying
Wrigley’s explanation. If one is to accept that the necessary properties are changed because
of the passage of time altering the sperm available for fertilization, then the non-identity
problem should really apply not only to MRT using PNT as well but to all forms of ART
that inject a sperm into an oocyte—the technician is selecting one sperm and thus is the
almighty creator of each individual based on his selection. Even when an oocyte is
fertilized without intracytoplasmic sperm injection (ICSI), the multiple sperm provided for
fertilization are selected and are placed with the oocyte at a given time, therefore which
sperm (and oocyte, for that matter) are selected will ultimately create a numerically distinct
(and necessarily different) individual from all other choices.
Finally, Liao (2017) also claims that the necessary properties of the child is altered
by MRT but has a different explanation. He states that the “continuity” of a cell (including
an oocyte) is maintained by its capacity to coordinate and regulate life processes (Liao,
2017). If an oocyte loses the ability to perform life processes, it loses continuity. He argues
that the mtDNA donor oocyte’s continuity is lost when the nDNA is removed because it
no longer has the genetic material is needs to operate. Similarly, the nDNA oocyte’s
continuity is lost because it no longer has the organelles contained in the cytoplasm that it
needs to function. Therefore, the resulting embryo created from each oocyte is has a new
identity, separate from either original oocyte (Liao, 2017). I find this argument more
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compelling; the separation of a cell’s nDNA and mtDNA and recombination of nDNA with
donor mtDNA in a new cell creates an entirely new organism, whether before fertilization
(MST) or after fertilization (PNT).
MRT and Resource Stewardship
Moskop (2016) discusses the central role of reproduction throughout history and
the strong human desire most individuals have to procreate and raise children (Moskop,
2016). One guide to infertility treatment put it this way: "Call it a cosmic spark or spiritual
fulfillment, biological need or human destiny-the desire for a family rises unbidden from
our genetic souls” (J. Harris, 2000). Similar to the debate around the whether healthcare
should be a basic human right in the U.S., individuals argue around the right of reproductive
freedom. Some individuals argue that reproduction is a fundamental positive human right
(an entitlement to receive a particular good or service or to achieve a particular outcome). 7
Proponents of MRT state that women affected with mtDNA diseases have virtually no
chance of having a child who is unaffected with disease, therefore they are forced to either
remain childless, utilize egg donation, adopt, or have children with varying degrees of
mtDNA disease. Furthermore, like in other genetic diseases, prenatal diagnosis is not
beneficial in determining the severity of disease in a fetus, as tissues can carry more or less
mutant load and CVS/amniocentesis test only one tissue type (placenta and skin cells,
respectively). Hence, affected women have very little recourse with respect to having
biological offspring. MRT, therefore, provides these women an unprecedented opportunity
to have healthy children.

7

See the Reproductive Autonomy chapter for further discussion about the positive right to reproduction.

43

Others feel that some individuals have always not been able to reproduce and that
our recent technologies allowing for individuals to procreate are more of a nice but
unnecessary commodity. Baylis (2017) considers the importance of resource stewardship.
Is it moral to use our limited resources to help the very few women affected with mtDNA
diseases have genetically related children? In fact, Baylis states several factors that reduce
the number of women who would benefit from this technique even further than original
estimates: not all women with mtDNA disease want biological children, pregnancy may be
too risky for some affected women due to the risk of complications, IVF is not available to
all women (due to cost and other factors), and IVF is not always successful. Baylis
therefore estimates the actual number of births to benefit from MRT to be around 15-22 in
the UK and 77-113 in the U.S. per year (Baylis, 2017). Rulli also argues that MRT is
actually not therapy at all; MRT is used to create healthy children who would not otherwise
have been created, not to provide a cure or therapy to a child who already has a disease (a
derivation on the non-identity problem raised above) (Rulli, 2017). This point is important
in thinking about resource stewardship in that we are not helping to alleviate suffering if
we are not providing a therapeutic benefit to a living individual. Her argument is that
healthcare resources should be used to treat existing individuals with disease rather than
creating healthy children who would not have existed otherwise.
Conclusion
The emergence of assisted reproductive technologies has brought the gift of
parenthood to a wide variety of couples who have never before been able to bear their own
biological children. However, is this ability an actual right, as in a positive right, of a
couple? Baylis (2017) cites Aristotle in making the argument that having a biological child
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is a desire for individuals with infertility or genetic disease rather than a real need. Needs
represent a natural desire that all humans share and are always good for us, whereas wants
or desires are acquired and may not be good for us. Baylis claims that the desire for having
a genetically related child, either to recognize resemblance of oneself in a child or to create
some form of immortality, can be very strong. However, while patient autonomy and
reproductive freedom are important considerations, they are not the only important
considerations, and that all wants or desires need not be met (Baylis, 2017). Roberts (1995)
goes a step further in considering the societal ramifications of ARTs. She claims that the
desire to have a biological offspring, which she calls the “Genetic Tie”, is a cultural rather
than a biological imperative (Roberts, 1995). She states that the genetic tie is morally
neutral by itself. Instead, its “precise social import depends on the type of relationship to
which it becomes relevant and the prevalent social conditions that influence that
relationship” (p.211). She also claims that one of the most important inherited traits in
terms of our society is race because of the familial and societal implications of the color of
one’s skin. The genetic tie can be used to create a bond between parent and child or cause
an entire race of individuals to be excluded from another. While she does not outright
state this, her implication is that ARTs are brought about by white privileged people who
are entitled enough to be concerned with such things.

Presumably, less wealthy,

marginalized women affected with mtDNA diseases will continue to have children affected
with mtDNA conditions, while wealthy (white) affected women have healthy children.
The disparity cycle thus continues.
Additionally, as the ability for ART technologies advance in their ability to
diagnose not only monogenic disease but the risk for multifactorial, common disease, we
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must be thoughtful in considering the ramifications of our options. Does Sandel’s ethic of
giftedness become endangered as we choose the traits of our offspring? Will genetic
enhancement actually increase the social inequality gap in a meaningful way? Is it ethical
to stop the progression of PGT-P that aims to prevent disease and help offspring have the
best chance at flourishment in the name of social equality? It is vital that we continue to
contemplate the downstream ramifications of our never-ending quest to overcome natural
risk and ensure the best opportunities for our children.
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CHAPTER FOUR
THE ETHICAL IMPLICATIONS OF SCREENING FOR APOL1 HIGH RISK
VARIANTS IN AFRICAN-AMERICAN POTENTIAL LIVING KIDNEY DONORS

Prior to the successful sequencing of the human genome in 2003, medical genetics
was an esoteric specialty for a small subset of patients with specific indications such as
intellectual disability, congenital anomalies, or Mendelian disorders identified in families.
Medical specialists, particularly outside of pediatrics, never considered genetic testing
routinely in their patient work-ups. However, our knowledge and understanding of the role
of genetics in more common diseases has increased rapidly, owing largely to the human
genome project but also to major advances in bio-informatics. With significant increases
in availability and accessibility of clinical genetic testing, specialists who have never
traditionally ordered this type of testing are now pursuing it whole-heartedly (Stoll et al.,
2018).
Providing greater access to genetic testing has obvious benefits for patients,
including potential access to novel treatment regimens and recurrence risk information for
family members. However, non-genetics healthcare specialists may not have the expertise
to interpret the test results. Additionally, the downstream ramifications of genetic testing,
including discovery of incidental findings or misattributed paternity may be
underappreciated.

Lastly, genetic testing in a healthy individual may reveal a

predisposition to genetic disease, exposing the individual to potential life and long-term
care insurance discrimination in addition to psychological and other harms. This chapter
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will focus on the ethical issues around testing healthy individuals—potential living kidney
donors—as part of their eligibility work-up without the involvement of genetic counselors
to provide thorough pre-test informed consent and post-test counseling.
Overview of Kidney Transplantation and Racial Disparities
Chronic kidney disease (CKD), affecting over 20 million Americans currently, is
defined as “functional abnormalities of the kidney8 or glomerular filtration rate (GFR) <
60 ml/min/m2 for more than 3 months” (Drawz & Rahman, 2015). The two most common
causes of CKD are hypertension and diabetes, however there are multiple hereditary
diseases that increase risk (National Institute of Diabetes and Digestive and Kidney
Disease, 2021).

There is no cure for CKD, and treatment focuses on slowing the

progression of disease. Once a patient reaches end-stage renal disease (ESRD), he or she
must begin renal replacement therapy via dialysis or undergo a kidney transplant. While
the incidence of patients with ESRD has decreased in the past couple of decades, the
prevalence has increased, likely due to better survival rates for those diagnosed (Kendrick
& Teitelbaum, 2010). Peritoneal dialysis outcomes have improved over time, however the
5-year survival rate was less than 50% in 2010. Therefore, dialysis does not represent a
long-term solution for many patients. The survival rate for kidney transplantation is
significantly higher at over 80% in the first five years (University of California San
Fransisco, 2018). However, there is a significant shortage in available kidneys; only
21,000 kidneys were available in the United States in 2018 for over 100,000 people on the
transplant list (University of California San Fransisco, 2018). Kidneys from living donors

8

Functional kidney abnormalities include: Proteinuria, albuminuria, abnormal urinary sediment or
structural abnormalities noted on imaging studies
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typically have better long-term outcomes than kidneys from deceased donors, thus they are
considered the best scenario for long-term survival rate for patients with ESRD.
There are significant racial disparities in regard to CKD and kidney transplantation.
The incidence rate for CKD is almost four times higher in Black than White Americans, in
part due to an increased prevalence of diabetes and hypertension in this population
(National Institute of Diabetes and Digestive and Kidney Disease, 2021).9 Concomitantly,
Black Americans have less access to kidney transplants for a variety of reasons that are
complex and intersectional. First, it is widely established that social determinants such as
access to healthcare, education, and safe neighborhoods contribute greatly to an
individual’s health. Black Americans are disproportionately affected by poor social
determinants of health, leading to an increased incidence of diabetes, hypertension, and
other contributing causes of chronic kidney disease (Centers for Disease Control and
Prevention, n.d.). Additionally, they tend to be diagnosed with CKD at a later stage than
White Americans (A. M. Epstein et al., 2000). Lastly, variants in the APOL1 gene, found
almost exclusively in individuals with recent African descent, confer an increased risk for
CKD and ESRD. People who carry two risk alleles (inherit one from each parent) have a
significantly increased risk for several non-diabetes associated subtypes of ESRD; the casecontrol odds ratios for hypertension associated ESRD is 7 to 10, focal segmental
glomerulosclerosis (FSGS) is 10 to 17, and for HIV-associated nephropathy is 29 to 89
(Friedman & Pollak, 2020). More details regarding APOL1 variants will be discussed later
in this chapter.

9

In this chapter, the term “Black” is used to represent Americans with Black ancestry in general, from
Africa, the Caribbean, or other ancestral origins. Individuals of recent African descent will be delineated
specifically, as this relates to those who have a greater chance of carrying one/two high risk APOL1 alleles.
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Ironically, while CKD/ESRD is more common in Black Americans, they are less
likely to receive a kidney transplant. In fact, in 2019, Black American patients represented
28.7% of the total patients on an organ transplant list but received only 21% of the
transplants ((U.S. Department of Health and Human Services Office of Minority Health,
2021). There are several explanations for this inequity; Black patients tend to be listed
later in the disease process due to social inequities and biases in clinical estimations of
disease severity based on race (Gander et al., 2018; Patzer et al., 2012; Suliman et al.,
2019). Additionally, fewer Black Americans make living donations. Again, in 2019, over
40% of organs donated from White Americans were living donors, while only 25.5% from
Black Americans were living donors (U.S. Department of Health and Human Services
Office of Minority Health, 2021). Individuals are more likely to successfully match with
organs donated from someone of their same ethnicity due to greater genetic similarity,
therefore the fact that fewer Black individuals donate their kidneys (both living and
deceased) reduces the likelihood that Black patients with ESRD will find a match. Thus,
the paucity of available kidneys from other Black individuals adds to an already dismal
outlook for these patients.
There are likely many historical and cultural reasons as to why Black Americans
are less likely to donate an organ (living or deceased) or receive one. Unethical and
discriminatory practices such as the Tuskegee syphilis study and eugenic sterilization of
Black women has sown understandable mistrust in the medical system. The mistrust
caused by systemic racism manifests in disparities within multiple areas of medicine,
including- but not limited to- colorectal screening, medication adherence, and COVID-19
vaccination rates (Adams et al., 2017; Bogart et al., 2021; Hall & Heath, 2020). Further,
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Black patients are more likely to feel misunderstood by their healthcare providers, due in
part to the paucity of providers that “look like them”- only 5% of doctors are Black
(American Association of Medical Colleges, 2019).

Unfortunately, according to a

qualitative study by Rao and Flores (2007), Black adolescents had multiple influences that
contributed to their lack of desire to pursue a medical career, including lack of role models,
lack of encouragement at home and school, and financial constraints (Rao & Flores, 2007).
Lastly, there is evidence that persons of color (Black and Hispanic patients) are
less likely to be referred for evaluation for kidney transplantation than White patients
(Gander et al., 2018; Patzer et al., 2012; Suliman et al., 2019). Once they are referred,
Black men, Black women, and White women are less likely to complete the medical workup for transplantation than White men or Hispanic men and Hispanic women in one study
(Monson et al., 2015). While not explained fully, this may be due to intersectional
contributors such as transportation limitations or social issues such as the restrictions to
time off from work or lack of childcare.

Patzer (2012) examined some potential

contributors to the disparity in transplantation based on race and found that, while
socioeconomic status explained only a small percentage of the reduced rate of transplant
amongst Black patients, less measurable factors such as access to healthcare prior to the
diagnosis of ESRD may contribute as well (Patzer et al., 2012).
APOL1 risks for CKD/ESRD- Pouring gasoline on the fire
Exacerbating the disparity of available living kidney donations from Black
Americans due to mistrust or other barriers is the increased frequency of variants in APOL1
associated with increased risk for CKD and ESRD. These variants are found almost
exclusively in individuals with recent African ancestry (those who left Africa in the past
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few centuries, mostly due to the atrocities of the slave trade) (Friedman & Pollak, 2020).
As with other common variants that confer a high-risk association for a common disease,
the two common high risk variants, G1 and G2, arose due to evolutionary advantage in
sub-Saharan Africa and are in complete linkage disequilibrium (are never found together
on the same parental chromosome), and therefore arose as independent events (KruzelDavila et al., 2017). The G1 variant contains two different missense mutations in the last
exon of APOL1, while the G2 variant comprises a 6 base pair in-frame deletion of two
amino acids in the last exon (Kruzel-Davila et al., 2017). These two variants protect
humans from Trypanosoma-associated African sleeping sickness, which evolved in the
past 10,000 years both west (t. brucei gambiense) and east (t.brucei rhodesiense) of the Rift
valley, hence their quick rise in frequency in the African population due to evolutionary
advantage (Friedman & Pollak, 2020).
Currently, 13% of Americans with recent African ancestry carry two risk alleles,
leaving 5.5 million at risk for CKD/ESRD.

However, unlike sickle cell disease, a

Mendelian inherited condition with 100% penetrance in which evolutionary advantage
caused a high carrier frequency in individuals with recent African ancestry, variants in
APOL1 do not universally cause CKD/ESRD. In fact, individuals that carry two risk alleles
have a 50% of HIV-associated nephropathy (if they are infected with HIV), 11% risk of
hypertension-associated CKD, and 4.5% risk of FSGS (Dummer et al., 2015). While these
risks are much higher than the population risk without carrying the risk alleles, they suggest
that genetic modifiers and/or environmental factors play a role in whether nephropathy
develops as a result of carrying these risk alleles (Chen et al., 2015).

52

There is evidence that kidneys from deceased donors that carry two APOL1 risk
alleles have a higher failure rate than those from donors with zero or one risk allele, though
the data is somewhat conflicting (Mohan et al., 2019; Newell et al., 2017). However, the
increased failure rate is modest-- in a study of 675 recipients of donated kidneys, 73% and
54% of the allografts from kidneys with two APOL1 risk alleles were functioning at 5 and
10 years post transplantation, respectively (Freedman et al., 2015). Studies currently show
no difference in the failure rate for recipients that carry two risk alleles—thus the failure
comes from abnormal APOL1 function specifically in the kidneys rather than extra-renal
cells (Friedman & Pollak, 2020). There are currently two case reports of living donors with
two risk alleles developing ESRD post-transplantation (one was an identical twin to the
recipient, therefore other modifying genes may have contributed to ESRD in both
individuals) (Kofman et al., 2014; Zwang et al., 2016). While it is important to consider
the safety of both the recipient and the donor, more research should be done to determine
if any additional risks are posed to a living donor carrying APOL1 risk alleles by removing
a functioning kidney.
Ethical Dilemmas- To Test or Not to Test?
Because of the potential for additional risks posed both to living kidney donors
with two APOL1 risk alleles as well as their recipients, some transplant centers have
implemented APOL1 screening for potential living donors as part of their pre-transplant
evaluation. However, there is currently significant variability between centers in terms of
who screens for APOL1 and whether positive results are considered in the decision-making
process for living donors (personal communication). Considering the data available
regarding risks as well as the potential impact of screening, the American Society of
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Transplantation asked experts in the field their opinion regarding recommending APOL1
screening in living and deceased Black American donor kidneys (Newell et al., 2017).
There was little to no consensus among the experts as to whether APOL1 screening should
be performed at all prior to transplantation, let alone whether the presence of high-risk
alleles should be considered as a contraindication for donation. In general, concern was
raised regarding making clinical decisions based on little longitudinal data and unclear
understanding of the causation of allograft failure rate in APOL1 high risk kidneys (Newell
et al., 2017).

Given the lack of understanding regarding the long-term impact of

nephrectomy among living donors with APOL1 high risk alleles and their recipients, the
APOLLO study (APOL1 Long-term kidney transplant Outcomes) has recently begun
recruiting Black American kidney donors (e.g. Black, Afro-Caribbean, Hispanic black, and
African) and recipients for a prospective longitudinal study (Freedman & Moxey-Mims,
2018; Neugut et al., 2019).
Given the significant disparity associated with available kidneys for Black
Americans, it is important to consider the negative impact of refusing living or deceased
kidney donations due to APOL1 test results. Ross and Thistlewaite (2016) lay out four
options regarding this question:
“(1) remain silent about ApoL1 risk alleles and renal failure and wait for more data;
(2) counsel about race, ApoL1, and subsequent renal failure abstractly but remain
agnostic or silent about donor testing until further data are collected; (3) provide
counseling and offer genotyping of prospective living donors of African ancestry
as part of the living donor workup; or (4) mandate ApoL1 testing for all prospective
living donors of African ancestry as part of the living donor workup” (Ross &
Thistlethwaite, 2016, p. 204).
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The ethical justification for the first argument, they state, is non-maleficence—discussing
the risk alleles and their potential risks without significant supportive data may cause undue
anxiety and could result in a potential donor deciding not to follow through unnecessarily.
Ross and Thistlewaite, however, correctly refute this argument as paternalistic and
dismissive of the donor and recipient’s right to make autonomous and informed decisions.
The second option is based on the right of autonomy, providing data around potential risks
of donation or receiving a kidney with two APOL1 risk alleles as well as the uncertainty
around these issues without providing recommendations could be, at best, unhelpful to the
patients.10 At worst, it is confusing, frustrating, and leads to uncertainty around decisionmaking and potential decisional regret.

They also refute the fourth argument as not

respecting autonomy nor promoting shared decision-making given the uncertainty around
the associated risks for living donors or recipients. Ultimately, the authors recommend the
third option which they equate with shared decision-making: “health-care professionals
and patients actively engage in a discussion to make a decision that best reflects the current
state of knowledge (and ignorance) incorporating patient’s considered and informed
preferences and values” (Ross & Thistlethwaite, 2016, p. 205).

Notably, this

recommendation directly correlates with the current model of genetic counseling in
general, as laid out in Chapter One.
Further, Mohan et al. (2019) review the ethical issues involved in APOL1 screening
for living donors, including: “minimizing risks of harm to LDs, minimizing risks while
benefiting recipients, obtaining voluntary informed consent from donors and recipients,

10

Interestingly, when stating that being agnostic around testing can be unhelpful, the authors mention
the traditional model of nondirectiveness in genetic counseling and how it has been refuted more
recently. (Ross & Thistlethwaite, 2016)
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maintaining confidentiality, and justice, which includes treating patients equitably and
reducing racial disparities in LDKT” (Mohan et al., 2019, p. 3). They raise several
important questions, the first of which addresses whether testing should be offered,
encouraged, or required and point out the significant inconsistencies around testing
between transplant centers currently. These inconsistencies can be problematic both from
an outcomes as well as a social and racial justice perspective. Other considerations raised,
which all demand more research and stakeholder engagement particularly within affected
communities, include what information should be shared when seeking informed consent,
with whom the APOL1 results should be provided, and how the results should be used in
clinical decision-making (Mohan et al., 2019). Ultimately, there currently appears to be
more questions than answers.
An important mixed-methods study by Gordon et al. (2018) actually went to the
source- the authors surveyed and interviewed Black American living donors regarding their
attitudes toward APOL1 testing. Participants were generally positive about APOL1 testing,
citing that it would help donors to know the risks of donating to help them make an
informed decision. While most participants stated that they would still have donated a
kidney if they were found to have two variants, they were concerned that other potential
donors may be deterred in the future. They also expressed concerns about potential
discrimination (social and insurance) and stigma associated with a high risk result. While
most participants felt that APOL1 genetic testing would be beneficial in terms of raising
awareness of risk of kidney failure in the Black community, some participants raised the
issue of mistrust of the healthcare system among Black Americans due to historical
marginalization (Gordon et al., 2018). This study is an important first step in community
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engagement around this issue, and more research should be done to understand how
APOL1 testing would impact Black donors, recipients, and the community at large.
Considering Potential Genetic Discrimination
One potential area of concern addressed briefly in the article by Gordon et al. is the
possibility of insurance discrimination for living donors who are found to carry two APOL1
risk alleles through pre-transplantation screening.

The Genetic Information Non-

discrimination Act of 2008 (GINA), prohibits health insurance companies and most
employers from making decisions regarding premiums and employment based on genetic
information alone (U.S. Equal Employment Opportunity Commission, n.d.). However,
GINA does not apply to life insurance nor long-term care insurance. This is particularly
concerning given that potential living donors are necessarily healthy individuals who
would presumably not be denied life/long-term healthcare coverage based on an illness
prior to having the testing done. Losing the opportunity to obtain life or long-term
healthcare coverage based on results from genetic testing for potential kidney donation, an
altruistic deed, seems to me to be a cruel irony. At the very least, they should be provided
pre-test counseling discussing the pros and cons of such testing, as well as the opportunity
to obtain adequate life and long-term care insurance prior to undergoing it. Hegde et al
(2015) discussed the potential ramifications of discovering incidental findings in whole
exome/genome sequencing, particularly when those findings could lead to genetic
discrimination. They state: “Patients should be given the opportunity to carefully consider
the risks associated with possible incidental findings versus the possible risks of insurance
discrimination and then decide for themselves whether they want to receive the incidental
findings” (Hegde et al., 2015, p. 110). While determining APOL1 risk allele status is not
57

equivalent to an incidental finding, it can have the same outcome of leading to genetic
discrimination in a phenotypically healthy individual.
A recent survey of state insurance commissioners by Golinghurst and Prince (2020)
revealed that few states have regulations around genetic information sought out by life
insurers, but that life insurers currently do not tend to use genetic testing data. Furthermore,
state commissioners did not receive complaints from consumers regarding having been
discriminated against (Golinghorst & Prince, 2020). While encouraging, we cannot
assume that consumers did not receive discrimination (they may not even be aware of the
discrimination or may have just not reported it for various reasons) and does not mean that
they would not be discriminate against in the future.

The potential for genetic

discrimination for living donors receiving APOL1 testing—or any other genetic testing for
that matter—must be addressed during the informed consent process prior to testing.
Individuals should make a decision regarding genetic testing on the basis of being fully
informed.
The Role(s) for Genetic Counselors
The ethical arguments discussed above all point in one direction:

genetic

counselors must be involved in the pre- and post-testing counseling and informed consent
process regarding APOL1 testing in potential living donors as well as recipients. Some
nephrologists argue that they need “genetic counseling tools” and that nephrology trainees
need “genetic education” to better serve their patients regarding APOL1 testing (Young et
al., 2017). Yes, healthcare providers in general need significantly more education as
genetics and genomics becomes more relevant in all areas of medicine. However, in the
short term, genetic counselors already have the tools, training, and expertise to have
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conversations around genetic testing. The shared decision-making model recommended by
Ross and Thistlewaite is the current gold standard approach to genetic counseling practice
and is a well-versed strategy to any clinically practicing genetic counselor (see Chapter
One). Lastly, genetic counselors have expertise with discussing the potential for insurance
discrimination and steps to mitigate that risk.
Thomas et al. recently described their experience establishing a Renal Genetics
Clinic at the University of Iowa (Thomas et al., 2020). The clinic includes nephrologists
with interest in hereditary renal disease as well as a certified genetic counselor, and the
article emphasizes the importance of a genetic counselor in the clinic to help patients
understand the benefits, risks, and limitations of a genetic test to make an informed
decision. Furthermore, they state, “In our opinion, all at-risk living donors should be
offered genetic counseling and the option of APOL1 genetic testing before they are
accepted as living kidney donors’ (Thomas et al., 2020). I am also aware, through my own
professional experience, of nephrology clinics that routinely perform large nephrology
gene panel testing in living donors as well as APOL1 testing and utilize genetic counselors
for test interpretation and post-test counseling. However, after the testing, the “cat is out
of the bag”, so to speak, from both an informed consent and potential discrimination
standpoint. I advocate for genetic counselor involvement both before and after genetic
testing for potential living donors.
I also recognize the significantly increased demand for genetic counseling services,
for the very reasons discussed in this chapter. Non-genetics specialists do not have the
underlying knowledge regarding genetics and genomics, do not have the time to keep up
with advancing testing practices, and do not have the training to have meaningful
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discussions with patients regarding the benefits, risks, and limitations of genetic testing.
However, there are a limited number of practicing certified genetic counselors, and genetic
counseling training programs graduate a small number of students per year (~500), relative
to the demand (Accreditation Council of Genetic Counseling, n.d.). In fact, a study by the
Genetic Counselor Workforce Working Group in 2017 indicated a shortage of almost 2000
genetic counselors (56%) given a demand for clinical services of 1 genetic counselor every
75,000 people (Hoskovec et al., 2018). Additionally, genetic counselors are now entering
new roles in industry and the laboratory and are leaving clinical roles for better pay and
less stress, adding to the short supply.
Therefore, rather than utilizing a traditional genetic counseling model in which
genetic counselors meet with patients one-on-one, requiring significant face-to-face as well
as pre- and post-clinic preparation time, new service model delivery systems should be
considered. A substantial portion of the time a genetic counselor spends with a patient for
a referral such as discussion of APOL1 testing is education- it is repetitive and non-specific
to the patient. If an interactive video or web module were created with genetic counselors
and available to patients to watch prior to genetic testing (with access to a certified genetic
counselor if the patient has additional questions), a genetic counselor’s time could be
devoted to reviewing and counseling on the results of testing for those with positive results.
Direct-to-consumer and genomic testing research efforts such as All of Us have used these
types of interactive web modules to consent participants to genetic testing (Accreditation
Council of Genetic Counseling, n.d.) Several articles have discussed implementing this
type of model for other genetic counseling indications, demonstrating both efficiency and
efficacy (Grinzaid et al., 2015; Hardy & Grinzaid, 2017; Stoll et al., 2018).
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Conclusion
Clinical testing for APOL1 in the context of kidney transplantation is still in its
infancy, and there is much work to be done to determine what is most beneficial (and least
harmful) for both kidney donors and recipients. Given the important shift in understanding
of racial injustices and social determinants of health that unfairly impact persons of color,
it is more important than ever to “get this right”. The right balance between maintaining
the best long-term outcome for both donors and recipients while providing an equitable
access to transplantation is difficult, but crucial, to find. Engaging community stakeholders
and longitudinal research is necessary. In the meantime, genetic counselors must be
involved in providing informed consent prior to APOL1—or any meaningful—genetic
testing, as they are the experts in carrying out shared decision-making with patients in this
area. We must think creatively to implement a service delivery model to ensure that
patients receive the support they need in an environment in which genetic counselors are
in short supply.
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CONCLUSION AND FUTURE DIRECTIONS

Individuals practicing genetic counseling have wrestled with ethical dilemmas
since the field’s inception. The first healthcare practitioners who aimed to provide couples
with information around preventing genetic disease in families were tasked with separating
their “counseling” from the heinous practices of eugenics that were still being pursued in
many areas of the country.

The ideals of nondirectiveness at the heart of genetic

counseling, which have recently been under scrutiny, underscored the importance of
maintaining these non-eugenic ethical practices. With the emergence of patient-centered
care came the increased emphasis on shared decision-making that is now espoused in the
field in addition to (elements of) nondirectiveness.
Advancements in genetics and genomics in the past few decades have revealed
many other ethical dilemmas in both clinical care and genetic/genomic research, including
commercial and political threats to reproductive autonomy, assisted reproductive
technologies providing greater parental control in selecting their child’s genes, and using
genetic information to “protect” patients while potentially widening the health disparities
gap. Genetic counselors not only need to be aware of these issues—given our Code of
Ethics and ethos as a field, we have the responsibility of evaluating how best to advocate
for our patients and for society, today and in the future.
Given the importance of evaluating ethical issues in genetics, I aspire to continue
developing educational modules for genetic counseling programs. There are several grants
that are available to provide salary support for research to advance the genetic counseling
field, e.g. the Jane Engelberg Memorial Fellowship through the National Society of Genetic
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Counselors (National Society of Genetic Counselors, 2021). I will apply for this or other
grant funding in order to supplement my current salary to continue development of these
bioethical resources. My first aim will be to pilot these bioethical modules with both
current faculty teaching bioethics courses in genetic counseling programs throughout the
country as well as genetic counseling students. Faculty and students who review the
material will be given surveys to assess the quality and impact of each of the modules. I
will then modify the modules accordingly. Secondly, I will aim to develop new bioethical
modules for genetic counseling programs. Important issues to consider include:


The history of the Orphan Drug Act and ethical issues around orphan drugs for rare
genetic conditions.

Pharmaceutical companies that create orphan drugs—

medications or other treatments developed for conditions that affect less than
200,000 in the United States—receive specific benefits such tax write-offs for
research and development, and seven-year market exclusivity (Swann, 2019).
Once approved by the FDA, some treatments for rare genetic conditions are
exorbitantly expensive. For example, the enzyme replacement therapy developed
for Pompe disease, Lumizyme, costs on average $300,000 per year, per patient
(Beasley, 2017). This module will address the importance of resource allocation
and distributive justice in healthcare, juxtaposed with the need for treatment
development for rare genetic conditions.


The ongoing battle between reproductive autonomy in the form of prenatal
screening/diagnosis and disability rights. It has become evident in recent years that
better, and more prevalent, genetic testing has resulted in fewer births of babies
with genetic conditions (namely Trisomy 21, or Down syndrome).
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In some

countries (e.g. Iceland and Denmark), greater than 99% of pregnancies with a
diagnosis of Trisomy 21 are terminated (Quinones et al., 2017). Articles like the
recent “The Last Children of Down Syndrome” in the Atlantic spell out the
potential (or actuality) of a world in which individuals with disability become
increasingly rare and raise concern about what that may mean for our society
(Zhang, 2020). The anti-ableist arguments laid out by Parens and Asch, including
the expressivist argument and parental attitude argument among others, will be
discussed (Parens & Asch, 2003a). The module will specifically address the
conflicting values of parental autonomy and individual reproductive freedom and
the concerns of disability rights communities around societal implications of
prenatal testing.


Ethical issues associated with carrier screening, including the impact of expanded
carrier screening on reproductive autonomy (Chokoshvili et al., 2018; Propst et al.,
2018). I will address expanded carrier testing, including testing for conditions with
less understood disease presentation, low penetrance, and/or adult-onset disease
presentation. The American College of Obstetrics and Gynecology and National
Society of Genetic Counselors have published policy statements which specifically
do not condone carrier screening (ACOG) or prenatal testing (NSGC) for adult
onset conditions (American College of Obstetrics and Gynecology, 2017; National
Society of Genetic Counselors, 2019). The American College of Medical Genetics
has a more liberal stance, stating that “When adult-onset disorders (disorders that
could affect the offspring of the individual undergoing carrier screening once the
offspring reaches adult life) are included in screening panels, patients must provide
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consent to screening for these conditions, especially when there maybe implications
for the health of the individual being screened or other family members.” (Grody,
2013, p. 483). Unfortunately, the informed consent process is minimal, at best, for
many of the commercial labs that offer expanded carrier screening, and consent is
not provided specifically for screening for adult-onset conditions (Sema4, 2021).
The potential benefits and harms of expanded carrier screening, including available
empiric evidence will be discussed in full.
In addition to creating new modules, my research revealed several areas where
additional work can be done to 1) improve access to genetic counseling and genetic testing,
2) enhance access to genetics/genomics education and 3) decrease health disparities in the
U.S. For example, genetic counselors should advocate for pre-test counseling, or, at a
minimum, appropriate consent practices for NIPS and expanded carrier screening.
Developing and implementing an interactive, web-based tool to provide information
around NIPS/carrier screening to assist in pre-test counseling for obstetricians could
provide a stop-gap in the absence of an available certified genetic counselor. Similarly, as
mentioned in the chapter, this type of tool could also be used to enhance the informed
consent and educational process for APOL1 genetic screening in potential living kidney
donors.
Resolving the complex issues around APOL1 genetic screening, and health
disparities involving genetic disease in general, must involve thoughtful, reflective
research. It is imperative that this research utilizes a community-based approach, giving
adequate time for the communities impacted to gain trust of the researchers (Teufel-Shone
et al., 2018). Genetic counselors both understand complex clinical genetics/genomic
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principles and have experience utilizing the perceptions and experiences of patients to help
facilitate their decision-making. This unique skillset could be used to enhance the trustbuilding between communities and researchers and aid in communities’ understanding of
the issues at hand as well as potential solutions.
Lastly, as I have stated, technologies involving genetic and genomic medicine have
been advancing rapidly. It is difficult for practicing genetic counselors to stay abreast of
all of the advancements, particularly in specialties outside their own (e.g. prenatal
screening advancements for a cancer genetic counselor). In order to best serve their
patients, practicing genetic counselors should also have access to education on emerging
ethical issues. In order to maintain board certification, certified genetic counselors must
attain 125 hours continuing education that has been approved by NSGC and/or ABGC
every five years. These bioethical modules, along with future modules I develop, can be
provided for continuing education through NSGC to help promote ethical education and
engagement in our field.
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APPENDIX

Facilitation Guide- History of Genetic Counseling Module

This module is designed as an introduction to the history of the genetic counseling
profession and practice. Prior to class, students will be expected to read this chapter as
well as the following two articles and watch the Wicked Silence film below:
Assigned Reading:
Chapter One
WFU Center for Bioethics, Health and Society Film: https://cbhs.wfu.edu/portfolioitem/documentary-film-wicked-scilence/
National Public Radio (NPR) article and short audio clip on eugenic sterilization and
reparations
in
NC:
https://www.npr.org/sections/healthshots/2014/10/31/360355784/payments-start-for-n-c-eugenics-victims-but-many-wontqualify
Elwyn, G., Gray, J., & Clarke, A. (2000). Shared decision making and nondirectiveness in
genetic
counselling.
Journal
of
Medical
Genetics,
37(2),
135.
https://doi.org/10.1136/jmg.37.2.135
Discussion Questions and Activities for Class:
Regarding Wicked Silence Video (borrowed from Instructor’s Guide, sample discussion
questions from Instructor’s Guide, https://cbhs.wfu.edu/portfolio-item/documentaryfilm-wicked-silence/:


What are some of the possible origins of these national attitudes toward forced
sterilization and eugenics? Consider effects of industrialization, emigration and
immigration patterns, and historical worldwide events.



Consider the profound effects of these national ideas on the survivors of the
sterilization program. These theories were likely foreign to them, but their lives
were changed permanently. From the perspective of eugenicists, their actions were
beneficent – they promoted forced sterilizations for the benefit of individuals and
society. What defines a benefit to others? Intent or result?
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History of Genetic Counseling Questions


Why was nondirectiveness such an important aspect in the beginnings of genetic
counseling?



Considering the eugenic practices in this country, do you feel like we, as genetics
providers, have any responsibilities to our patients, given the past?



Are there any remnants of eugenics left in the profession? In society? What is ok
and what is not? Why?

Regarding Genetic Counseling Practice Models


Describe and compare nondirectiveness and shared decision-making as models for
GC practice. What are the similarities and differences?



Based on the readings and your own experiences, does nondirectiveness still have
a role in genetic counseling practice today? Why or why not?



When might shared or facilitated decision-making be a better model for genetic
counseling, and when might nondirectiveness be more important?



The article by Elwyn et al. discusses the dilemma that arises when patients are
unwilling to discuss genetic risks with family members and that attempts to
persuade them are neither nondirectiveness nor shared decision-making. What do
you think is the appropriate role for GCs in this situation? Why?



Are there particular specialties in genetic counseling in which the goals of
nondirectiveness and/or SDM are difficult to achieve? If so, how do we reconcile
that in our profession? (One potential answer: Genetic counselors in industry- such
as Medical Science Liaisons in pharma or Genetics lab representatives- may have
a more difficult time reconciling the historical goals of their profession with the
goals of their for-profit employers. Students should discuss how GCs can reconcile
these differing goals and objectives).

Watch clips from Master Genetic Counselor Series (clips involving discussion of genetic
concepts
and
decision-making
regarding
BRCA1/BRCA2
testing).
https://www.nsgc.org/Education-and-Events/Online-Education-Center/OnlineEducation-Inventory/JEMF-Master-Genetic-Counselor-Series
.Cancer genetic counseling session with Kayon Williams, MS CGC


Do you think the GC used nondirective strategies, SDM strategies, or both?
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What were elements in the session that would be described as nondirective? SDM?

Cancer genetic counseling session with Vicky Venne, MS CGC


Do you think the GC used nondirective strategies, SDM strategies, or both?



What were elements in the session that would be described as nondirective? SDM?



Is there anything from these clips that you would like to incorporate into your own
GC sessions in the future?
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Facilitation Guide: Reproductive Autonomy Module
This module is designed to help the genetic counseling student understand the
implications of a negative and positive right to reproduction and the current threats to
reproductive autonomy in the field of genetic counseling, namely in the forms of lack of
informed consent in non-invasive prenatal screening (NIPS) and through recent restricted
abortion laws that disproportionately affect minorities and impinge on the reproductive
rights upheld in the National Society of Genetic Counselors Code of Ethics.
Assigned Reading:
Chapter Two
Resta, R.G. (2020). Complicated Shadows. In Genetic Counseling Practice (eds B.S.
LeRoy, P.M. Veach and N.P. Callanan). https://doi.org/10.1002/9781119529873.ch2
“We should all be able to have babies like White people”:
https://www.thenation.com/article/society/maternity-fertility-black-women/
Discussion Questions and Activities for Class:


Should genetic counselors advocate for a positive right to reproduction, e.g. that
health insurance companies including Medicaid cover IVF/PGT for infertility as
well as for couples who are at risk for having a child with a genetic condition? If
so, how high does this risk need to be—50%, 25%, 1%?



How might genetic counselors ensure that women are given adequate information
to make an informed decision about NIPS testing if we cannot provide pre-test
counseling to all pregnant women? Is there a particular population of women that
you would want to target?



What are the benefits and ethical issues associated with giving a diagnosis of
Klinefelter syndrome in the first trimester of pregnancy?



What might be the psychological impact of carrying a pregnancy diagnosed at 16
weeks with anencephaly to term because termination is illegal after 6 weeks in the
patient’s state of residency?



Is the argument that incurring expenses in the neonatal intensive care unit (NICU)
for a fatal genetic condition like trisomy 18 is an ethical issue because the mother
could not terminate the pregnancy compelling? Why or why not?



How might we provide better education to persons of color around genetic testing
options for prenatal screening or genetic conditions?
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What are small steps we could take, as a profession, to increase referrals and access
to genetic counseling and testing for persons of color?

Conduct the 20 pennies exercise (below), which includes all available resources for
healthcare. Include coverage for infertility and for PGT among the other options.
What do students think is the fairest way to distribute the money? (This is an exercise
in distributive justice- you can use it for that purpose instead if preferred).
•

Your “country” has 20 pennies, representing the funds allocated to healthcare.
Below is a list of costs and requests for the money. How would you allocate it?
o Primary care/pediatrics- 4 pennies
o Hospital inpatient care- 6 pennies
o Nursing home/home health- 2 pennies
o Organ transplants- 3 pennies
o Prevention/Healthcare education to reduce health costs in future- 2
pennies
o Drugs for rare diseases- 2 pennies
o Drugs for common diseases- 5 pennies
o Infertility treatments/prevention of genetic disease prenatally (PGT)- 3
pennies

•

If you don’t have enough pennies, what do you reject? Do you try to increase
funding for healthcare? Do you try to make each bucket less expensive (e.g. pay
doctors less or try to make prescription drugs more affordable?)

Break up into groups of two. Review the websites of common NIPS companies (each
group looks at one company’s website). If you were a patient without your education
and background, would you find the information to be useful? Is there anything
misleading?
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Facilitated Discussion Guide: Assisted Reproductive Technologies

This module is designed to introduce students to ethical arguments around assisted
reproductive technologies outside of their use for Mendelian disorders or aneuploidy.
Arguments from bioethical scholars for and against genetic selection are introduced and
discussed. Additionally, the new technology of mitochondrial replacement therapy is
described, and ethical arguments raised in the literature are reviewed. Students are
encouraged to think critically about the benefits and limitations of these technologies and
how they may affect individuals and society at large.
Assigned Reading:
In addition to this chapter, students should read:
Steinbock, B. (2008). Designer babies: Choosing our children’s genes. The Lancet,
372(9646), 1294–1295. https://doi.org/10.1016/S0140-6736(08)61538-X
Whetstine, L. M. (2015). Ethical Challenges in Assisted Reproduction: The Place of
Preimplantation Genetic Diagnosis in a Just Society. Journal of Child Neurology, 30(5),
547–550. https://doi.org/10.1177/0883073813511151
Discussion Questions and Class Activities
Questions for PGT for Polygenic Disease


Is it ethically acceptable to choose an embryo based on these polygenic risks,
knowing that there are multiple genetic AND environmental factors that contribute
to disease development?



If an embryo has a high risk of developing breast cancer based on a polygenic risk
score, is it unethical to implant that embryo, knowing of the increased risk? Is this
different than implanting an embryo with a known BRCA1 pathogenic variant?

Questions- Genetic Selection/Designer Babies


Which arguments against genetic selection are most compelling to you? Why?



Which arguments in favor of genetic selection are most compelling to you? Why?



Given that we live in a capitalistic society with inherent inequalities, is it fair to
disallow genetic selection for the people that can afford it just because not everyone
can afford it? If so, how is this different than allowing people that can afford it
send their children to the best schools or hire private coaches to enhance their
athletic skills?
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Questions- Mitochondrial Replacement Therapy


Which author do you most agree with regarding the Non-Identity Problem with
MRT?



Think about the non-identity problem as it relates to gene editing. Does somatic
gene editing (e.g. using CRISPR-Cas9 to increase expression of fetal hemoglobin
in a newborn with sickle cell disease) alter a person’s life so much as to create a
different person than would have existed, necessary or contingently? What about
germline gene editing (e.g. correcting the HBB gene in an embryonic blastomere)?



How much DNA can be altered before the identity of an individual is altered?



Do you agree with Roberts (1995) that the “genetic tie” is cultural rather than
biological?

Watch the 2 min 30 sec clip from GATTACA:
https://www.youtube.com/watch?v=1Q67bMYOm7E


Do you think this will ever be a reality? Why or why not?



Does the printout of probabilities remind you of anything you read for this class?



Are we closer to this becoming reality than when this film was made in 1997?



How would this scenario be helpful or dangerous for society?



What is your role as a future genetic counselor in considering these ethical
questions around PGT/MRT?
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Facilitation Guide: The Ethical Implications of Screening for APOL1 high risk variants in
African-American potential living kidney donors
This chapter walks the reader through the complex issues around social and health
disparities in organ donation (particularly kidney transplantation), including unequal
access to donated kidneys among Black Americans. Some Black American potential
living kidney donors are being screened for high-risk variants in the APOL1 gene
associated with a risk for chronic kidney disease and are being denied donorship if they
are found to carry the high-risk variants, thus potentially creating a greater disparity in
availability of donated kidneys for Black Americans with end-stage renal disease.
Assigned Reading:
Chapter Four
Mohan S, Iltis AS, Sawinski D, DuBois JM. APOL1 Genetic Testing in Living Kidney
Transplant Donors. Am J Kidney Dis. 2019 Oct;74(4):538-543. doi:
10.1053/j.ajkd.2019.02.007. Epub 2019 Apr 11. PMID: 30982552; PMCID:
PMC6756958.
Skinner HG, Calancie L, Vu MB, Garcia B, DeMarco M, Patterson C, Ammerman A,
Schisler JC. Using community-based participatory research principles to develop more
understandable recruitment and informed consent documents in genomic research. PLoS
One. 2015 May 4;10(5):e0125466. doi: 10.1371/journal.pone.0125466. PMID:
25938669; PMCID: PMC4418607.

Discussion Questions and Class Activities:


Given the lack of knowledge regarding the ramifications of genetic testing, should
genetic counselors take on the responsibility of providing pre-test counseling to
potential living donors, or should they help train nephrologists to do so? What are
the pros and cons of each option?



What are the implications for patients of variability in APOL1 screening practices
among transplant centers?



Why is community-based engagement research important? How could it help
inform practices in this case?



What is the role for genetic counselors regarding potential genetic discrimination?
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What are the pros and cons to traditional genetic counseling vs. a new service
delivery model to provide pre-test genetic counseling for potential living donors?



Should we test living donors for APOL1 high risk alleles? Why or why not?



What is our responsibility as genetic counselors to advocate for equality in
healthcare?

In groups of two, students should find abstracts during class using PubMed or other
search engines to find the answers to the following:
Why are persons of color less likely to be referred for transplantation? How does this
compare to other areas of medicine?
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Education:
1996 – 2000: Wake Forest University, Winston-Salem, NC, Bachelor of
Science
Major: Biology/ Minor: Chemistry
2000 – 2002: University of South Carolina, Columbia, SC, Master of
Science in Genetic Counseling
2018 – present: Wake Forest University, Winston-Salem, NC, Graduate
School of Arts and Sciences, Master of Arts in Bioethics candidate (parttime student), expected graduation in December, 2021
Postgraduate Training
2013 – 2014: Lysosomal Storage Disease Clinical Genetic Counselor
Fellowship, Supervisor: Dawn Laney, MS, CGC, CCRC, Emory
University, Atlanta, GA.
Committee Memberships:
National and International:
Association of Genetic Counseling Program Directors Match Committee,
2015
Accreditation Council of Genetic Counseling Board of Directors
Nomination Committee, 2016
Communication and Education Workgroup of the North Carolina
Genetics Advisory Committee, 2018
American Board of Genetic Counselors Marketing and Communications
Committee, 2020-present
Association of Genetic Counseling Program Directors Membership
Committee, 2020- present
Mentorship Program Sub-Committee- 2021- present
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Institutional:
Emory University Institutional Review Board Committee Member, 2013
– 2016
Wake Forest Graduate School Biomedical Sciences Program Director’s
Committee, 2020 – present

Society Memberships:
National Society of Genetic Counselors, Member (2002- present)
Association of Genetic Counseling Program Directors, Member (2014-2016,
2019-present)
North Carolina Medical Genetics Association, Member (2018 - present)
Grant Support:
Private foundation funded:

1. Principal Investigator, Shire and Pfizer Pharmaceuticals,
“Newborn Screening for Lysosomal Storage Disorders: Views
of Genetic Healthcare Providers”, Investigator-initiated grant,
2013-2014.
2. Principal Investigator, Genzyme and Pfizer, Online Social
Networking Use Among Patients with Fabry and Gaucher
Diseases: “Friend” or Foe?, Investigator Initiated Grant,
2014-2015
3. Principal Investigator, Shire Pharmaceuticals, Patients’
Perceptions of Newborn screening for Later-onset Lysosomal
Storage Disorders, Investigator-Initiated Grant, 2014-2019
4. Co-Investigator, Genzyme, “Incidence and Morphology of
Dysrhythmias in Infantile and Later Onset Pompe Diseases”,
Investigator-Initiated Grant, 2016-2019
5. Principal Investigator, Fullerton Foundation. “Support for
Initiation of the Wake Forest University Genetic Counseling
Program”, 2021-2022

Formal Teaching:
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a. Graduate

Program Training: Significant involvement with Emory

Genetic
Counselor Training Program before and after being appointed as
Assistant Program Director- teaching or co-teaching 4
courses/year, providing advising to 8 students/year, mentoring or
co-mentoring for multiple research internships per year.
b. Wake Forest Graduate School: Course Director, GRAD 712,
Clinical Integrity and Professionalism (2 credits), Spring, 2020 and
2021
c. Wake Forest School of Medicine, Small Group Facilitator,
MAPS1/MAPS2, 2020- 2021
Supervisory Teaching:
Thesis advisor for genetic counseling students:
● Erica Holt, Case Western (2012-2013): “Perceptions of Severity
of Children’s Bleeding Disorders: Impact on Parental Quality of
Life and Reproductive Decisions”
● Amanda Hodgkins, Emory (2014-2016): “Online Support Group
Use for Fabry and Gaucher Diseases”
● Brianna Pruniski, Emory (2015-2017): “Impact of Newborn
Screening for Pompe Disease on Families”.
● Cristina Flanagan, Emory (2015-2017): “Efficacy of Genetic
Counseling in a Congenital Heart Disease Clinic”
● Gretchen Rosso, UNCG (2017-2018): “Perceptions of genetic
counseling students on personal counseling”
● Lauren David, Emory (2018-2020): “Healthcare practitioners’
experience-based opinions on providing care for patients with a
positive newborn screen for Pompe disease”

Invitations to Regional or National Conferences:
2017: “The Rise and Fall and Rise Again of DTC Genetic Testing- Platform
Presentation, SERGG Annual Meeting, Asheville, NC
2016: “SERC Genetics Needs Assessment Updates”- Platform Presentation,
SERGG Annual Meeting, Jacksonville, FL
2016: “The Genetic Testing Revolution”- Break-out session presentation,
SERGG Annual Meeting, Jacksonville, FL
2015: “Perceptions of Patients with Late Onset LSDs Regarding Newborn
Screening for Their Disorder”- Platform Presentation, SERGG Annual Meeting,
Asheville, NC
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2015: “Newborn Screening for Pompe Disease Panel”- Platform Presentation,
SERGG Annual Meeting, Asheville, NC
2009: “Now What Do We Do? Genetic Counseling Dilemmas Associated with
Emerging Chromosome Microarray Technologies in a Pediatric Setting”Platform Presentation, American College of Medical Genetics Annual Meeting,
Tampa, FL
2009: “SNPs: The 2009 Karyotype?”- Invited Lecture, Johns Hopkins Biennial
Meeting, Institute of Genetic Medicine

Other Activities:
2018 – present: Developed new Genetic Counseling Master’s program at Wake
Forest University. Accredited through the Accreditation Council of Genetic
Counseling in Dec, 2020.
2016 – present: Emory Genetic Counseling Training Program Board of Advisors
2016 - 2018: Genetic counseling/education consultant for development of Mayo
Clinic GeneGuide™, a genomics education and testing application
2013 - 2016: Primary and secondary study coordinator, multiple clinical trials
for Fabry and Pompe disease treatments
2007 - 2011: Co-founder/ Coordinator/ Genetic Counselor for Johns Hopkins
Hypotonia Clinic: Bimonthly multidisciplinary clinic for patients with hypotonia
2003 - 2004: The BrainPower Project Advisor / Board Member: Support group
for families affected with cerebral cavernous malformations
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