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A Letter from the RTG Medical Advisory Board

Dear Colleague,

Females with X-linked conditions are not “just carriers” and may manifest symptoms.

As medical professionals and members of the Medical Advisory Board for the nonprofit

organization Remember The Girls (RTG), we write this letter at the request of the patient

community to assist them in communicating their needs and preferences with their respective

health care teams. We hope the information and resources on the following pages will guide your

further exploration of the topics as appropriate to your patient(s) and practice(s).

Sincerely,

Cassandra L. Smith, RN, and members of the Remember The Girls Medical Advisory Board
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Please note: This letter is not addressed to a specific individual, medical professional, or entity. It
is publicly accessible via the Remember The Girls website as a downloadable, read-only file.
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Females with X-linked conditions are not “just carriers”

OVERVIEW

X-linked inheritance refers to the inheritance pattern of genes located on the X chromosome. Only
one X chromosome’s genetic code is needed per cell for proper cell function. Since males inherit
one X chromosome and one Y chromosome (XY), each male human body cell will use the genetic
code from the sole X chromosome present. However, since females have two X chromosomes (XX),
each female human body cell uses the genetic code from one X chromosome while the other X

chromosome is silenced - or jnactivated.

X-INACTIVATION

The X chromosome selected for inactivation in each female cell is determined early in embryonic
development during cell differentiation. The cells that are first to differentiate are called parent
cells. Each cell that is derived from a parent cell will have the same X chromosome inactivated as

its parent cell. This process results in cellular mosaicism in females (Migeon, 2020).

Theoretically, because there are two X chromosomes from which to select, each parent cell has a
50% chance of selecting one X chromosome for inactivation versus the other. However, the
percentage of cells with one X chromosome inactivated versus the other does not always result in
equal distribution (Migeon, 2020). Although it is out of the scope of this letter to detail the factors
that influence X-inactivation and the subsequent distribution of cells, we have referenced an article
by Migeon (2020) that we believe provides a well-rounded discussion of this topic. It is important
to note that some females have a higher percentage of an affected X chromosome active in their
body cells than cells with the unaffected X chromosome. This is one of several reasons that

females with X-linked conditions may exhibit symptoms.

SYMPTOM EXPRESSION IN FEMALES

When females express symptoms associated with a single gene variant on one X chromosome,
they typically have a milder presentation than their male counterparts. However, this is not always
the case. In addition to females with a higher distribution of active, affected X chromosomes, there
are also X-linked conditions known to result in a more severe disease presentation in females.
Unfortunately, misconceptions about symptom expression in females persist both in the medical
literature and in practice. This can lead to misattribution of symptoms, delayed treatment, and
suboptimal healthcare outcomes (Goka et al., 2021). We believe it is, therefore, prudent to
consider the possibility of symptom expression in females due to the myriad factors that influence

gene expression.
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CARRIER TERMINOLOGY

Some individuals in the community have expressed displeasure with the use of the term carrierin
reference to their status as individuals with X-linked genetic variants. Use of the term began in the
medical literature when females were largely considered to have no or minimal possibility of
symptom expression. It has also been used to compare symptom severity in females to males,
which may contribute to female symptoms being minimized or dismissed (Goka et al., 2021). For
these reasons, we encourage you to explore the terminology preferences of your patients with

X-linked variants.

MENTAL HEALTH AND WELLBEING

The impact of an X-linked diagnosis on female mental health and well-being has been described in
the literature. Implications such as uncertainty, guilt, grief, stigma, and chronic sorrow have all
been described (Kay & Kingston, 2002; Goldman et al., 2018; Sheridan et al., 2023). Ineffective
coping and impaired psychosocial well-being and quality of life have also been demonstrated in
some females with X-linked conditions (von der Lippe, 2018). We find these congruent with our
professional practices and in our collective work with the organization. For this reason, we
encourage you to assess the presence and efficacy of coping processes and the mental health

and well-being of females with X-linked conditions.

CONCLUSION

In conclusion, we hope this letter has provided you with a brief overview of X-linked inheritance
and symptom expression in females. We also hope you will consider the terminology preferences
of your patients and employ a holistic approach to care. Last, we invite you to remain abreast of

the evolving research on X-inactivation and its impact on female symptom expression.

We hope to update the organization’s website in the coming months to include a section for
medical professionals. In the meantime, we expect the resources below will guide your further
exploration of the topic. Thank you for your time and commitment to providing high-quality care to
your patients. If the organization can assist you in any way, please contact the organization’s

executive director at taylor@remembertheqirls.org.

Remember The Girls is a nonprofit that aims to break the stigma facing females
impacted by X-linked conditions by providing them with tools to seek support,
engage with research, and access family planning options, as well as by advocating
the girls g::;.‘é:: for increased attention of medical professionals to the physical, emotional, and
’ reproductive needs of this community. Visit rememberthegirls.org for more.
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