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What is this
booklet for?
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WELCOME!

This guide is for any individual with questions about Loeys-Dietz
syndrome (LDS) and family planning, pregnancy, delivery, and
postpartum care — whether they're curious about parenthood, seeking
to become a parent, or are already a parent.

This guide also serves as a resource for friends, family, and partners
of those with LDS.

Our goal is to promote education, awareness, and empowerment for
individuals and families so that they can make choices that are right
for them.

We would like to express our sincere gratitude to Dr. Melissa Russo,
MD, for her generous input in the creation of this eBook. Dr. Russo is
a maternal-fetal medicine and clinical genetics specialist with
expertise in prenatal genetics, reproductive and pregnancy outcomes
in women with connective tissue disorders.

Should you ever need additional support or guidance throughout this
process, we hope you will not hesitate to reach out to us at the

number provided below.

Sincerely,

LDS HELPLINE

Your Loeys-Dietz Syndrome

Foundation Canada Team 1-888-LDS-FCAN



https://loeysdietzcanada.org/patient-support/find-help/#:~:text=Loeys%2DDietz%20syndrome%20helpline%20at,legal%2C%20and%20genetic%20testing%20resources.
https://loeysdietzcanada.org/patient-support/find-help/#:~:text=Loeys%2DDietz%20syndrome%20helpline%20at,legal%2C%20and%20genetic%20testing%20resources.
https://loeysdietzcanada.org/patient-support/find-help/#:~:text=Loeys%2DDietz%20syndrome%20helpline%20at,legal%2C%20and%20genetic%20testing%20resources.

MEDICAL DISCLAIMER

The information provided here is meant to empower
individuals to make informed decisions — it does not,
however, replace a reader's relationship with their
doctor.

The information outlined in this booklet is for general
use only. Please speak with a qualified healthcare
professional before making medical decisions.

This resource has been researched, reviewed, and
vetted by subject experts who have worked hard to
ensure that the information provided is accurate and
reliable; however, we cannot guarantee that it is error-
free or complete.

Research for LDS is ongoing.

The Loeys-Dietz Syndrome Foundation Canada is not
responsible for the quality of the information or services
provided by organizations mentioned on
loeysdietzcanada.org, nor do we endorse any service,
product, treatment, or therapy.
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"TOO LONG; DIDN'T READ" — A SUMMARY OF CONTENT

O01. FAMILY PLANNING 04. FAMILY OPTIONS

: !:O'r_ni_ly planning empc.)werS Individuals with LDS have a
individuals to determine the variety of family planning

number of children they wish to

S
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ED o options available to them,
have. It '? vital that 3./ou reach out including: fertility preservation
to a medlcal'professm'ncl at the treatments, surrogacy, gamete
pre-conception stage in grder to & embryo donation, adoption,
assess your health and discuss and natural pregnancy.
options.

02. MENTAL HEALTH 05. NATURAL PREGNANCY
& EXPECTATIONS Collaborating with a
It is important to recognize that specializeo! medi_cal team is
family planning with LDS can take necessary if desirable
a toll on mental health for both pregnancy outcon.wes are to be
individuals with LDS and their attained. The earlier you speak
loved ones. Connecting with with your doctor, the better.

medical professionals, LDS
community, and/or arming yourself
with the right information can help
combat feelings of isolation,
depression, and anxiety.

UNPLANNED
03. LDS & FAMILY RISK

With the right support, individuals
with LDS can have successful

| S \ Vs
pregnancies and deliveries. It is,
however, important to note that Page 06
pregnancy poses high maternal
risk and LDS is hereditary.

PREGNANCY?
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Whatis L DS?

Loeys-Dietz syndrome (LDS) is a rare, genetic condition that effects the
body’s connective tissue. LDS was first described in 2005 by Dr. Bart
Loeys and Dr. Hal Dietz, hence the name.

Symptoms may range from mild to severe and effect many areas of the
body. LDS can effect individuals differently, even when they have the
same type (types 1-6) or are from the same family.

LDS & GENETICS

LDS is caused by a mutation (change) in the SMAD2, SMAD3, TGFB2,
TGFB3, TGFBR1, or TGFBR2 genes.

There are 6 types of LDS and each type is caused by mutations in a
different gene. Learn more about LDS and genetic mutations.

STATS TO CONSIDER
WHEN FAMILY PLANNING

Approximately 25% have a
parent with an LDS-causing
mutation and inherited the
mutation.

Approximately 75% are the
first in their family to have an
LDS-causing mutation. This
mutation is called de novo

(new) or spontaneous. -:' i
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https://loeysdietzcanada.org/genetics-and-loeys-dietz-syndrome/
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What is family
planning? <00

A BRIEF SUMMARY

Family planning is a crucial aspect of reproductive health, allowing
individuals and couples to make informed decisions about if, when,
and how to have children. People with LDS have the same rights as
anyone else when it comes to building families but are often faced

with challenges that include:

LACK OF ACCESSIBILITY

Many healthcare facilities are not fully equipped to accommodate
individuals with specific types of family planning needs as in the
case with LDS, making it challenging for them to access crucial
services.

STIGMA & DISCRIMINATION

People with LDS can face societal stigma and discrimination when
family planning, which can lead to their sexual and reproductive
health needs being disregarded or overlooked.

INADEQUATE INFORMATION

There is a lack of accessible and inclusive sexual and reproductive
health information tailored to the specific needs of people with LDS,
resulting in limited knowledge about their options and rights.

ASSUMPTIONS & STEREOTYPES

Healthcare providers may hold assumptions or stereotypes about the
sexual capabilities of people with LDS, leading to the neglect of their
reproductive health concerns.

This eBook seeks to bridge this gap and cover key terms as well as
¥ map out important things to consider when family planning with LDS.

X
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Pregnancy stages

O01. PRECONCEPTION

Time period before a maternal body
experiences pregnancy. Health is
assessed during this time and the

effects of pregnancy are considered.

02. PRENATAL

Time period after conception but
before birth.

03. PERIPARTUM

Time period during the last month
of gestation and the first few weeks
after delivery.

PR EGMNAMNCY
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04. POSTPARTUM

Time period following childbirth
where a maternal body returns to
a non-pregnant state.

05. INTERCONCEPTION

Time period between pregnancies
(between postpartum and
preconception).
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PDSTPARTUM | PRECOMNCEPTIOMN |

INTERCOMNCEPTION
(interpregnancy)



1L DS &
Pregnancy

SUCCESSFUL PREGNANCIES
INDIVIDUALS WITH LDS

o Close monitoring by a multidisciplinary ARE ABLE TO HAVE
team is needed for individuals seeking SUCCESSFUL
pregnancy with LDs. @ PREGNANCIES AND

o Pregnancy with LDS should be DELIVERIES GIVEN THE
classified as high risk.@ ) RIGHT CONDITIONS.

o Medical processes and decision-
making should be individualized and
made through shared decision-making
between patients and their medical

team.@

© 6

WHAT HAPPENS TO THE
BODY DURING PREGNANCY?

o Pregnancy increases heart rate, stroke
volume, cardiac output, and volume of
maternal blood in the body.(H ()

o Neurohormones levels are increased
during pregnancy and are at their
highest during the third trimester and
peripartum period.

o Estrogen, progesterone, T3, T4,
cortisol, proactin, and relaxin increose.@

05/20




Unplanned
pregnancy’? /

If you suspect you are pregnant and have LDS we urge you to contact a
medical professional as soon as possible in order to increase your odds
of a successful pregnancy.

Pregnant individuals with LDS who have not received preconception
evaluation and counselling should seek an assessment of risks and
counselling from a pregnancy heart team ASAP.

Lack of knowledge of the diagnosis of LDS prior to pregnancy is a high
risk factor for undesirable pregnancy outcomes.

Recommended options include: It's important to note that while
abortion is not necessarily linked to
01. Reaching out to a medical mental health problems, restricted
professional and connecting access to safe and legal abortions
with a pregnancy heart team. are shown to pose a risk to mental

and physical health. 36

02. Discussing pregnancy

termination with a doctor. Please speak with a trusted
healthcare provider to learn more
about your options. You can also
call the LDS helpline for support.

LDS HELPLINE 1-888-LDS-FCAN



https://loeysdietzcanada.org/patient-support/find-help/#:~:text=Loeys%2DDietz%20syndrome%20helpline%20at,legal%2C%20and%20genetic%20testing%20resources.
https://loeysdietzcanada.org/patient-support/find-help/#:~:text=Loeys%2DDietz%20syndrome%20helpline%20at,legal%2C%20and%20genetic%20testing%20resources.
https://loeysdietzcanada.org/patient-support/find-help/#:~:text=Loeys%2DDietz%20syndrome%20helpline%20at,legal%2C%20and%20genetic%20testing%20resources.
https://loeysdietzcanada.org/patient-support/find-help/#:~:text=Loeys%2DDietz%20syndrome%20helpline%20at,legal%2C%20and%20genetic%20testing%20resources.
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Preconception
checklist

A preconception plan is vital to the success of
family planning with LDS. Close monitoring by a
multidisciplinary pregnancy heart team will help
ensure desirable outcomes.

PRECONCEPTION CARE

[] Assemble a multidisciplinary medical team.

[] Assess maternal, fetal (in womb), and newborn risks.

[] Plan for conception, pregnancy, and discussing
available options.

MULTIDISCIPLINARY TEAM MEMBERS

[] Cardiologist [] Anesthesiologist
[] Obstetrician [ ] Geneticist

ADDITIONAL REQUIREMENTS

[ ] Team should be familiar with connective tissue disorders.

[[] Team should include or be able to involve cardiothoracic surgeons with
experience in aortic surgery.

[[] Team should use shared-decision making in collaboration with patient
and provide individualized care.

CONSULT WITH GENETIC COUNSELLOR

[] Family planning goals and options.
[] Heritability of LDS.

[ Benefits and limitations of diagnostic testing options
depending on what stage of pregnancy the individual is at.


https://www.merriam-webster.com/dictionary/cardiology
https://www.merriam-webster.com/dictionary/obstetrics#medicalDictionary
https://www.merriam-webster.com/dictionary/obstetrics#medicalDictionary
https://www.merriam-webster.com/dictionary/anesthesia
https://www.merriam-webster.com/dictionary/anesthesia
https://www.merriam-webster.com/dictionary/geneticisthttps:/www.merriam-webster.com/dictionary/geneticist
https://www.merriam-webster.com/dictionary/geneticisthttps:/www.merriam-webster.com/dictionary/geneticist

Maternal medica
assessments

CARDIOVASCULAR IMAGING & ASSESSMENT

o Recommended for all non-pregnant patients with LDS.
o Receive echocardiogram of aorta to determine size of aortic root.
o MRA or CT scan of vasculature (head to pelvis) is also recommended.

SPINAL IMAGING & ASSESSMENT

o Recommended for all patients with LDS.
o Receive MRI of spine.
o During a confirmed or suspected pregnancy, it is
recommended to use an MRI without contrast (gadolinium).
» Contrast poses potential risks to fetus and is only
recommended: 1) If the results of MRI with contrast can
benefit the mother or 2) If the MRI cannot be delayed
until after delivery and the benefits and risks have been
discussed with the patient and the patient has consented
to its use.
» Additionally, it is recommended that pregnant individuals
avoid CT scan to avoid radiation of fetus.

@‘q
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ARBS vs
beta-blockers

MEDICAL THERAPY

Medical experts highly recommend a safe titration off of
Angiotensin Receptor Blockers (ARBs) and a switch to Beta
Blockers.

WHY?

Angiotensin Converting Enzyme (ACE) inhibitors and

Angiotensin Il Receptor Blockers (ARB) are teratogens
(cause abnormality when a fetus is exposed) and thus pose
potential harm to the pregnancy.

When beta blockers are used during pregnancy, they may
cause the fetus to grow and weigh less than if beta
blockers were not taken.

The timing of titration off of ARBs and starting beta
blockers should be an individualized decision and may take
place during the preconception period or once a pregnancy
test is positive.

NOTE

As the preconception period can be longer than
expected, the use of ARBs may be more effective
than beta blockers in some cases. Thus, it is
recommended to continue ARB use during
preconception so long as pregnancy tests are taken
frequently and ARB is switched to beta blockers once
a pregnancy test proves positive.

Additionally, Metropolol is thought to affect the fetus
the least, and is therefore recommended.t:’ Labetalol
is recommended to treat hypertension in pregnancy.

LY
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Matemnal risks
& offspring
considerations

PRECONCEPTION & PREGNANCY RISKS (MATERNAL)

e Dilated ascending aorta-Prophylactic surgery
e Aortic dissection
e Severe valve disease

SOME ADVICE AGAINST PREGNANCY

e Pregnancy is not advised if aortic root is greater than 4.5 cm;
e Orifitis greater than 4 cm but coupled with a family history of
sudden aortic dissection and/or related death.

OFFSPRING CONSIDERATIONS

Transmission of LDS

Early delivery

Birth weight

Manifestations of LDS that may not be visible through fetal
screening during pregnancy.

VITAMINS & SUPPLEMENTS

e Recommended to take folic acid for 3 months
during preconception.

e Talk to doctor and pharma
about dosing and duration,
and other vitamins or

supplements. Discuss LDS NATURAL PREGNANCY

and all medication you are FOR THOSE WITH LDS

taking. CAN POSE A HIGH
MATERNAL RISK
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ENSURE
PRECONCEPTION

EVALUATIONS ARE
COMPLETED & RISKS
DISCUSSED

SEE PRECONCEPTION

CHECKLIST IF NOT

1ST TRIMESTER ALREADY DONE

Complete preconception evaluations & discussions
of risk if not already done.

[ ] Discuss care plan for pregnancy and postpartum period with medical team.
[] Discuss and decide on delivery method and timing with medical team.
[ ] Have a plan in place in case of aortic dissection.

[ ] Discuss all medication (including pain management medication) with
medical team to ensure none pose harmful maternal or fetal side effects

2ND TRIMESTER

[ ] Echocardiogram (imaging) of aorta every 4-8 weeks to
monitor root size.

3RD TRIMESTER

[ ] Image fetus every 4 weeks (growth scan to monitor fetal growth).
[ ] Continue imaging of aorta every 4-8 weeks to monitor root size.

[ ] Meet with anesthesiologist to discuss anesthesia for delivery.

AUAVAVACAVAVAVAVAY
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Delivery logistics

ANESTHESIA

o Should be planned in 3rd trimester with anesthesiologist.@

o If pregnant individual has scoliosis, spondylolisthesis,
cervical spine instability, or dural ectasia, regional
anesthesia (epidural anesthesia) may be difficult. ® @ © @

o Medical practitioners to consider potential interactions
between anesthesia and beta blockers, anesthesia and
anticoagulants. ()

SCARS & WOUND HEALING

o LDS mgy affect wound h.ealmg qnd scar CAN EXPERIENCE POOR
formation from a caesarian section or OR SLOW WOUND

episiotomy after vaginal delivery. () € HEALING.

DELIVERY TIMING SCARS CAN TAKE MORE

TIME TO FORM AND BE
ABNORMAL OR WIDE.

INDIVIDUALS WITH LDS

o Early delivery recommended at 37-39 weeks.@
o Recommended to decide on individual basis()

DELIVERY LOCATION

o Recommended to deliver at a medical center with
experience in cardiothoracic surgery &) €3 € and vascular
services and a unit for special neonatal care.()




IF AORTIC DISSECTION OCCURS
DURING DELIVERY, IT IS

L
RECOMMENDED TO CONDUCT
EMERGENCY CAESARIAN SECTION AND

THEN PROMPTLY REPAIR AORTA.

DELIVERY METHOD

Recommended that multidisciplinary
team decide on delivery method on a
case-by-case basis in collaboration
with patient.

MEDICAL THERAPY

At delivery, synthetic oxytocin is often used to help in placental delivery and
decrease risk of postpartum haemorrhage. It may be recommended to avoid
synthetic oxytocin when possible as there is a potential risk of oxytocin

increasing the risk of aortic dissection.
N——— ;
//

ANTICOAGULANTS

o Coumadin can cause anatomical abnormalities in
the fetus if taken during weeks 7-11 of pregnancy.
During pregnancy, heparin should be used instead
of Coumadin.

o Heparin should be stopped 24-48 hours before
birth. After birth, restart heparin and coumadin
(heparin and coumadin ok for breast feeding).

IF BETA BLOCKERS WERE USED
DURING PREGNANCY, CONTINUE

USE DURING DELIVERY.

@\‘q
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Postpartum

BREASTFEEDING

o Breastfeeding has benefits but there are potential risks of aortic
dissection linked to breastfeeding (lactation-related oxytocin release).

o The decision to breastfeed should be made on a case-by-case basis, and
should be made with shared-decision making (medical recommendations
and informed decision from patient).

o During breastfeeding period, ARB is not recommended; instead, beta
blockers are recommended.

o ACE inhibitors can also be used during breastfeeding.

CONTRACEPTION

o Recommended that patient and medical team discuss contraception after
delivery, before discharge.
o Minimal data on use of contraceptives in women with LDS.

DISCUSS DISSECTION SYMPTOMS

LDS patients should be alerted about the increased risk of
aortic dissection postpartum and encouraged to present
promptly for evaluation and imaging should symptoms of
persistent chest or back discomfort occur.

PERSISTENT CHEST AND/OR
BACK DISCOMFORT

SHOULD BE FOLLOWED UP
WITH IMMEDIATE
EXAMINATION

6\\5
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SUITOgacy:
gam ete & embryo

onation

Gamete donation is the donation of eggs or sperm and embryo donation is the donation

of an embryo (a fertilized egg).

HOW CAN DONATIONS HELP THOSE WITH LDS?

Gamete donation can help couples and
individuals to conceive by providing
missing gametes to same-sex partners or
individuals conceiving alone.

Gamete donation can also replace the
gamete of a partner with infertility or
fertility problems, or replace the gamete of
a partner with Loeys-Dietz syndrome.

GAMETE & EMBRYO
DONATION ARE
RELATIVELY SAFER

OPTIONS FOR PEOPLE
WITH LDS.

Using gamete donation instead of the
gamete of a partner with Loeys-Dietz
syndrome prevents the child from
inheriting LDS from the parent. However,
the child still has the same risk as the
general population of having LDS through
a spontaneous mutation.

Embryo donation is also an option and
results in a child that is not biologically
related to its parent(s). This prevents the
child from inheriting LDS from the parent.
However, the child still has the same risk
as the general population of having LDS
through a spontaneous mutation.



What happens
after donation”?

After an egg donation, the donated eggs are
fertilized with sperm, creating embryos, and
embryos are transferred into the woman who
will be carrying the pregnancy through in vitro
fertilization (IVF).

After a sperm donation, the donated sperm are
either transferred into a woman through intra
uterine insemination (IUIl), or are used to fertilize
eggs, create embryos and are implanted into a
woman through in vitro fertilization (IVF).

After an embryo donation, the embryo is
implanted into a woman through in vitro
fertilization (IVF).

WHO IS IT FOR?

J Donations can help couples with fertility problems/infertility.
J Donations can help same-sex couples or individuals to become pregnant.

Donations can help couples and individuals to conceive a child that is biologically related
to one parent (gamete donation) or neither parent (gamete and embryo donation).

J For both gamete and embryo donation, a mother in the couple can experience being
pregnant with the child.

6\\5
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1 DS & FERTILITY
PRESERVATION

WHAT IS FERTILITY PRESERVATION?

o Fertility preservation is the process of preserving eggs, sperm,
embryos, ovarian tissue, or testicular tissue for future reproductive
use. This often involves extracting, freezing, and storing the
reproductive materials as well as future thawing and reimplantation.

o IVF and certain medications can be used as part of the fertility
preservation process.) See the IVF section for more information

WHO CAN BENEFIT FROM FERTILITY PRESERVATION?

o Fertility preservation is most commonly used by individuals who have
doubts about their future fertility. Future fertility can be affected by
age, medical therapies such as cancer therapy, transgender care, and
health conditions such as an autoimmune disease, endometriosis, or
uterine fibroid.

IS INFERTILITY A FEATURE OF LDS?

o Cases of infertility and fertility
problems have been observed in
individuals with LDS.

o If fertility preservation is not available
to you, speak with your doctor about
other available options re: family
planning.

é\\q
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IVF & VM

WHAT IS IVF?

o In vitro fertilization (IVF) is a process whereby a sperm fertilizes
an egg outside of the body, in a laboratory (in vitro).

o Once fertilized, the egg becomes an embryo.

o IVF involves removing mature eggs from the ovaries, fertilizing
them, and implanting them into a uterus.

o Certain medications are used during this process to promote
pregnancy, including to help collect eggs and implant embryos.

o Helpful to individuals and couples experiencing infertility/fertility issues
and can also be used as part of the fertility preservation process.

o Useful to individuals and couples with LDS who would like to have a
biological child without passing on the condition. In this case, IVF is
used with preimplantation genetic testing (PGD), where the embryos are
tested for LDS before implantation and only embryos without LDS are
implanted into a uterus.

o IVF may be used after egg or embryo donation or for surrogacy.

WHAT IS IVM?

o In vitro maturation (IVM) is a process whereby immature oocytes are
removed from the ovaries, matured and fertilized by sperm in a
laboratory, and implanted into the uterus.

o Certain medications may be used to help implant embryos and promote
pregnancy.

WHAT IS IVM FOR?

o IVM can help individuals and couples experiencing infertility/fertility
issues.

o Because IVM does not use ovary-stimulating medication to help
retrieve mature eggs (as IVF does), IVM is recommended as an option
for women seeking to avoid ovarian stimulation.

WHAT IS THE DIFFERENCE BETWEEN IVM & IVF?

o Individuals who undergo IVM do not need to use medications to
produce mature eggs for removal, as people undergoing IVF do.

o IVM is a faster process, is less expensive, and may pose less health
risks due to less medication but is less likely to be successful (about
half as successful per cycle) when compared to IVF.

@\\q
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LDS & UL

WHAT IS 1UI?

o Intrauterine insemination (IUl) is a process where a small tube is used to

insert sperm into the uterus.@
o Some individuals will be given medication to stimulate ovulation and

promote pregnancy.@

WHAT IS IUI FOR?

o |Ul can help individuals and couples experiencing infertility or suffering

from fertility issues.
o |Ul can also be used by same-sex couples or female individuals trying to

conceive with donor sperm.@

WHAT IS THE DIFFERENCE BETWEEN IUI, IVF & IVM?

o With IUI, fertilization happens inside the uterus, compared to IVF where

it occurs outside the body in a laboratory. €) €3 €)
o IUl is generally less invasive, and less expensive but each cycle is less

likely to result in a pregnancy than IVF.@

6\‘5
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LDS & Adoption

WHAT IS ADOPTION?

o Adoption means to take a child born to other parents voluntarily
as their own child. The parent does not personally experience
pregnancy or delivery and the child is not biologically related to
the parents (assuming adoption is done outside of the family).

o Adoption prevents the child from inheriting LDS from the parents.
However, the child still has the same risk as the general
population of having LDS through a spontaneous mutation.

WHO IS ADOPTION FOR?

o Adoption is for anyone who cannot have or does not
wish to have a biological child. Adoption is a wonderful
opportunity to grow your family and provide a home to '

a child without one.

LDS & Surrogacy

WHAT IS SURROGACY?

o Surrogacy is an arrangement where a woman (the
surrogate) carries and delivers a baby for an
individual or couple (the parent(s)).

o Eggs and sperm are collected from the parents and
transferred to the surrogate through IVF.

o Gamete or embryo donation can also be used in
conjunction with surrogacy.

WHO IS IT FOR?

o Surrogacy is an option for individuals and couples
who do not want to or cannot safely carry and
deliver a baby.

o For an individual with LDS who does not wish to go

s through pregnancy and delivery, for medical reasons
= or otherwise, surrogacy is a safe option.

20/20
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