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Fertility and Women With Cancer

Although not everyone ends up having children, most people want to at least have the option.
Cancer — and treatment for cancer — can sometimes make this harder or etl@s takeon away,
or it can raise doubts about whether having children is even the right thing to do.

How cancer treatment will affect your fertility depends on the typgeeatment you get. Effects
also depend on other factors, such as the type of cancer, where it is, your ageahdealtr,
and your response to treatment.

If you can, talk with your doctor, nurse, or another member of your health care tearfeatdiyt
before treatment There might be ways to save or protect your fertility before and maybe even
during treatment. But after treatment, options are often more limitedn(Pafechildren with
cancer should consider this, too. These special concerns are addressed iotheatiect
“Preserving fertility in girls and teens with cancer.”)

Women with cancer face some fertility challenges. Some of the thiageust be considered
when trying to preserve fertility are:

» Age

» Diagnosis

e Type of cancer treatment

* Whether the cancer has spread to the ovaries

* Time (some fertility procedures might take too much time when the carfest-growing)
Chances of success — many of the fertility procedures available begstitimental

* Need for a male partner — some of the most effective methods in use requireeaqraat
sperm donor

Studies have suggested that women with cancer are less likely to be giveraiidorabout
preserving their fertility than men. If you're interested in having childn the future, you might
need to start this conversation with your cancer team or your doctor.

Most cancer survivors can still choose to become a parent if they wishhitmoighappen the
way it was expected to before cancer, but if you can be flexible, yodikiiat there are options to
help.



What is infertility?

Infertility is not being able to start or maintain a pregnancy. For a wotaeans that she either
can’'t become pregnant or that she can’t carry a baby full-term.

Women are infertile if:
» Their ovaries don’t make mature eggs.
« Damage to the reproductive system keeps eggs from being fertilized.

* A fertilized egg cannot implant and grow inside the uterus.

Talking to your cancer care team about fertility
before your treatment

Beforeyou start cancer treatment, talk to your health care team about any comeehase about
your fertility. An open discussion with him or her will help you plan your caneatrtrent and
know what to expect.

Sometimes your cancer doctor (oncologist) may not be well-informed toblitty problems, or
might seem to look at this issue as less important than saving your life withr ¢teeatment. But
you have a right to get your questions answered, even if it means geticmna spinion or
seeing a specialist. You can talk to an oncologist, surgeon, gynecologist (OB/@Ndé,
reproductive endocrinologist, or fertility specialist.

This is not a complete list of questions, but it should give you a good starting point agjiyou be
talking with your doctor or nurse about having children.

» Will this treatment have any short- or long-term effect on my reprodusystem? If so, what
kind of effect and how long is it likely to last?

» Can anything be done to prevent infertility before | start cancenteze?
» Will any of the options to preserve my fertility interfere with my @artceatment?

« If  become infertile, what are my options for having a family, such as adoptiog, aisionor
egg, or having another woman carry a pregnancy for me?

» Should | speak with a fertility specialist before treatment?
* Once | finish treatment, how will | know if | am fertile or infertile?
* How long should | wait to try to get pregnant after cancer treatment?

» Can cancer treatment damage my ovaries so that | lose some or all of my gggsi@early
menopause?

 Is my cancer treatment likely to damage my uterus, heart, or lungs in sugttteatviacould
have trouble with a full-term pregnancy?



How cancer treatments can affect fertility in
women

A lot of things must take place for a couple to make a baby, and a “system miatfuatany
point can lead to infertility. Cancer, or more often cancer treatments, eafeiatwith some part
of the process and affect your ability to have children. Different typesatifrtemts can have
different effects.

» Chemotherapy

» Targeted and biologic (immune) therapies
* Bone marrow or stem cell transplant

* Radiation therapy

* Surgery

* Other treatments

Chemotherapy

Most chemotherapy (or chemo) drugs can damage a woman’s eggs and/or raffgct fe
(Remember a woman is born with all the eggs she will ever have and they'teistbes ovaries.)
The effect will depend on the woman’s age, the types of drugs she gets, and the drughil®se
makes it hard to predict if a woman is likely to be fertile after chemo.

The chemo drugshost likelyto cause egg damage and infertility are:
* Busulfan
 Carboplatin
» Carmustine (BCNU)
 Chlorambucil
* Cisplatin
« Cyclophosphamide (Cytox&h
» Dacarbazine
« Doxorubicin (Adriamyciff)
* [fosfamide
* Lomustine (CCNU)
* Mechlorethamine
* Melphalan

* Procarbazine



» Temozolomide
On the other hand, the chemo drugs that hdew aisk of damaging the eggs include:
* 5-fluorouracil (5-FU)
» Bleomycin
» Cytarabine
» Dactinomycin
» Daunorubicin
* Fludarabine
» Gemcitabine
* Idarubicin
* Methotrexate
* Vinblastine
* Vincristine

Talk to your doctor about the chemo drugs you will get and the fertility risksdh@e with them.
If you'd like more information on a drug used in your treatment or a specific deaggoned in
this section, see o@uide to Cancer Drugsask a member of your health care team, or call us
with the names of the medicines you're taking.

Chemo and pregnancy

Age makes a differenceWomen who are treated for cancer before they are 35 have the best
chance of becoming pregnant after treatment. Young women who stop having menstdsl per
during treatment often start having periods again after they are off cloemaovhile.

After chemo, fertility may not last as long:Girls who had chemo before puberty (the time when
periods begin) or young women whose menstrual periods start back after chextnaskréor

early (premature) menopause. When a woman stops having periods long beforesiipe ayer
(about 51), it's considergaremature menopaus8he becomes infertile because her ovaries stop
releasing eggs. Early menopause also means that the ovaries stop makingléhademones
estrogen and progesterone.

Periods don’t always mean fertility: Even if a woman'’s periods start back after cancer treatment
has stopped, her fertility is still uncertain. Usually some eggs are yisioy cancer treatment.
You may need a fertility expert to help you find out if you are fertile.

Avoid getting pregnant during chemo:Many chemo drugs can hurt a developing fetus, causing
birth defects or other harm. You might be fertile during some types of chemo, doged|to use
very effective birth control. Talk with your doctor about this.

It can harm the baby if you get pregnant too soon after chemdaVomen are often advised not
to get pregnant within the first 6 months after chemo because the medicine magpimagged the



eggs that were maturing during treatment. If a damaged egg is éektilie embryo could
miscarry or develop into a baby with a genetic problem. Studies about thigate fiad. This is
something you should talk to your doctor about before trying to become pregnant.

SeeA Guide to Chemotheraggr more information on chemotherapy.

Targeted and biologic (immune) therapies

Targeted drugs attack cancer cells differently from standard chergs. dise of these medicines
has increased a lot in recent years, but little is known about their effectsildy Gerproblems
during pregnancy.

Bevacizumab (Avastit) is one exception — studies have found that this drug can cause ovarian
failure, and some women’s ovaries never recover.

Another group of drugs that are of concern are targeted drugs tyatieshe kinase inhibitors
(TKIs) such as imatinib (Gleev&g which cause birth defects in lab animals. At this time the
recommendation is that women talk to their doctors before becoming pregnant khgeTtsls.

SeeTargeted Therapgndimmunotherapyo learn more about these cancer treatments.

Bone marrow or stem cell transplant

Bone marrow or stem cell transplant usually involves high doses of chemo and semetime
radiation to the whole body before the transplant. In most cases, this permatog#ls woman’s
ovaries from releasing eggs. Talk with your doctor or nurse about this risk btfteg
treatment. See the “Chemotherapy” (above) and “Radiation therapy” (bstetgns for more on
these parts of the transplant.

If you'd like to learn more about transplants, S¢em Cell Transplant (Peripheral Blood, Bone
Marrow, and Cord Blood Transplants)

Radiation therapy

Radiation treatments use high-energy rays to kill cancer cells. Tdyesean also damage a
woman'’s ovaries. For a woman getting radiation therapy to the abdomen (b@iglyisr the
amount of radiation absorbed by the ovaries will determine if she becomesankigh doses
can destroy some or all of the eggs in the ovaries and might cause infertdéayly menopause.

Even if the radiation is not aimed right at the ovaries, the rays can bounce arouncabioldyt
and might still damage the ovaries.

When radiation is directed inside the vagina, the ovaries absorb a high dose afrradiati

Radiation to the uterus can cause scarring, which restricts flexibilitgland flow to the uterus.
These problems can limit the growth and expansion of the uterus during pregnancy,eas®incr
the risk of miscarriage, low-birth weight infants, and premature births.

Sometimes radiation to the brain affects the pituitary gland. The pituitamg glormally signals
the ovaries to make hormones, so interfering with these signals can affetioov(the release of



eggs from the ovaries). This might or might not affect fertility depending ciothis and dose of
the radiation.

You may be fertile when you start getting radiation treatments, but periamt not to become
pregnant until treatment is completed because radiation can harm the fekwsiti gbur doctor
about this.

You can get more details about this type of treatmetinerstanding Radiation Therapy: A
Guide for Patients and Families

Surgery

Surgery on certain parts of the reproductive system can cause infdrtlityome cancers, a
hysterectomy is part of the treatment. A hysterectomy is surgeeynove the uterus (womb)
either through the vagina or through a cut made in the abdomen (belly). Once thesuterus
removed, a woman cannot carry a child.

The ovaries might be removed (calledoaphorectomyat the same time the uterus is taken out.
Without ovaries, a woman can'’t get pregnant because she no longer has any eggswionseme
with early stage ovarian or cervical cancer, the surgeon will try to savevang if possible, to
preserve eggs, which might still allow a woman to become pregnant. Keeping ahkeastry
also preserves the hormones that prevent menopause symptoms like hot flashesahd vagi
dryness.

Some women with small cervical cancers can have a surgery caldahalectomywhich
removes the cervix but leaves the uterus behind so a woman can carry a pregnari®adisal
trachelectomy” in the section “Preserving fertility in women with cafice

Sometimes surgery can cause scarring in the fallopian tubes. Thesmagdilock the tubes and
prevent eggs from traveling to meet the sperm. This means they can’t biechimed and move
on to the uterus to implant in the lining.

A Guide to Cancer Surgegives you more information on surgery as a cancer treatment.

Other treatments

Hormone therapies used to treat breast cancer or other cancers cayoaffedility to have a
child. The effect of some other treatments on fertility and pregnancy is not yeh kitevalways
best to talk to your doctor, nurse, or other member of your health care team abdregatouznt
and any possible effects on your sexual function and fertility.

Preserving fertility in women with cancer

The following chart shows current options for preserving fertility beforengluand after cancer
treatment. Ideally, fertility discussions should take place beforertesdt but we know this is not
always the case.

You can use this information to learn more and then discuss your fertility optitbngowr doctor.
In some cases, you and your doctor might decide to use more than one option to try to preserve
your fertility, especially if one option has a low or unknown success rate. 8éhsitityou



understand the risks and chances of success of any fertility option you astauen, and keep
in mind that no method works 100% of the time. Married women and those with long-term
partners might want to include them in these discussions and decisions.

This chart can help you learn more about your current options. After the chagowssdihe
details of the listed options in alphabetical order.

Fertility options for women with cancer

Before treatment

During treatment

After treatment

Egg (oocyte) freezing

Fertility-sparing surgical
procedure (for certain women
with ovarian cancer)

Adoption’

Embryo freezing

GnRH treatment*

Donor eggs

GnRH treatment*

Oral contraceptive (birth
control pill) treatment*

Donor embryos

Oral contraceptive (birth
control pill) treatment*

Ovarian shielding

Natural pregnancy

Ovarian tissue freezing*

Radical trachelectomy (for
certain women with cervical
cancer)

Surrogacy

Ovarian transposition

Using your own frozen eggs
see Egg (oocyte) freezing

Using your own frozen
embryos — see Embryo
freezing

Using your own frozen ovaria
tissue — see Ovarian tissue
freezing*

* Experimental

* May be available at any point in time

Adoption

Adoption is usually an option for anyone who wants to become a parent. Adoption can take place

within your own country through a public agency or by a private arrangementgigrationally
through private agencies. Some agencies specialize in placing childrepedial :eeds, older

children, or siblings.



Most adoption agencies state that they do not rule out cancer survivors as poaeatied. But
agencies often require a letter from your doctor stating that you are-¢eeand can expect a
healthy lifespan and a good quality of life. Some agencies or countrieseragueriod of being off
treatment and cancer-free before a cancer survivor can apply for adoptiorediivsgems to be
an average length of time.

There’s a lot of paperwork to complete during the adoption process, and at tinmesaena
overwhelming. Many couples find it helpful to attend adoption or parenting classes befo
adopting. These classes can help you understand the adoption process and give youa@ chance
meet other couples in similar situations. The process takes different lengthe depending on

the type of adoption you choose. Most adoptions can be completed in 1 to 2 years.

Costs of adopting vary greatly, from less than $4,000 (for a public agency, fastesrcspecial
needs adoption) up to $50,000 (for some international adoptions, including travel costs).

You may be able to find an agency that has experience working with cancer surSwore
discrimination clearly does occur both in domestic and international adoption. Yet,amost ¢
survivors who want to adopt can do so.

Donor eggs

Any woman who has a healthy uterus and can maintain a pregnancy can have intiizedifer
(IVF; mature eggs are removed from a woman’s ovaries, joined with spehnen labt and then put
in a woman’s uterus to develop) with donor eggs and a partner’s (or donor’s) sperm.

Donated eggs come from women who have volunteered to go through a cycle of hormone
stimulation and have their eggs collected. In the United States, donors can be known or
anonymous. Some couples find their own donors through programs at infertility clioicshor
Internet. Some women have a sister, cousin, or close friend who is willing to donetgéer
without payment.

Egg donors should have been screened carefully for sexually transmittedsdésehgenetic
illnesses. Every egg donor should also be screened by a mental health professitinahfith
the egg donation process. These screenings are just as important for donors vidradarerfr
family members. Everyone also needs to agree on what the donor’s relationshigewhiid will
be, and be certain that the donor was not pressured emotionally or financially to doegtgshe
You want to be sure that everyone agrees about what the child will or will not be toldututiee

The success of the egg donation depends on carefully timing hormone treatment (totipeepare
lining of the uterus) with the removal and fertilization of the donor’s eggs. If theawoeteiving

the donor eggs has ovarian failure (she’s in permanent menopause), she musbigde st
progesterone to prepare her uterus for the embryo(s). The eggs are takdme fdmmor and

fertilized with the sperm. Embryos are then transferred to the recipierddoge pregnancy. After

the transfer, the woman will continue to need hormone support until the placenta develaps and ¢
produce its own hormones.

Egg donation is often a successful treatment for infertility in women who can no [mogece
healthy eggs. The entire process of donating eggs, fertilizing thénspatm, and implanting
them usually takes 6 to 8 weeks per cycle. The major health risk for cancer suemigdrabies is
the risk of having twins or triplets. Responsible programs may transfer only Irdorgos to
reduce this risk, freezing extras for a future cycle. The price of a donayelggshould include



the price of IVF plus any payment to the egg donor, but it's good to find out all the costs
beforehand (see “Insurance and financial concerns” in the section catlest f€rtility-related
iIssues to think about”).

Donor embryos

Any woman who has a healthy uterus and can maintain a pregnancy can have intiidedier
(IVF) with donor embryos. (IVF; a fertilized egg, an embryo, is put in a womagraito

develop.) This approach lets a couple experience pregnancy and birth togethethbupaegnt

will have a genetic relationship to the child. Embryo donations usually come ftoopke who

has used assisted reproductive technology and has extra frozen embryos. Witempthdias
conceived or for some other reason chooses not to use those frozen embryos, they megtd deci
donate them.

One problem with this option is that the couple donating the embryo may not agree to have the
same types of genetic testing as is usually done for egg or sperm donorsyandytmat want to
supply a detailed health history. On the other hand, the embryos are free, so thewanae

only needs to pay the cost of getting her uterus ready and having the embryo placed.

Most women who use the donor embryo procedure must get hormone treatments to prepare the
lining of the uterus and ensure the best timing of the embryo transfer. The enthawad and
transferred to the woman’s uterus to develop and grow. After the embryo isrieshstiee woman
stays on hormone support until blood work shows that the placenta is making hormones on its
own.

There’s no published research on the success rates of embryo donation, so it'sitrtigedrieu
research the IVF success rates of the centers you may use.

Egg (oocyte) freezing

Egg freezing (opocyte cryopreservatigns an established method of preserving fertility in
women, although it has not been used as long as embryo freezing (described belawayTiesa
good choice for women who do not have a partner.

For egg freezing, mature eggs are removed and frozen before beimgeteviith sperm. This
process may also be callegg bankingWhen the woman is ready to become pregnant, the eggs
can then be thawed, fertilized, and implanted in the uterus.

Collecting the eggs typically takes several weeks. Hormones can be upeth teeveral eggs at
once. In most women, this means starting a cycle of hormone shots 3 days befonernk&ual
cycle and continuing them for 2 to 3 weeks until many eggs are mature (often about il2aeggs
woman under age 35). The eggs are then collected during outpatient surgery, usuallightith a
anesthetic (drugs are given to make you sleepy while it's done). An ultraisousetl to guide a
needle through the upper part of the vagina and into the ovary to collect the eggs.

Some women might not be able to follow the schedule of hormone shots above. This could include
women who have fast-growing cancers (who cannot wait 2 to 3 weeks to begin trgatmdent

women with breast cancer, who might be at risk of their tumors growing becabhsehajh levels

of estrogen caused by the hormone shots. One option for these women is to follow the natural
cycle of the maturing egg. To do this, ultrasound is used to follow the progress of normal
ovulation, and 1 or sometimes 2 eggs can be collected. Another option for women with breast



cancer is to use drugs such as aromatase inhibitors or tamoxifen during the hormaagat to
keep the estrogen from helping cancer cells to grow. More studies are needexlyltsusoefar do
not show that this has any harmful effects on women'’s breast cancer treatrsemval.

Less is known about egg freezing than embryo freezing, but the methods and steséss/ea
greatly improved in the past several years and it's being done more often i.tBetde fertility
centers have reported success rates much the same as using unfrozen e@ly, iespaenger
women.

Some doctors freeze eggs at the same time they freeze embryos.

Because younger women have more eggs, and the eggs are likely to be heattlei¢acsities
cut off the age for egg freezing in the mid-thirties. This varies by facility

If you are looking at egg freezing, ask how many live births the facilithhdsising frozen eggs.
You might also want to ask how many eggs it takes, on average, to produce a single livebirth. Y
will want to know the cost of the procedure (including all the medicines), annuajestmsts of

the frozen eggs, and the estimated costs of fertilizing and implantingHgtefreezing usually

costs less than embryo freezing.

An important note about freezing

If you have frozen eggs, it's important to stay in contact with the cryopreservatility to be
sure that any yearly storage fees are paid and your address is updaged.cOuple is ready to
have a child, the frozen eggs are sent to their fertility specialist.

Cryopreservation of immature oocytes

It's thought that immature eggs might freeze better. Because theasarmeveloped and less
fragile, they might stand up to the freezing and thawing processes batterdhae eggs.

Immature oocytes can be collected at any time — no hormone stimulation is.rigéeckase of

this, researchers are also looking at whether immature oocytes can Istdthmatured in the lab
(instead of in the woman), and then frozen. This keeps the woman from having to get hormone
stimulation and then wait for eggs to mature naturally in her body.

Immature oocytes are removed through a needle that’s put through the vagina and intythe ova
Ultrasound is used to guide the needle. Immature eggs are sucked into the netaie &inden

or matured and frozen. When the woman is ready, her immature eggs are thawest] mahe

lab (if not done before freezing), fertilized, and then implanted in her uteruarBleses are

studying this, and at this time it’s still considered to be experimental. éfgwts have been
published so far showing this method results in live births.

Embryo freezing

Embryo freezing, oembryo cryopreservatioms the most common and successful method of
preserving a woman'’s fertility today. Mature eggs are removed from thrawse ovaries and
fertilized in the lab. This is callad vitro fertilization (IVF). The embryos are then frozen to be
used after cancer treatment. This option works well for women who alreadwy lpavener, though
single women can still freeze embryos using donor sperm.



The process of collecting eggs for embryo freezing is much the same as fimezgry (see
above). Eggs are collected during outpatient surgery, usually with a lightethegirugs are
given to make you sleepy while it's done). An ultrasound is used to see the ovariesfand the
sacs (follicles) that contain ripe eggs. A needle is guided through the uppex, \iagireach
follicle to collect the eggs. The eggs are fertilized, then frozen and stored.

Since each egg can most likely produce a single embryo at best, a womanwevdl hetter chance
of a successful pregnancy if several embryos are stored. Hormones cad benjsen several
eggs at once. In most women, this means starting a cycle of hormone shots witlsro8 day
starting their menstrual cycle and continuing them for 2 to 3 weeks until masyaegmature
(often about 12 eggs in a woman under age 35).

But some women who have fast-growing cancers cannot wait 2 to 3 weeks to kEgiente And
women with breast cancer may risk some growth of their tumors during I\ésdyecause of the

high levels of estrogen caused by the hormone shots. In cases like this, onesdptural cycle

IVF” in which ultrasounds are used to follow the progress of normal ovulation, and 1 or sa@netime
2 eggs can be collected. Another option for women with breast cancer is to ussudiugs

aromatase inhibitors or tamoxifen during the hormone stimulation to keep the estomgen f

helping cancer cells to grow. More studies are needed, but results so far do not shaow lihat t

any harmful effects on women’s breast cancer treatment or survival.

Successful pregnancy rates vary from center to center. Centers withdhexperience usually
have better success rates. Costs vary, too, see “Insurance and finaneaigdndhe section
called “Other fertility-related issues to think about” for more on this.

An important note about freezing

If you have frozen embryos, it's important to stay in contact with the cryopedi®er facility to
be sure that any yearly storage fees are paid and your address is updateccdDptzia ready to
have a child, the frozen embryos are sent to their fertility specialist.

Fertility-sparing surgery (for ovarian cancer)

This type of surgery might be an option in young women with ovarian cancer in only one ovary.
The cancer must be one of the types that’s slow-growing and less likely&al sfike borderline,

low malignant potential, germ cell tumors, or stromal cell tumors (typigehdes 1 and some

grade 2 epithelial ovarian cancers).

In this case, the surgeon can remove just the ovary with cancer, leaving thg beaty and the
uterus (womb) in place. Studies have found that this does not affect long-term survivdgvasid a
future fertility. If there’s a risk of the cancer coming back, the remaiomagy may be removed
later, after the woman has finished having children.

GnRH agonist treatment (ovarian suppression)

The goal of this treatment is to shut down the ovaries during cancer treatmedptpombect them
from the damaging effects of treatment. The hope is that reducing attithty ovaries during
treatment will reduce the number of eggs that are damaged, so women wik resumal
menstrual cycles after treatment.



Gonadotropin-releasing hormone (GnRH) agonists are long-acting hormosdltxtigan be used
to make a woman go into menopause for a short time. These hormones are usrakg giv
monthly shot starting a couple of weeks before chemo or pelvic radiation thegapy. lienRH
treatment is given each month the whole time a woman is getting the caateetre

Studies suggest that this method might help prolong fertility in some women, égpkose 35
and younger, but results are not clear and more research is needed to prove it works.

This treatment is experimental, and women who want to try it might want to look ahtacal
trial that's testing GnRH treatment. If this treatment is used, issd@ne with a back-up method
of preserving fertility like embryo freezing.

This treatment costs a lot and the drugs can weaken a woman’s bones if used for more than 6
months.

Natural pregnancy

After cancer treatment, a woman’s body may recover naturally and produge egds that can
be fertilized. The medical team may recommend waiting anywhere froongato 5 years
before trying to get pregnant. This is often based on the fact that the tiekazncer coming back
(recurring) is usually highest in the first 2 to 5 years after treatmbatléhgth of time depends
on the type of cancer and the treatment used.

But women who have had chemo or radiation to the pelvis are also at risk for sudden, early
menopause even after they start having menstrual cycles again. Menopagsartiaio 20 years
earlier than expected. Because of this, women older than 35 might want to talk to¢heis

about how long they should wait to try to conceive and why they should wait. It's best tinisave
discussion before going on with a pregnancy plan.

Oral contraceptive (birth control pill) treatment

Some oncologists prescribe oral contraceptives (birth control pills) before and darnicer
treatment, hoping they will reduce activity in the ovary and save eggs. The ciensieptar to

that for GnRH agonist treatment (described above), but there’s little ficiemtdence for this,
and more research is needed. Some published studies suggest that it does not redige infert

Still, oral contraceptives can sometimes be useful during chemo: They mayheld menstrual
bleeding when a woman’s blood counts are low and help reduce the risk of accidentadqyegna
during treatment.

Note that the hormones in birth control pills are not recommended for women withsctnater
could be fueled by hormones, such as breast cancer. Oral contraceptives can ats® tinenesk
of blood clots, which may already be high because of the cancer and its tredtectsnt e

Ovarian shielding

This method of protecting the ovaries may be used during the total body radiatisrsdina¢times
part of stem cell or bone marrow transplant. A lead barrier, or shield, is placati®patient’s
lower abdomen (belly) to help keep radiation from directly affecting theesvar



A few small studies have found that ovarian shielding preserves ovarian function ambtoe
appear to increase the risk of cancer relapse. But it does decrease tierddsst to the pelvis,
and it has been suggested that shielding not be done in women with active leukemia.

More studies are needed to know if ovarian shielding works and if it's safe.

Ovarian tissue freezing

Ovarian tissue freezing is experimental and can be done in young girls who hes@&chet
puberty. All or part of one ovary is removed by laparoscopy (a minor surgery avttare flexible
tube is passed through a small cut near the navel to reach and look into the pelvis).i@he ovar
tissue is usually cut into small strips, frozen, and stored.

After cancer treatment, the ovarian tissue can be thawed and placed closellopilaa tabes or

in another part of the body, like the abdomen (belly) or forearm. Once the traedpiastie starts
to function again, the eggs can be collected and fertilized in the lab. In another approablo)ehe
ovary is frozen with the idea of putting it back in the woman’s body after treatmertijas

not yet been done in humans.

Ovarian tissue removal does not usually require a hospital stay. It can betenbedfore or after
puberty. Still, it's experimental and has produced only a small number of live $xrfas. Doctors
are studying it now to learn the best methods for success. Faster frgfethiagissue (called
vitrification) has greatly improved outcomes over the older, slow-freezing methods.

The ovarian tissue does grow a new blood supply and produces hormones after it’'s traisplante
but some of the tissue usually dies and it may only last for a few months to yeaesalBecause
they last such a short time, ovarian tissues are usually only transplanted wheran is ready to

try for a pregnancy.

At this time, ovarian tissue freezing and transplant is not recommended for wotinémowad
cancers (such as leukemias or lymphomas) or ovarian cancer due to the risk otpattergcells
back in the body with the frozen tissue.

Ovarian tissue freezing costs vary a lot, so you will want to ask about thadreed annual
storage costs as well as removal and transplant expenses. In some patieatstissiae can be
removed as part of another necessary surgery so that some of the cost & lwpugsarance.

Ovarian transposition

Ovarian transposition means moving the ovaries away from the target zone obmadéiment.
It's a standard option for girls or women who are going to get pelvic radiditicem be used either
before or after puberty.

This procedure can often be done as outpatient surgery and does not require stayingsipitdle
(unless it is being done as part of a larger operation). Surgeons will usuallyha@xaties above
and to the side of the central pelvic area.

The success rates for this procedure have usually been measured by thteageafevomen who
regain their menstrual periods, not by being able to have a live birth. Typically,retitite
women start menstruating again.



It's hard to estimate the costs of ovarian transposition, since this procedusemetimes be
done during another surgery that is covered by insurance. It's usually best to moveidsejasta
before starting radiation therapy, since they tend to fall back into their okesplaer time.

Radical trachelectomy

Radical trachelectomy is an option for cervical cancer patients who higvemall, localized

tumors. The cervix is removed but the uterus and the ovaries are left, and the uterusted@done

the upper part of the vagina. A special band or stitch is wrapped around the bottom of the uterus t
act as the cervix. A small opening allows blood from your period to flow out and spenteito e

the uterus to fertilize an egg. This is done during the surgery to treat cearcalcso insurance
should cover some of the costs. Talk to your doctor about this.

Radical Trachelectomy

Trachelectomy appears to be just as successful as radical hystgrémoval of the uterus and
cervix) in treating cervical cancer in certain women. Women can become predfea the
surgery, but are at risk for miscarriage and premature birth because the opemngtéous may
not close as strongly or tightly as before. These women will need spetiaiigeetrical care while
they are pregnant, and the baby will need to be delivered by Cesarean sestotiq@).

Surrogacy

Surrogacy is an option for women who cannot carry a pregnancy, either because thggmno lon
have a working uterus, or would be at high risk for a health problem if they got pregmenet.afe
2 types of surrogate mothers:

A gestational carriens a healthy female who receives the embryos created from the egg
and sperm of the intended parents. The gestational carrier does not contribute her own egg
to the embryo and has no genetic relationship to the baby.

A traditionalsurrogateis usually a woman who becomes pregnant through artificial
insemination with the sperm of the man in the couple who will raise the child. She gives
her egg (which is fertilized with his sperm in the lab), and carries the pregigineys the
genetic mother of the baby.

Surrogacy can be a legally complicated and expensive process. Surrogacgrig\es it's
important to have an attorney help you make the legal arrangements with yogasiryou
should consider the laws of the state where the surrogate lives, the statehelobikel twill be



born, and the state where you live. It's also very important that the surrogiuter ine evaluated
and supported by an expert mental health professional as part of the processwy\éerydgacy
agreements go sour, but when they do, typically this step was left out.

Preserving fertility in girls and teens with cancer

Parents of children diagnosed with cancer face many difficult issues ie aftsevere emotional
distress. They are often so focused on their child’s treatment and survivakthatdtto think
beyond the present. But about 4 out of 5 children treated for cancer live a long time, aitityinfer
can become an issue for survivors when they reach young adulthood.

Talk with your daughter’s doctor about the risk of infertility with the specifincer treatment she
will get. Sometimes, chemo and radiation can destroy or damage eggs ancboapiste
infertility.

Talking to a child or teen about fertility

Not only should the oncology team discuss fertility with the parents, but it should also be
mentioned to the child as soon as she is old enough to understand. If she is not old enough to
discuss fertility while she’s being treated for cancer, parents may mésther about it around

the time that puberty begins. A follow-up visit at the oncology clinic is often a goedditoring

up the topic.

Given the chance, many parents will want to save their child’s fertflitye child is old enough to
understand fertility when she’s being treated, she should be asked if she @ajnedsstatment.

Even though she’s not able to give full legal consent because of her age, a child who can
understand must generally agree (this is calksgnt before a procedure can be done. The parents
also must give consent before the procedure, after being told the risks, cooysicatid success
and failure rates.

Options before puberty

Although it's being studied, at this time there are no options that have been provenrieprese
fertility in children who haven’t gone through puberty. (Girls do not produce megg until
they go through puberty.)

One possible option before puberty is ovarian tissue freezing -- having ovariandisswved in
an outpatient surgical procedure and frozen for the future. In fact, this is the oatyatghis
time to spare a girl’s eggs if she has not entered puberty, but this is expekifaean in adult
women, ovarian tissue grafted back into the woman’s body after treatment hasesiatd very
few successful pregnancies. See “Ovarian tissue freezing” in the sdetemefving fertility in
women with cancer” for more on this.

You might want to check into other experimental options to find out what may be avélable
your daughter. When you see a fertility doctor, ask about any clinidalttvat are going on.
Depending on where you are, you may have to travel to a larger city or chese@ter if you'd
like to have the option of a research facility.

Even without special measures to preserve fertility, some girls ovithigpugh puberty and start
having periods after cancer treatment, but they may still need to have hormdsmiehee&ed to



find out if they are fertile. It's best to see a fertility spestadiarly in your daughter’s reproductive
years, soon after puberty. If available, mature eggs or embryos can be friimdriate to
preserve her fertility in case of early menopause. (See “Egg (oomge)rfg” and “Embryo
freezing” in the section “Preserving fertility in women with cander’'more on these procedures.)

Options after puberty

After puberty, a girl can have eggs or embryos frozen. Most girls begin pbletritgen ages 9
and 15.

If radiation is to be aimed at the abdomen (belly), sometimes the ovaries caelthedstgee
“Ovarian shielding” in the section called “Preserving fertility in womerwancer”). In some
cases, the ovaries may be surgically moved aside, out of the radiationhengaam be put back
into the normal position (or might move back on their own) after treatment (seed@vari
transposition” in the same section.

Some girls will have their periods return after cancer treatment, but thestithaeed to have
hormone levels checked to find out if they are fertile. Some who are ferybeing adulthood
may go through early menopause before they have time to have a familppibgant for your
daughter to know that even if she has normal periods, she could still need to seeya fertilit
specialist. It's best to see a specialist early in your daughegreductive years, soon after
puberty. If available, mature eggs or embryos can be frozen at that timeevetesr fertility in
case of early menopause. See “Egg (oocyte) freezing” and “Embryinfyeen the section
“Preserving fertility in women with cancer” for more on these procedures.

Frequently asked questions

Should | have children after I've had cancer?

After a cancer diagnosis, many people wonder if they should even think about haldrenchi
They may question whether a genetic factor might have caused them to getcanténey
might pass this cancer gene to their children. But only about 5% to 10% of canceasshrave
link to a gene that is passed on from parent to child. (See “Do children of canceorsuinave
higher risks of getting cancer?” below.)

Survivors also may worry that treatment with chemo or radiation could cause bittsde other
health problems for future children. Many studies have found that babies conceivedrater
treatment don’t have birth defects or health problems any more often than babieparteod
didn’t have cancer. But problems are more likely if a baby is conceived during or todteoon a
cancer treatment, so it's important to know how long to wait before trying to have.a bab

People with cancer already have many worries from dealing with the eleedsts treatment.
Concerns about the cancer coming back, how long they can expect to live now that theéy’'ve ha
cancer, and the costs of raising a child are other serious issues that pdopéneatr face when
thinking about having children.

There are no simple answers to the question of whether to have children. Each parsan’s c
situation is unique. It helps to get as much information as you can before you maiston deat



will affect the rest of your life as much as this one will. You might wantdoudis these concerns
with a genetic counselor, geneticist, reproductive specialist, and/or a imegita professional.

Depression, anxiety, and stress may affect your ability to think adychkes you would like about

your reproductive choices. Talk about these issues and concerns with the people whose opinions
you value and trust — your spouse or partner, health care team, family, close &liemyys etc.

There are support groups as well as health professionals who deal with festilég for people

with cancer. Ask your doctor to refer you to one of these specialists.

Is pregnancy safe after cancer?

Despite concerns that pregnancy could cause cancer to return, studies to date haveartbtsshow
to be true for any type of cancer. Breast cancer is the type most peoplebaut because of the
hormone changes that happen during pregnancy. So far, studies suggest that survival rates
women who become pregnant after breast cancer are as good as women who do nstisBueé thi
is still being studied. Every cancer is different, so it’'s not possible to sayréothat it's safe for

all cancer survivors to become pregnant.

You also need to know that pregnancy could be a problem if cancer treatment has damaged
heart, lungs, or other organs. When organs are damaged, the added physical streseari@/preg
can lead to serious health problems for the mother and the growing fetus.

Radiation that reaches the uterus, especially if it was done when the womanhidsaan limit
the ability of the uterus to stretch as the fetus grows. This creates anedatiskf a premature
or low birth-weight baby, or even having a miscarriage.

If you are thinking about getting pregnant after cancer, it's a good ideattsde a specialist in
high-risk obstetrics to find out if you have any health risks because of yowr ¢seatment. Your
cancer doctor can also talk with you about how your health, your cancer and czettoeertt, and
your risk of cancer coming back might affect pregnancy and parenthood.

If | didn’t act to preserve my fertility before cancer treatment, is it
too late or do | still have options?

The answer to this question depends on your type of cancer and treatment. Thishsgoroet
need to discuss with your oncologist. You may need to see a fertility sgecialis

After cancer, how will I know if | need to see a fertility specialist?

It's best to discuss fertility with your oncologist first, becauseymre’s cancer diagnosis and
treatment is different. But if you’ve had trouble conceiving for 6 to 12 months, eléspiing sex
at the right times of the month, you may have a fertility problem and may needldspecialist.

After cancer treatment, how long should | wait to conceive?

There is no set time. It's very important to discuss this with your doctor to findhaits best for
you.



How long can embryos, eggs, and tissues be frozen?

Indefinitely. Samples have been stored for decades without damage. Most sk thexurs in the
freezing and thawing processes, so once they are frozen they can be storaayfgears.

What role does age play in fertility for women after cancer?

For women, getting older is a factor in fertility whether or not you have caherlder you are,
the harder it is to get pregnant. Cancer treatments that cause prematopaunse affect a
woman'’s fertility.

Research suggests that the younger a woman is when she gets damagirgecdameants, the less
likely it is that she will become infertile. This may be because a youwmg®aan has more eggs in
reserve, SO more eggs are likely to remain after treatment.

Do fertility drugs cause cancer?

A few early studies suggested a link between some fertility drugs and damicescent studies
suggest there’s no direct link between the use of fertility drugs and hresaisie, ovarian, or any
hormone-related cancer. If you are getting any of the drugs that seneglgs, talk with your
doctor or nurse about their short- and long-term risks and side effects.

Are the rates of birth defects higher in children born to cancer
survivors who have had treatments like chemo and/or radiation
therapy than in the general public?

So far studies strongly suggest that children born to cancer survivors are ndkelpribdin others
in the general public to have birth defects.

Do children of cancer survivors have higher risks of getting cancer?

Research shows that no unusual cancer risk has been identified in the offspringof canc
survivors. The exception to this is in families who have true genetic cancer sgsdibthere’s a
lot of cancer in your family, you might want to check with a genetic counseloe iba®y of your
potential children would have a higher than usual chance of having cancer.

If it looks like | am fertile after treatment, should | use the embryos
or eggs | froze before treatment?

Make this decision with the help of a fertility specialist or a reproductideainologist. Most
fertility specialists would recommend that cancer survivors who recoviityfestiould try to
conceive naturally with the eggs they are producing. There’s no proof of an inlcrisésa birth
defects in children born after cancer treatment. Fresh is usually preferrdcoaee, but other
factors could affect your individual situation, so be sure to discuss this witlsialspe



Do cancer survivors have trouble adopting because of their
medical history?

There’s no published research on this subject. Most adoption agencies say they doaquit rul
cancer survivors as parents. But they often require medical exams awed fdeitan oncologist
saying that the cancer survivor has a good prognosis (outlook).

Some agencies or countries that offer international adoption may require astanoen to be
cancer- free for 5 years before applying for adoption.

Some discrimination clearly does occur both in domestic and international adoptiomoget
cancer survivors who want to adopt can do so. You may be able to find an agency that has
experience working with cancer survivors.

Other fertility-related issues to think about

Insurance and financial concerns

After reviewing treatments to preserve fertility, most people wondbkeif can ever afford any of
these options. Many of the tests that diagnose fertility are covered by irssurahtreatment costs
are often not covered. Some states have laws that require varying amounts gfectorera
infertility and IVF treatments. But many patients are not covered by theseahd many more

live in states with no or limited coverage.

To get your insurance plan to help pay for infertility treatments, you migstéll them and ask
about the steps you need to take to petition for coverage. Some patients haveebeegeibl
infertility treatment covered when they explained or had their doctor shovihéiafértility was a
side effect of a necessary cancer treatment.

The costs of infertility treatments are a major barrier for most pstiéfitl, there are options
available for some people, even if they cannot get insurance to cover it.

Figure out which treatment might be an option for you, where you can get it, andhvevbasts

are. It helps to speak with a financial counselor in the fertility praatideask for details about the
treatment, its costs, and even specific insurance codes for the serviceglypoead. One tip is

to ask the financial counselor to get written confirmation by letter fromipsurance company
about which costs are covered and which are not. At that point, you might need to sit down and
review your finances. Consider what you have in your bank and retirement accoyhtsesiof

credit you have (including credit cards), or even if you can get help fromyfamaihbers.

Some practices provide treatment packages at a single price and somearifgnd options to
make treatment more affordable by paying for it over time. Ask if these ojatieravailable.
Some practices may take part in the Fertile Hope financial assistagecarprcalled “Sharing
Hope,” which reduces the costs of fertility preservation for qualifyingpist (Information about
the Fertile Hope program can be found in the “To learn more” section.)

It's hard to think about spending money on fertility while you are dealintyatiter medical bills
and cancer. Another barrier is that often you must act fairly quickly to prefeetliey before
cancer treatment begins. Getting financial help and counseling is anstavillehelp you feel less



alone as you try to plan for a future after cancer. Most families would'sayorth the effort even
though it can be hard in the beginning.

Legal considerations

You might want to talk to an attorney (lawyer) about the fertility options youoargdering and
possible legal issues that may arise. An attorney can help you understamibtegaénts and
your rights. Since you could be dealing with complex medical issues, fintbamegtwho’s
familiar with reproductive technology legalities.

For example, if a spouse or partner dies after embryos are fertilized, woulgheelwe willing for

the surviving partner to use them anyway? If you do not use all your fettdinéryos, what will

you do with them? Would you be willing to donate them to others who need them? These kinds of
possibilities need to be understood and worked out in advance. An expert attorney can help you
with the complicated issues of assisted reproduction, donation of sperm or eggs,@atgurr

There are also specialized lawyers who work with adoption servicesc@héelp the birth
parents give up (terminate) their legal rights to the child and handle the adoptiesspfus can
help ensure a smoother adoption with less fear and anxiety.

Mental health services

Dealing with your cancer treatment and fertility issues may stitrapgemotions. You might feel
overwhelmed, discouraged, or depressed. Some of the drugs women take for in vigatiemntil
or to preserve fertility can have emotional side effects, too. These featmgermal. A mental
health professional can help you adjust to your cancer diagnosis and help yoiildgaliov
feelings about your fertility. This expert can also help you deal witinfgebf guilt, anger, loss,
and disability. Your therapist should understand the impact of cancer on fertility gngbbedort
through decisions about your parenting options. Having a third party who'’s not as eftyotiona
involved as you and your partner are can be very helpful.

You may be able to find an infertility support group through your fertility igists office.
Couples who share their unique experiences often find a special bond and strengthy lceier
be a roller coaster of highs and lows. It helps to go through that with others who understand.

Child-free living

Many couples consciously decide to not have children and focus on its advantagege€hild
living allows a couple to pursue other life goals, such as career, travel, oreeningtin ways that
help others. If you are unsure about having children, talk with your spouse or parawinge
decision together may become an exciting new investment in your futurdraergaf you still
feel unsure, talking with a mental health professional may help you both think ey about
the issues and make the best decision.



To learn more

More information from your American Cancer Society

Here is more information you might find helpful. You also can order free copies dbouments
from our toll-free number, 1-800-227-2345, or read them on our website, www.cancer.org.

Coping with cancer

After Diagnosis: A Guide for Patient and Families (also in Spanish)

How to Find a Financial Professional Sensitive to Cancer Issues: FEh&uiilance for Cancer
Survivors and Their Families

Sexual effects of cancer and cancer treatment

Sexuality for the Woman With Cancer (also in Spanish)

Cancer treatment information

A Guide to Cancer Surgery (also in Spanish)

A Guide to Chemotherapy (also in Spanish)

Understanding Radiation Therapy: A Guide for Patients and Familiesr{é@g@anish)
Targeted Therapy

Immunotherapy

Books

Your American Cancer Society also has books that you might find helpful. Call+&08t227-
2345 or visit our bookstore online to find out about costs or to place an order.

National organizations and websites*
Along with the American Cancer Society, other sources of information and suppode:

Fertile Hope
Toll-free number: 1-855-220-7777
Website: www.fertilehope.org

Provides a list of fertility specialists and sperm banks, and information onyeisiks,
options, and research studies. Financial help is available from Sharing Hopgyaarpfor
newly diagnosed cancer patients who wish to preserve fertility by eginfyjeembryo
freezing, or sperm banking (must meet eligibility requirements).



Oncofertility Consortium
Toll-free number: 1-866-708-3378
Website:myoncofertility.org

Has a timeline for patients with information about fertility at all castages, from
diagnosis to after treatment; also offers assistance in finding a lodélfpreservation
specialist, as well as information for patients and their parents or partmess vertility
may have or will be impaired by cancer treatment.

International Council on Infertility Information Dissemination (IN CIID)
Telephone: 703-379-9178
Website: www.inciid.org

Offers information on getting early care with qualified specialists andtbdivd them;
fertility fact sheets; online support forums and weekly chat sessions; and TNCIID the
Heart,” help for in vitro fertilization for those with financial and medical needwithiout
health insurance to cover it (Click “IVF Scholarships & Programs” on the left sithe of
INCIID home page.)

RESOLVE: The National Infertility Association
Telephone: 703-556-7172
Website: www.resolve.org

Provides information on the infertility journey, including treatment, coping, thirg par
reproduction, adoption, child-free living, advocacy, and more. Also has fact sheets and
personal stories. Local chapters/affiliates can be found on the websées &ffication and
support groups; online community also available.

American Society for Reproductive Medicine (ASRM)
Telephone: 205-978-5000
Website: www.asrm.org

Offers infertility information, fact sheets, and booklets on adoption, genetiersng for
birth defects, in vitro fertilization, sexual problems, reproduction information fareca
patients, and more; choose “Resources” tab on the home page. Also has a directory of
ASRM member doctors.

American Society of Clinical Oncology (ASCO)
Toll-free number: 1-888-651-3038
Website: www.cancer.net

A comprehensive online resource providing oncologist-approved cancer information to
help patients and families make informed health care decisions. Has “What to Know:
ASCO'’s Guideline on Fertility Preservation” for patients availabldrie at
www.cancer.net/patientguides.

American Academy of Adoption Attorneys
Telephone: 202-832-2222
Website: www.adoptionattorneys.org

Offers list of experienced member adoption attorneys and affiliateaiagen

*Inclusion on this list does not imply endorsemgnthe American Cancer Society.



No matter who you are, we can help. Contact us anytime, day or night, for inforraad
support. Call us a-800-227-234%r visit www.cancer.org.
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