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Aim: To ascertain the actual outcomes of oncofertility care in young women to provide more appropriate
care. Materials & methods: We analyzed the data of 67 female patients under 43 years of age who un-
derwent oncofertility care between January 2015 and September 2019. Results: There were 28 patients
with breast cancer, 19 patients with hematologic cancer and 20 patients with other cancer diagnoses.
Breast cancer patients tended to take longer than hematologic cancer patients to initiate oncofertility
treatment. Despite undergoing oncofertility care, seven of nine pregnant patients did not choose assisted
reproductive technology (ART). Conclusion: As spontaneous pregnancies were more common than ART
pregnancies in our study, pregnancy by not only ART but also non-ART method is a viable option for young
cancer survivors.

Lay abstract: We conducted a study about oncofertility care and pregnancy outcomes in female cancer
survivors under 43 years old. Even after chemotherapy, pregnancy by not only assisted reproductive tech-
nology (ART) but also non-ART method is a viable option for young cancer survivors. Social support as well
as ART advancement is important for young cancer survivors and the low marriage rate may contribute
to the low pregnancy rate.
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Cancer treatments such as alkylating agents and pelvic irradiation expose patients to an increased risk of post-
treatment infertility [1], which diminishes patients’ quality of life [2]. The future ability to have children has been
cited as one of the top five unmet needs of adolescent cancer patients, along with health, work/school, romantic
relationships and close friendships [3]. Consideration of post-treatment life should be an essential part of treatment
planning for adolescent cancer patients, as advances in cancer therapy have dramatically increased the long-term
survival rate of adolescent and young adult (AYA) cancer survivors aged 15–39 years. In particular, the survival rate
of malignant lymphoma in childhood has risen to 80–90% [4,5]. Thus, the need for oncofertility treatment/care
is increasing, yet the available data on marital relationships, conception methods and pregnancy outcomes among
AYA cancer survivors remains insufficient [6]. It has been reported that, compared with women in the general
population, female cancer survivors have lower marriage rates [7], lower pregnancy and birth rates and higher
preterm delivery rates [6,8].

Oncofertility care for female cancer survivors can include embryo/oocyte cryopreservation, ovarian tissue cryop-
reservation and gonadotropin-releasing hormone agonist (GnRHa) therapy. The Japan Agency for Medical Research
and Development reports that more than 1000 embryos or oocytes and more than 100 ovarian tissue samples were
cryopreserved for cancer patients between January 2011 and December 2015 [9]. Among infertile patients, the preg-
nancy rate per cryopreserved embryo is 30–35% (according to the 2015 data from the Japan Society of Obstetrics
and Gynecology [14]), while the pregnancy rate per cryopreserved oocyte is 4.5–12% [10]. Ovarian tissue auto-
transplantation is also increasingly successful: the number of live births resulting from this method had exceeded
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130 by June 2017 and has probably exceeded 200 in 2020 [11,12]. The interpretation of in vitro fertilization data
remains controversial, yet, in a series of 60 patients treated with ovarian tissue auto-transplantation, the pregnancy
rate was 50% and the live birth rate was 41% [12]. Ovarian tissue cryopreservation and auto-transplantation are
performed around the world and are no longer considered entirely novel; in some countries, they are accepted as a
non-experimental fertility preservation option for cancer patients. These options are also suitable for prepubescent
females, as they neither delay cancer management nor involve hormonal stimulation [12].

Although these methods of preserving fertility among cancer survivors are becoming more typical and apparently
more successful, there are few reports examining their actual outcomes such as marriage rates and conception
methods after cancer treatment. Our hospital, one of the leading cancer care hospitals in Japan, has been providing
oncofertility care to AYA cancer patients since January 2015, and currently operates as a central hub of the
oncofertility network in the surrounding area. Since we routinely provide comprehensive follow-up regarding
both cancer and reproductive care among AYA cancer patients, we have been able to accumulate a great deal of
detailed information on reproduction after cancer treatment. To ascertain marriage rates and pregnancy methods
and measure the success of oncofertility care in cancer survivors, we studied a series of cancer treatment cohorts
and their pregnancy outcomes at our hospital.

Materials & methods
Design
This retrospective study was based on data collected between January 2015 and September 2019. We studied
oncofertility care and pregnancy outcomes in female patients under the age of 43 years who were treated at our
hospital. Patients were extracted from the medical records and oocyte pick up data of patients who visited our
department by keywords such as oncofertility care and cancer. Oncofertility care included cryopreservation of
oocytes and ovarian tissue as well as GnRHa therapy. The two largest patient cohorts receiving oncofertility care
at our hospital were breast cancer patients and hematological cancer patients; we compared these cohorts through
subanalyses of the following practices and outcomes: rates of cryopreservation of oocytes and ovarian tissue; mean
number of egg retrieval cycles and mean number of egg retrievals and rates of marriage and pregnancy in patients
over the age of 20 years.

Cryopreservation of oocytes and ovarian tissue was performed according to the vitrification method using the
Cryotop and OvaCryoKit (Kitazato, Fuji, Japan); these procedures have been described elsewhere [13,14]. In addition,
ovariectomy was performed by laparoscopic surgery on one side of the ovary in all cases, except in one individual
who was undergoing laparotomy for a coexisting primary disease.

Statistical analyses
The chi-square test was used to compare the proportions of patients who underwent cryopreservation of oocytes
and ovarian tissue and the Kruskal–Wallis test was used to compare the mean number of oocytes preserved. A
p-value <0.05 was considered significant.

Results
A total of 67 female patients received oncofertility care at our hospital. They accounted for about 5.6% of cancer
patients (n = 1200) under 43 years old who were treated at our hospital. The diagnosis was breast cancer in 28
(41.8%), hematologic cancer in 19 (28.4%), cervical cancer in four (6.0%), colon cancer in four (6.0%), soft tissue
tumor in three (4.5%), bone tumor in three (4.5%) and other cancer in six (9.0%) (one diagnosis each of lung
cancer, liver tumor, thyroid cancer, brain tumor, middle nasal passage tumor and tongue cancer) (Figure 1). These
patients included three cases with unknown pregnancy and childbirth outcomes due to transfer to another hospital
or interruption of hospital visits.

The mean age at first visit to our department was 30 ± 7.7 years old, 45 patients (67.2%) were referred
to our department before starting treatment for primary disease and the mean number of days from referral
to this department to starting treatment for primary disease was 22.2 ± 14.6 days. Cryopreservation of oocytes,
cryopreservation of ovarian tissue and GnRHa therapy were performed in 45 cases (67.2%), eight cases (11.9%) and
43 cases (64.2%), respectively (Table 1). In 43 out of 53 cases (81.9%) of patients who received cryopreservation
of oocytes and ovarian tissue also subsequently received GnRHa therapy for ovarian protection.

Since the breast cancer patients and hematologic cancer patients accounted for a large proportion of all cancer
patients, we compared the 28 breast cancer patients (the breast cancer group) with the 19 cases of hematologic
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Others 9%

Bone tumor 4.5%

Soft tissue tumor 4.5%

Colorectal cancer 6%

Cervical cancer 6%

Hematologic cancer 28%

Breast cancer 42%

Figure 1. Type of cancer in 67 patients. The diagnosis was breast cancer in 28 (41.8%), hematologic cancer in 19
(28.4%), cervical cancer in 4 (6.0%), colon cancer in 4 (6.0%), soft tissue tumor in 3 (4.5%), bone tumor in 3
(4.5%) and other cancer in 6 (9.0%) (one diagnosis each of lung cancer, liver tumor, thyroid cancer, brain tumor,
middle nasal passage tumor and tongue cancer).

Table 1. Background of 67 patients in this study.

Mean age at first visit 30.0 ± 7.7 years

Timing of fertility preservation discussion Before cancer treatment: 45 cases (67.2%)
Average days until the start of cancer treatment: 22.2 ± 14.6 days

Cryopreservation of ovarian tissue 8 cases (11.9%)

Cryopreservation of oocyte 45 cases (67.2%)

GnRH agonist† 43 cases (64.2%)

† In 81.1% (43 out of 53 cases) of patients who underwent cryopreservation of oocytes and ovarian tissue, they also subsequently received GnRH agonist therapy for the purpose of
ovarian protection.
GnRH: Gonadotropin-releasing hormone.

cancer patients (the hematologic cancer group) and the 20 other cancer patients (the other cancer group) as a
sub-analysis. The proportions of patients who visited our department before starting cancer treatment were 89.3%
in the breast cancer group, 57.9% in the hematologic cancer group and 45.0% in the other cancer group (Figure 2).
The mean durations between first visit to our department and starting treatment were 30.1 days in the breast cancer
group, 6.3 days in the hematologic cancer group and 19.4 days in the other cancer group. The breast cancer group
tended to have longer intervals between diagnosis and starting treatment than the hematologic cancer group.

In the breast cancer group, 26 patients received oocyte cryopreservation and one received ovarian tissue cryop-
reservation for a total of 96.4% (27 out of 28 cases) participation in cryopreservation. In the hematologic cancer
group, nine patients received oocyte cryopreservation and none received ovarian tissue cryopreservation for a total
of 47.4% (nine out of 19 cases) participation in cryopreservation. In the other cancer group, ten patients received
oocyte cryopreservation and seven cases received ovarian tissue cryopreservation for a total of 85.0% (17 out of
20 cases) participation in cryopreservation (Figure 3). The rates of oocyte and ovarian tissue cryopreservation were
lower in the hematologic cancer group than in the breast cancer group or the other cancer group (p = 0.0002).

Table 2 presents details on the patients who received oocyte cryopreservation. The mean number of egg retrieval
cycles and the mean number of cryopreserved oocytes were 1.8 ± 1.1 cycles and 15.0 ± 9.0 oocytes in the breast
cancer group, 1.2 ± 0.6 cycles and 3.9 ± 2.8 in the hematologic cancer group and 1.1 ± 0.3 cycles and 14.2 ± 6.3
in the other cancer group. The numbers of patients whose oocytes were cryopreserved before chemotherapy were
24 (92.3%) in the breast cancer group, none in the hematologic cancer group and nine (45.0%) in the other cancer
group. The mean number of egg retrieval cycles and the mean number of cryopreserved oocytes were both lower
in the hematologic cancer group than in the breast cancer group or the other cancer group (p < 0.0001), probably

future science group 10.2144/fsoa-2020-0169



Research Article Takahashi, Horie, Yamamura et al.

0

10

20

30

40

50

P
ro

p
o

rt
io

n
 (

%
)

Breast cancer Others

60

70

80

90

100

Hematologic cancer

89.3

10.7

42.1

57.9

45

55

Before cancer treatment After cancer treatment

Figure 2. Timing of fertility preservation discussion for each type of cancer. We compared 28 cases of breast cancer,
19 cases of hematologic cancer, and 20 cases of other cancer as a sub-analysis. The proportion of each group of
patients who visited our department before starting cancer treatment were 89.3, 57.9 and 45.0%.
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Figure 3. Proportion of cryopreservation of oocytes and ovarian tissues for each type of cancer. Cryopreservation of
26 oocytes and one ovarian tissue sample was conducted in 96.4% of breast cancer group (27 out of 28 cases).
Cryopreservation of nine oocytes and no ovarian tissue sample was conducted in 47.4% of hematologic cancer group
(nine out of 19 cases). And cryopreservation of ten oocytes and seven ovarian tissue samples was conducted in 85.0%
of other cancer group (17 out of 20 cases). The rate of oocyte and ovarian tissue cryopreservation in the hematologic
cancer group was lower than that in the breast cancer group and the other cancer group (p = 0.0002).
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Table 2. Comparison of oocytes cryopreservation cases.
Breast cancer Hematologic cancer Other cancer†

Mean cycles of egg retrieval 1.8 ± 1.1 1.2 ± 0.6 1.1 ± 0.3

Mean number of cryopreserved oocytes‡ 15.0 ± 9.0 3.9 ± 2.8 14.2 ± 6.3

Number of patient for whom oocytes were
cryopreserved before chemotherapy

24 cases (92.3%) 0 cases (0%) 9 cases (45.0%)

Pregnancy rate per cycle 12.5%
One pregnancy per 8 cycles of embryo
transfer

0%
No transfer case

50.0%
Two pregnancies per 4 cycles of
embryo transfer

†‘Other cancer’ includes three cervical cancer patients, three colon cancer patients, three soft tissue tumor patients, three bone tumor patients and five other cancer patients (one
diagnosis each of lung cancer, liver tumor, thyroid cancer, brain tumor and middle nasal passage tumor).
‡The mean number of cryopreserved oocytes in the hematologic cancer group was lower than in the breast cancer group and the other group (p � 0.0001).

Table 3. Marital and pregnancy permission status in patients aged 20 years and older.
Breast cancer Hematologic cancer Other cancer†

Number of patients 28 cases (100%) 16 cases (84.2%) 16 cases (80.0%)

Married 7 cases (25.0%) 4 cases (25.0%) 4 cases (25.0%)

Pregnancy permission 6 cases (21.4%) 6 cases (37.5%) 8 cases (50.0%)

†‘Other cancer’ includes four cervical cancer patients, four colon cancer patients, two soft tissue tumor patients, two bone tumor patients and four other cancer patients (one diagnosis
each of lung cancer, thyroid cancer, middle nasal passage tumor and tongue cancer).

because most of the hematologic cancer patients had started chemotherapy elsewhere before being referred to our
outpatient clinic.

Data on marriage rates and pregnancy permission by cancer treatment specialists in patients over the age of 20
are shown in Table 3. There were 28 (100%) patients over the age of 20 in the breast cancer group, 16 (84.2%)
in the hematologic cancer group and 16 (80.0%) in the other cancer group. Of these, seven (25.0%) in the breast
cancer group, four (25.0%) in the hematologic cancer group and four (25.0%) cases in the other cancer group were
married. The marriage rate in the three cancer survivor groups combined was significantly lower than that among
women of the same generation nationwide (p = 0.0015). Pregnancy permission by cancer treatment specialists
was confirmed in only six cases (21.4%) in the breast cancer group, six cases (37.5%) in the hematologic cancer
group and eight cases (50.0%) in the other cancer group.

There were nine pregnancies as shown in Table 4. Two pregnancies were achieved through assisted reproductive
technology (ART) while the remaining seven occurred through non-ART methods including spontaneous pregnan-
cies. ART was attempted by only three patients: two breast cancer patients (five and three cycles of embryo transfer
[ET] , respectively) and one other cancer patient (four cycles); the outcomes of these attempts were a sustained
pregnancy in one of the two breast cancer patients and two pregnancies, both ending in early miscarriage, in the
one other cancer patient. Regarding the non-ART pregnancies, spontaneous pregnancy and delivery occurred in
three cases, pregnancy and delivery was achieved through a non-ART method in one case and three spontaneous
pregnancies were ongoing at the time of this writing. There were four full-term deliveries, three of which were vagi-
nal deliveries while the remaining one was a cesarean delivery due to fetal malpresentation. All of these pregnancies
were free from complications and there were no cases in which ovarian tissue was thaw-transplanted.

Discussion
The purpose of this study is to investigate the rates at which cancer survivors actually receive the available forms
of oncofertility care and the outcomes of this care, and to determine what causes infertility in female cancer
survivors who wish to become pregnant. Although our number of patients was small, our patient characteristics and
outcomes were not much different from those in previous reports such as that by Sanada et al. [1]. In this study, we
uncovered three findings worth noting. First, hematologic cancer patients did not usually receive fertility preserving
treatments before starting primary cancer treatment, Second, since the marriage rate among cancer survivors is low,
few patients actually received ART after cancer treatment. Finally, most of the pregnancies that did occur did not
involve ART.

In this study, 67.2% of patients were informed of fertility preservation options before cancer treatment, indicating
that these options are offered fairly consistently. A systematic literature review revealed 28 papers providing
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Table 4. Pregnancy outcomes including nine pregnancies, two resulting from assisted reproductive technology and
seven from non-assisted reproductive technology methods.

Mean age at
first visit
(years)

Main indications Cancer treatment Time to pregnancy
from end of cancer
treatment

Marital status Oncofertility care Pregnancy outcome

1 30 Breast cancer Surgery, hormone
therapy

10 months Married Cryopreservation of
embryos

Pregnancy due to timing method
and successful delivery

2 32 Breast cancer Surgery,
chemotherapy

8 months Married Cryopreservation of
oocytes

Spontaneous pregnancy and
successful delivery

3 30 Breast cancer Surgery,
chemotherapy,
radiation

52 months Married Cryopreservation of
oocytes after
chemotherapy

Current spontaneous pregnancy

4 35 Breast cancer Surgery, radiation,
hormone therapy

45 months Married Cryopreservation of
embryos

Current pregnancy due to 3
cycles of embryo transfer

5 25 Hematologic
cancer

Chemotherapy 57 months Married GnRH agonist Current spontaneous pregnancy

6 34 Hematologic
cancer

Chemotherapy 28 months Married GnRH agonist and
cryopreservation of
oocytes after
chemotherapy

Spontaneous pregnancy and
successful delivery

7 35 Cervical cancer Surgery,
chemotherapy

2 months Married Cryopreservation of
embryos

Two pregnancies due to 4 cycles
of embryo transfer but all
miscarriages

8 23 Thyroid cancer Surgery,
chemotherapy,
radiation

9 months Married Cryopreservation of
oocytes

Spontaneous pregnancy and
successful delivery

9 25
Chondrosarcoma

Surgery,
chemotherapy

3 months Married GnRH agonist Current spontaneous pregnancy

ART: Assisted reproductive technology; GnRH: Gonadotropin-releasing hormone.

information on the optimal timing and methods for initiating fertility preservation. Another review found that the
rate at which fertility counseling was offered prior to cancer treatment varied widely from 6 to 78% [15]. However, not
all patients who desire oncofertility care are good candidates for oocyte and/or ovarian tissue cryopreservation and
certain criteria should be established for when these methods should be offered. According to the Edinburgh
Criteria, it is important to establish clear criteria that will ensure that oncofertility treatment is offered only in
appropriate situations, in other words, when there is a reasonable likelihood of survival for more than 5 years after
treatment and when the probability of premature ovarian insufficiency is greater than 50% [16]. Providing patients
with clear information on appropriate options is a crucial aspect of oncofertility treatments.

Although there are pros and cons regarding the effects of GnRHa therapy [17,18], 64.2% of our patients received
it. In cases where oocyte and/or ovarian tissue cryopreservation is not feasible, perhaps because of an insufficient
interval between diagnosis and the start of treatment, GnRHa therapy should be offered as an option for protecting
the ovaries. We have previously shown that GnRHa during chemotherapy is useful, especially for patients over the
age of 30 [19].

In contrast to breast cancer patients, hematologic cancer patients did not have much time between arriving at our
clinic and starting primary disease treatment, and the proportion of patients who received cryopreservation of oocytes
and ovarian tissue was low. Furthermore, all of the hematologic cancer patients who did receive cryopreservation of
oocytes received it after chemotherapy and their mean number of cryopreserved oocytes was lower than that among
patients with other types of cancer. It is generally reported that a breast cancer prognosis is not adversely affected if
adjuvant treatment such as chemotherapy is delayed for up to 12 weeks after surgery [20]. Likewise, another group
has reported that the 5-year survival rate for breast cancer does not decrease unless treatment is delayed by 6 weeks
or more from diagnosis [21]. While relatively long interval time before starting chemotherapy is therefore possible in
breast cancer, acute leukemia must be treated as soon as possible. Consequently, there is not enough time to complete
the egg retrieval process before beginning chemotherapy [22]. Fertilization and embryonic development rates are
significantly reduced in mice treated with cyclophosphamide compared with a control group [22]. Furthermore,
alkylating agents such as cyclophosphamide increase the risk of acute ovarian failure [23]. Thus, chemotherapy is
likely to reduce the numbers of eggs that can be retrieved. Oncologists and patients must be aware of the risk of
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decreased egg counts, fertilization rates and embryonic development rates that is associated with chemotherapy and
should consider early intervention for oncofertility care.

The marriage rate among our patients aged 20 years and older was about 25% in each cancer type group.
Nationwide, in contrast, marriage rates are 36.3% among women 25–29 years old; 61.0% among women 30–
34 years old and 69.8% among women 35–39 years old [24]. Therefore the marriage rate was lower among our
patients than among women of the same generation nationwide. In addition, out of 32 patients who were 20 years
of age or older with no partner at the time of their first visit to our department, only four got married during
follow-up: two breast cancer patients, one hematologic cancer patient and one other cancer patient. This indicates
that, among patients who are without partners when they start oncofertility care, both the marriage rate and the
likelihood of attempting pregnancy are low compared with women in the general population. Previous reports have
similarly indicated that young cancer survivors have a lower marriage rate than their healthy siblings [25]. One reason
for the low marriage rate among young cancer survivors is unstable income. Additionally, they tend to experience
fatigue, pain, anxiety, depression, recurrence and side effects of treatment for primary disease. Therefore, they are
at high risk of job separation and low income [26]. Another reason is the fear of being rejected upon disclosing that
they are cancer survivors, which may limit their pursuit of romantic relationships [27]. If these situations are not
addressed, some cancer survivors will not able to achieve full quality of life with regard to pregnancy and childbirth
even if oncofertility care improves in the future.

In terms of pregnancy outcomes, by the end of this study, 15 patients were married and nine had become
pregnant. Seven of the nine pregnancies did not involve ART. The rate of pregnancy achieved through fertility
awareness methods and intrauterine insemination among our patients was high compared with the rates previously
reported for comparable patient groups (11.70–15.95%) [28]. This suggests that married cancer survivors can hope
to conceive by methods other than ART even if they have cryopreserved oocytes. This is very interesting data,
especially as it differs from that for most infertile patients. Only three patients, two in the breast cancer group
and one in the other cancer group, attempted thawed ET using preserved embryos. One breast cancer patient had
undergone five cycles of ET and had not become pregnant, while the other had undergone three cycles and was
currently pregnant at the time of writing; the one other cancer patient had undergone four cycles of ET and become
pregnant twice, but both pregnancies ended in early miscarriage. The success rate of conception through thawed
ET is low because these patients had only one chance for egg retrieval prior to treatment and because most of these
cases involved early embryo freezing. Given that the number of ART after chemotherapy is still small, however, we
should perhaps not draw definitive conclusions until after additional cases have been accumulated.

Of the seven patients who conceived without ET, five had access to cryopreserved embryos or unfertilized oocytes
but did not use them. This is in sharp contrast to the report by Alvarez and Ramanathan that only four of 531 female
cancer patients aged 17–43 years experienced spontaneous pregnancy while another 22 conceived through ET [29].
Unlike previous studies, our study suggests that, even for patients whose oocytes and embryos are cryopreserved,
we should consider not only ART but also spontaneous pregnancy as an option when considering how to achieve
a balance with the primary disease.

The optimal timing of pregnancy after fertility preservation varies depending on the primary disease, and
there are no fixed pregnancy permission standards informing the decision of when to conceive. In this study,
pregnancy permission by cancer treatment specialists was expressed by six (21.4%) breast cancer patients, six
(37.5%) hematologic cancer patients and eight (50.0%) other cancer patients, but we could not show clear trends
pointing toward particular criteria for the appropriate timing of pregnancy. For breast cancer, the POSITIVE trial
(JBCRG-23), which temporarily interrupts hormone therapy, permits pregnancy during that time and evaluates
the risk of breast cancer recurrence, is currently being conducted and attempts to determine the appropriate timing
for pregnancy are made. It is difficult to establish standards for pregnancy permission, but at the very least, cancer
treatment specialists and reproductive medicine specialists should collaborate to develop an accurate understanding
of each patient’s current situation, agree on mutual policies and consider all patient’s best interests.

Giving as many female cancer survivors as possible the option of conceiving will require, not only improvements
in reproductive medicine but also stronger social support enabling better quality of life after cancer treatment.
To that end, it is important that we continue to perform long-term follow-up even after fertility preservation is
complete and that we strive to provide reproductive medical care according to each patient’s situation.
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Conclusion
The low rates of both marriage and fertility treatments such as ART among AYA cancer survivors demonstrate
that we need to improve not only reproductive medicine but also social support in order to increase pregnancy
rates among AYA cancer survivors. Additionally, it is important for patients and their reproductive specialists to
consider the most appropriate conception method for each case and to recall that spontaneous pregnancy can also
be expected after chemotherapy. Further study, including both ongoing observation of our present patients and the
accumulation of more cases, is needed in order to confirm our findings.

Future perspective
As the time that can be spent on oncofertility care before starting treatment for the primary disease and the content
of oncofertility care differ depending on the primary disease, oncologist and reproductive medicine specialist should
work together from early on. We should consider the lives of AYA cancer survivors after cancer treatment and the
most appropriate pregnancy method rather than merely utilizing ART.

Summary points

Introduction
• Cancer treatments such as alkylating agents and pelvic irradiation expose patients to an increased risk of

post-treatment infertility.
• As the long-term survival rate of cancer patients increases, the need for oncofertility treatment/care increases

among adolescent and young adult cancer survivors.
• Embryo cryopreservation, oocyte cryopreservation, ovarian tissue cryopreservation, and gonadotropin-releasing

hormone agonist therapy are methods of female oncofertility care.
Result of retrospective study
• This study included the data of 67 female patients under 43 years of age who underwent oncofertility care

between January 2015 and September 2019.
• There were 28 patients with breast cancer (41.8%), 19 patients with hematologic cancer (28.4%) and 20 patients

with other cancer diagnoses.
• In contrast to the breast cancer group, the hematologic cancer group did not have much time before starting

primary disease treatment and the ratio of patients who underwent cryopreservation of oocytes was low because
the hematologic cancer group had insufficient time for egg retrieval.

• The marriage rate in patients aged 20 years and older was about 25% in each group; this was lower than that of
women of the same generation nationwide.

• There were only four out of 32 patients who were 20 years of age or older with no partner at the time of their
first visit to our department who got married during follow-up.

• A total of 15 patients were married and nine became pregnant in this study, notably seven of the nine
pregnancies involve non-assisted reproductive technology. Only three patients actually received assisted
reproductive technology after cancer treatment.
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