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Promotion of Equal Access to Medical Services for Children, Adolescent and Young Adult (CAYA) Cancer Patients
with Reproductive Problems—A Nationwide Expansion of the Regional Oncofertility Network in Japan: Motoki
Takenaka*', Tatsuro Furui®, Seido Takae*?, Yodo Sugishita*?, Tai Kawahara*? Kosuke Shigematsu™®, Fuminori Kimura**, Aki-
hito Harie™®, Tetsuaki Hara™®, Masashi Kato*”, Hiroyuki Nishiyama™®, Tatsuya Suzuki*®, Mitsuru Miyachi*™®, Kenji Kanenishi*",
Komei Kubo™", Satoru Nakayama*", Hiroaki Kajiyama™", Yasushi Takai** and Nao Suzuki*?(*'Dept. of Obstetrics and Gyne-
cology, Gifu University Graduate School of Medicine, **Dept. of Obstetrics and Gynecology, St. Marianna University Schoof
of Medicine, **Dept. of Obstetrics and Gynecology, Saitama Medical Center, **Dept. of Obstetrics and Gynecology, Shiga
University of Medical Science Hospital, **Dept. of Gynecology and Obstetrics, Kyoto University Graduate School of Medicine,
*®Dept. of Reproductive Medicine, Hiroshima Prefectural Hospital, *"Center for Cancer Control and Information Services,
National Cancer Center, **Dept. of Urology, Faculty of Medicine, University of Tsukuba, **Dept. of Hematology and Oncol-
ogy, National Cancer Center Hospital, **Dept. of Pediatrics, University Hospital Kyoto Prefectural University of Medicine,
*""Dept. of Perinatology and Gynecology, Kagawa University Graduate School of Medicine, *'?Dept. of Hematology, Aomori
Prefectural Central Hospital, *"Dept. of Gynecology, Seirei Hamamatsu General Hospital, *"*Dept. of Obstetrics and Gynecol-
ogy, Nagoya University Hospital)
Summary

Objectives: Fertility preservation is important for Children, Adolescent and Young Adult (CAYA) cancer patients. Althaugh
a regicnal ancofertility network was established in tapan in 2012, regional inequality persists. This study was aimed at
expanding the oncofertility network throughout Japan. Methods: Oncologists, reproductive medicine specialists, and admin-
istrative officials from 24 regions, currently without a regional oncofertility network, conferred to discuss problems and strat-
egies for network expansion. Results: Regional oncofertility networks had already been established in 4 of 24 regions. Con-
sultation and support and a collaboration system between facilities and individual doctors were found in 13 and 14 regions,
respectively. Regarding which organization should lead the network operation, the regions (number) chase the prefecture
{10), prefectura! cancer centers (10}, and OB/GYN department of hospitals specializing in cancer treatment (9). Obstacles
10 establishing a regional oncofertility network were the lack of manpower (21), budget (19), know-how (16), and spe-
cialists (12). Discussion: CAYA cancer patients need equal access to oncofertility netwarks, and a public support system is
essential for preserving the fertility of cancer patients. We should organize a oncofertility network in association with prefec-
tural administration. Medical staff training and supply of materials using the Oncofertility Consortium Japan system are
required to promote the oncofertility network throughout Japan. Key words: Regional oncofertility network, CAYA cancer
patient, Oncofertility Consortium Japan {Received Jjul. 2, 2020/ Accepted Aug. 12, 2020)
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Pregnancy outcomes in children, adolescents, and young
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Abstract

Aim: Recent advances in cancer treatment have improved the prognosis of child, adolescent, and young
adult (CAYA) cancer survivors. This study aimed to examine the current status of pregnancy outcomes
among female cancer survivors in Japan.

Methods: The first questionnaire was sent to 633 major tertiary institutions certified by the Japan Society of
Obstetrics and Gynecology to identify institutions managing cases of pregnant cancer survivors between
January 2011 and December 2015. The second questionnaire was sent only to institutions with pregnant can-
cer survivors during the study period.

Results: We analyzed 2242 singleton deliveries of cancer survivors based on the responses received in the
second questionnaire (199/255 responses; 78.0%). The three most frequent types of malignant tumors were
uterine cervical (23.4%), breast (17.6%), and thyroid cancers (17.5%). Conception was aided by the use of
assisted reproductive technology in 17.0% of the patients. The proportions of mothers aged 35-39.9
and 2 40 years were 36.5% and 11.8%, respectively. The prevalence of preterm birth (PTB) at <37, <34, and
< 32 weeks’ gestation were 16.7%, 6.8%, and 4.3%, respectively. The proportion of infants with low birth
weight (LBW) was 18.9%.

Conclusion: The present study findings suggest that advanced maternal age was common among pregnant
cancer survivors and these survivors often gave birth to PTB and LBW infants in Japan. The likelihood of
adverse pregnancy outcomes should be considered by healthcare providers when planning counseling and
perinatal care for cancer survivors.

Key words: assisted reproductive technology, CAYA generation, female cancer survivor, oncofertility,
pregnancy outcome.
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Introduction

In recent years, due to advances in cancer treatment,
the survival rate of cancer patients has improved, par-
ticularly, the prognosis for cancer in the childhood,
adolescent, and young adult (CAYA) generation.'
With this improvement, the health care of the subse-
quent CAYA generation of cancer survivors has
become an issue that needs attention and care. Cancer
survivors of CAYA generation often suffer from infer-
tility, as cancer treatments sometimes cause a defect
in their reproductive function. Cancer survivors
among women considering pregnancy face further
concerns about the impact of cancer treatment on
their ability to maintain a normal pregnancy and the
potential adverse effects on their offspring.”

Several studies have assessed complications associ-
ated with pregnancy and delivery in female cancer
survivors compared to their siblings or the general
population. The risk of preterm birth (PTB), in partic-
ular, has been reported to increase when cancer survi-
vors are diagnosed during their reproductive life in
several large populations, notably in the US Child-
hood Cancer Survivors Study and the British
Childhood Cancer Survivors Study.>® A recent meta-
analysis examined the risks of perinatal complications
in female cancer survivors diagnosed before the age
of 40 years and reported a two-fold increase in the
risk of PTB after radiotherapy with respect to perina-
tal complications that occur after cancer treatment.”

Cancer treatment may affect the prospects for preg-
nancy in the future, and cancer survivors have been
reported to be less likely than the general population
to become pregnant.'”!" Nevertheless, many female
survivors have the potential to become pregnant.'*”"*

While these findings have been reported in Western
countries, studies on pregnancy outcomes of cancer
survivors in Japan are limited."> No large-scale study
of pregnancy outcomes among cancer survivors of the
CAYA generation, particularly adolescents and young
adults, has been conducted in Japan to date. There-
fore, this study aimed to examine the perinatal out-
comes of cancer survivors in Japan.

Methods

Study design

This study was a part of the Japan Agency for Medi-
cal Research and Development project “development
of the infrastructure of oncofertility in Japan”

© 2021 Japan Society of Obstetrics and Gynecology.

Current status of oncofertility in Japan

(Principal Investigator: Yutaka Osuga). The objectives
of this project were to investigate the current status of
fertility-conserving interventions in cancer treatment,
to disseminate the most advanced treatment, to
develop a new treatment, and to establish a highly
ethical medical system necessary for fertility-
conserving cancer treatment. This research is the
result of the “survey of childbirth of cancer survivors”
that is part of this project.

This study was conducted by collecting data using
two questionnaires. The first questionnaire was sent
to 633 major teaching institutions certified by the
Japan Society of Obstetrics and Gynecology (JSOG) in
Japan to investigate the presence of pregnant cases of
cancer survivors between January 2011 and December
2015. Next, the second questionnaire was sent to insti-
tutions managing pregnant cancer survivors. The
study protocol was approved by Ehime University
Hospital institutional research board (approval
No. 1909020) and The University of Tokyo institu-
tional research board (approval No. 11376).

Data collection in the second survey

Information on the pregnant cancer survivors was col-
lected in the second survey. Conception method and
maternal age when the gestational sac was confirmed
were collected. Conception methods were classified as
follows: spontaneous pregnancy, non-assisted repro-
ductive technology (ART), including ovulatory induc-
tion and artificial insemination by the husband, and
ART, including in vitro fertilization and embryo
transfer (IVF-ET), and intracytoplasmic sperm injec-
tion (ICSI). Information on the use of frozen eggs,
embryos, or ovarian tissue obtained before therapy or
during therapy was also collected. In addition, data
on multiple pregnancies, miscarriages, pregnancy-
induced hypertension (PIH), gestational diabetes
mellitus (GDM), placenta previa or low-lying pla-
centa, fetal anomalies, delivery week, and infant birth
weight were collected. Miscarriage was defined as the
loss of fetus at less than 22 weeks of gestation. PIH
was defined according to the Japanese Society for the
Study of Hypertension in Pregnancy guidelines,
which was a previous diagnostic criterion adopted in
Japan.'® PIH was diagnosed when hypertension (sys-
tolic blood pressure (BP) 2140 mmHg and/or dia-
stolic BP 290 mmHg) occurred after 20 weeks of
gestation in subjects without hypertension at less than
20 weeks of gestation. Furthermore, PIH was also
diagnosed when proteinuria appeared in subjects
with hypertension at less than 20 weeks of gestation.
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GDM was diagnosed based on the criteria rec-
ommended by JSOG."” GDM was diagnosed when at
least one of the following criteria during a 75-g oral
glucose tolerance test, regardless of gestational age,
was present: fasting plasma glucose (PG) of 92-
125mg/dL, 1-h PG 2180 mg/dL, and 2-h PG
2153 mg/dL."” Placenta previa was diagnosed when
the placenta covered the internal os of the uterus or
the margin of the placenta reached the histological
internal os of the uterus. A low-lying placenta was
also diagnosed when the placental margin was within
2 cm of the histological internal os of the uterus. Nei-
ther parity nor infant sex was included in this study.

History of malignant tumor in pregnant cancer
survivor

Information on the history of malignant tumors was
collected. Specifically, the data on type, therapy, and
age at diagnosis of malignant tumors were collected.
We categorized the patients according to the fre-
quency of the history of malignant tumors. Surgery,
chemotherapy, hormone therapy, hematopoietic stem
cell transplantation, and other therapies were col-
lected as therapies for malignant tumors.

Pregnancy outcomes in this study

Pregnancy outcomes in this study were miscarriage,
PTB at less than 37 weeks of gestation, PTB at less
than 34 weeks of gestation, PTB at less than 32 weeks
of gestation, PIH, GDM, placenta previa or low-lying
placenta, fetal anomalies, and infant birth weight.
Low birth weight (LBW) infants were defined as
infants with birth weights of <2500 g. Light-for-date
infants could not be defined because neither parity
nor infant sex was collected in this study.

Statistical analysis

To investigate the difference in pregnancy outcomes
among the types of history of malignant tumors, we
used a generalized linear mixed-effects model with a
logit link function or a general linear mixed-effects
model, as appropriate.'® Details of the statistical anal-
ysis are described in the Supporting Information
(Appendix S1).

Results

Inclusion of subjects in this study

Of the 633 institutions to which the first questionnaire
was sent, 423 institutions responded (response rate,

3354

66.8%); of these, 255 institutions were providing care
for pregnant cancer survivors at that time. The second
questionnaire was sent to these 255 institutions, which
are major teaching institutions certified by JSOG to
manage pregnant cancer survivors. We received
responses from 199 institutions (response rate
was 78.0%).

Details of the inclusion of study subjects are
described in Figure S1.

Maternal and neonatal characteristics of study
subjects

The three most frequent types of malignant tumors
were uterine cervical (23.4%), breast (17.6%), and thy-
roid cancer (17.5%). The proportion of subjects who
were diagnosed during the adolescent and young adult
periods was 89.5%. Conception by ART was observed
in 17.0% of patients. The proportions of women with
gestational sac confirmed at maternal age of 35-39.9
and >40 years were 36.5% and 11.8%, respectively. The
prevalence of PTB at less than 37, 34, and 32 weeks of
gestation were in 16.7%, 6.8%, and 4.3%, respectively.
The proportions of women with PIH, GDM, placenta
previa or low-lying placenta, and fetal anomalies were
5.1%, 5.9%, 2.5%, and 1.6%, respectively. The percent-
age of subjects who gave birth to LBW infants in sin-
gleton pregnancies was 18.9% (Table 1).

Maternal and neonatal characteristics according
to types of a history of malignant tumor

As shown in Table 2, the proportion of women who
conceived by ART and PTB at less than 37, 34, and
32 weeks of gestations, and of women with LBW
infants were higher in the group with a history of
uterine cervical cancer than in those with a history
of other types of cancer. The proportion of women
receiving chemotherapy, radiation, and hormone ther-
apy was higher in the group with a history of breast
cancer than in those with a history of uterine cervical
and thyroid cancers. The women with a history of
thyroid cancer were younger at the time of malignant
tumor diagnosis than those with a history of uterine
cervical and breast cancers (Table 2).

Differences in the pregnancy outcomes among
types of malignant tumor

In order to analyze the characteristics of perinatal out-
comes by primary site of malignancy, pregnant
women without a history of cancer were used as the
control group for statistical analysis; however, in
the population of data collected in the present study,
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TABLE 1 Maternal and neonatal characteristics of TABLE 1 Continued
study subjects Characteristics Values

Characteristics Values Non-ART (Ovulation induction 379 (19.5)

The number of subjects 1946 or ATH)

Type of malignant tumor, n (%) ART 331 (17.0)
Uterine cervical cancer 455 (23.4) Missing data 39 (2.0)
Breast cancer 342 (17.6) Use of frozen egg, embryo, or
Thyroid cancer 341 (17.5) ovarian tissue which were

Malignant tumor other than uterine 808 (41.5) obtained before therapy or

cervical, breast, and thyroid cancer during therapy, n (%)
Blood cancer 177 (9.1) No 1898 (97.5)
Ovarian cancer 169 (8.7) Natural pregnancy 1326 (69.9)
Borderline tumors of the ovary 103 (5.3) Timing 115 (6.1)
Colorectal cancer 62 (3.2) AIH 92 (4.9)
Endometrial cancer 55 (2.8) IVE-ET 272 (14.3)
Gastric cancer 50 (2.6) Missing data 93 (4.9)
Bone and soft tissue tumors 30 (1.5) Yes 31 (1.6)
Kidney cancer 23 (1.2) ICSI 5 (16.1)
Other cancers 141 (7.3) IVE-ET 26 (83.9)
Therapy for malignant tumor Missing data 17 (0.9)
before conception, 1 (%) Maternal age when gestational sac
Operation was confirmed, n (%)
No 258 (13.3) <25 years 70 (3.6)
Yes 1624 (83.5) 25-29.9 years 281 (14.4)
Missing data 64 (3.3) 30-34.9 years 588 (30.2)
Chemotherapy 35-39.9 years 711 (36.5)
No 1436 (73.8) 240 years 230 (11.8)
Yes 445 (22.9) Missing data 66 (3.4)
Missing data 65 (3.3) Multiple pregnancies, 1 (%) 26 (1.3)
Hormone therapy Obstetric complications, 1 (%)
No 1697 (87.2) Miscarriage 30 (1.5)
Yes 185 (9.5) Preterm birth at less than 37 weeks 318 (16.7)
Missing data 64 (3.3) of gestation
Radiation Preterm birth at less than 34 weeks 130 (6.8)
No 1610 (82.7) of gestation
Yes 272 (14.0) Preterm birth at less than 32 weeks 82 (4.3)
Missing data 64 (3.3) of gestation
Hematopoietic stem cell transplantation Pregnancy induced hypertension 97 (5.1)
No 1863 (95.7) Gestational diabetes mellitus 113 (5.9)
Yes 19 (1.0) Placenta previa or low-lying 47 (2.5)
Missing data 64 (3.3) placenta
Other therapies Fetal anomalies in singleton 30 (1.6)
No 1765 (90.7) pregnancies
Yes 117 (6.0) Infant birth weight in singleton 2847 (569)
Missing data 64 (3.3) pregnancies, gram®
Age when malignant tumor Low birth weight infant in singleton 350 (18.9)
was diagnosed, years, 1 (%) pregnancies, 1 (%)
A(:T()llis}éizrilisan d young Adult 172% g9823) Ze\iote: ant'inuous variables anil Categori§a1 Vhagiabl_es are
pressed as mean (SD) and n (%), respectively.; °N = 1854.
15-19.9 years 96 (4.9) and Abbreviations: AIH, artificial insemination with husband’s
20-24.9 years 210 (10.8) semen; ART, assisted reproductive technology; IVF-ET, in vitro
25-29.9 years 499 (25.6) fertilization and embryo transfer.
30-34.9 years 626 (32.2)
35-39.9 years 311 (16.0)
240 years 52 (2.7) thyroid cancer survivors were used as a reference
Missing data 58 (3.0) group because of no available data on pregnant

Conception method, 1 (%) ‘thout . Th .

Spontaneous 1197 (61.5) women “.Ht ou p?evmus cancer. 'ere were nF) epi
demiological studies that showed increased risk of
(Continues)  pregnancy complications or perinatal outcomes
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TABLE 2 Maternal and neonatal characteristics according to types of malignant tumor

Type of malignant tumor

History of
malignant tumor
other than
uterine cervical,
History of uterine ~ History of =~ History of breast, and
Characteristics cervical cancer breast cancer thyroid cancer thyroid cancer
The number and percentages of subjects 455 (23.4) 342 (17.6) 341 (17.5) 808 (41.5)
Therapy for malignant tumor before conception, 1 (%)
Operation
No 17 (3.7) 24 (7.0) 5(1.5) 212 (26.2)
Yes 428 (94.1) 306 (89.5) 327 (95.9) 563 (69.7)
Missing 10 (2.2) 12 (3.5) 9 (2.6) 33 (4.1)
Chemotherapy
No 439 (96.5) 225 (65.8) 332 (97.4) 440 (54.5)
Yes 6 (1.3) 105 (30.7) 0(0.0) 334 (41.3)
Missing 10 (2.2) 12 (3.5) 9(2.6) 34 (42)
Hormone therapy
No 444 (97.6) 210 (61.4) 324 (95.0) 719 (89.0)
Yes 1(0.2) 120 (35.1) 8(24) 56 (6.9)
Missing 10 (2.2) 12 (3.5) 9 (2.6) 33 (4.1)
Radiation
No 445 (97.8) 169 (49.4) 310 (90.9) 686 (84.9)
Yes 0(0.0) 161 (47.1) 22 (6.5) 89 (11.0)
Missing 10 (2.2) 12 (3.5) 9(2.6) 33 (4.1)
Hematopoietic stem cell transplantation
No - - - 756 (93.6)
Yes - - - 19 (2.4)
Missing - - - 33 (4.1)
Other therapies
No 423 (93.0) 307 (89.8) 311 (91.2) 724 (89.6)
Yes 22 (4.8) 23 (6.7) 21 (6.2) 51 (6.3)
Missing data 10 (2.2) 12 (3.5) 9 (2.6) 33 (4.1)
Age when malignant tumor was diagnosed, years, 1 (%)
<15 years 5(1.1) 0 (0.0) 7(2.1) 82 (10.2)
Adolescent and young adult 432 (94.6) 310 (90.6) 311 (91.2) 689 (85.3)
15-19.9 years 2(0.4) 0 (0.0) 19 (5.6) 75 (9.3)
20-24.9 years 32 (7.0) 7(2.1) 50 (14.7) 121 (15.0)
25-29.9 years 119 (26.2) 65 (19.0) 103 (30.2) 212 (26.6)
30-34.9 years 201 (44.2) 141 (41.2) 90 (26.4) 194 (24.0)
35-39.9 years 78 (17.1) 97 (28.4) 49 (14.4) 87 (10.8)
>40 years 11 (2.4) 26 (7.6) 7 (2.1) 8 (1.0)
Missing data 7 (1.5) 6 (1.8) 16 (4.7) 29 (3.6)
Sex dysfunction, 7 (%)
No 425 (93.4) 305 (89.2) 321 (94.1) 751 (93.0)
Yes 4 (0.9) 5(1.5) 3(0.9) 9(1.1)
Missing data 25 (5.7) 32(9.4) 17 (5.0) 48 (5.9)
Conception method, 1 (%)
Spontaneous 302 (66.4) 234 (68.4) 265 (77.7) 593 (73.4)
Non-ART (Ovulation induction or 43 (9.5) 18 (5.3) 17 (5.0) 63 (7.8)
AIH)
ART 92 (20.2) 57 (17.7) 45 (13.2) 96 (11.9)
Missing data 18 (4.0) 33(9.7) 14 (4.1) 56 (6.9)
Use of frozen egg, embryo, or ovarian tissue which were obtained before therapy or during therapy, n (%)
No 452 (99.3) 323 (94.4) 335 (98.2) 788 (97.5)
Natural pregnancy 293 (64.8) 220 (68.1) 259 (77.3) 554 (70.3)
Timing 18 (4.0) 21 (6.5) 16 (4.8) 60 (7.6)
ATH 34 (7.5) 12 (3.7) 7(2.1) 39 (5.0)
(Continues)
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Type of malignant tumor

History of uterine

History of
malignant tumor
other than
uterine cervical,
breast, and

History of =~ History of

Characteristics cervical cancer breast'cancer thyroid cancer thyroid cancer
IVE-ET 91 (20.1) 52 (16.1) 40 (11.9) 89 (11.3)
Missing data 16 (3.5) 18 (5.6) 13 (3.9) 46 (5.8)

Yes 2(0.4) 15 (4.4) 3 (0.9) 11 (1.4)
ICSI 0 (0.0) 1(6.7) 0 (0.0) 4 (36.4)
IVE-ET 2 (100) 14 (93.3) 3 (100) 7 (63.6)
Missing data 1(0.2) 4(1.2) 3 (0.9) 9 (1.1)

Maternal age when gestational sac was confirmed, n (%)
<25 years 10 (2.2) 1(0.3) 14 @.1) 45 (5.6)
25-29.9 years 55 (12.1) 12 (3.5) 51 (15.0) 163 (20.2)
30-34.9 years 160 (35.2) 54 (15.8) 101 (29.6) 273 (33.8)
35-39.9 years 169 (37.1) 178 (52.1) 122 (35.8) 242 (30.0)
240 years 44 (9.7) 84 (24.6) 42 (12.3) 60 (7.4)
Missing data 17 (3.7) 13 (3.8) 11 (3.2) 25 (3.1)

Multiple pregnancies, 1 (%) 7 (1.5) 4(1.2) 6 (1.8) 9(1.1)

Obstetric complications, 1 (%)

Miscarriage 8 (1.8) 7 (1.2) 5(1.5) 10 (1.2)

Preterm birth at less than 37 weeks of 137 (30.5) 44 (13.2) 25 (7.5) 112 (14.6)
gestation

Preterm birth at less than 34 weeks of 67 (14.9) 11 (3.3) 8 (2.4) 44 (5.6)
gestation

Preterm birth at less than 32 weeks of 42 (94) 7(2.1) 8 (24) 25 (3.2)
gestation

Pregnancy induced hypertension 15 (3.3) 17 (5.1) 23 (6.9) 42 (5.3)

Gestational diabetes mellitus 31 (6.9) 17 (5.1) 19 (5.7) 46 (5.8)

Placenta previa or low-lying placenta 8 (1.8) 13 (3.9) 5(1.5) 21 (2.7)

Fetal anomalies in singleton pregnancies 9 (2.0) 4(1.2) 10 (3.1) 7 (0.9)

Infant birth weight in singleton pregnancies, 2656 (654) 2935 (493) 2924 (493) 2881 (561)
gram, mean (SD)
Low birth weight infant in singleton 130 (30.4) 43 (13.5) 38 (12.1) 135 (17.7)

pregnancies, n (%)

Note: Continuous variables and categorical variables are expressed

as mean (SD) and 7 (%), respectively. and Abbreviations: AIH, artificial

insemination with husband’s semen; ART, assisted reproductive technology; ICSI, intracytoplasmic sperm injection; IVF-ET, in vitro fertili-

zation and embryo transfer.

among thyroid cancer survivors to date; therefore, we
chose thyroid cancer survivors as a reference group in
this study (Table 3).

The subjects with a history of uterine cervical
cancer had significantly higher odds of having PTB
at less than 37, 34, and 32 weeks of gestations and
LBW infants, than those with a history of thyroid
cancer. Infant birth weight was significantly lower
in subjects with a history of uterine cervical cancer
than in those with a history of thyroid cancer. In
contrast, subjects with a history of uterine cervical
cancer had significantly lower odds of developing
PIH than those with a history of thyroid cancer. Sub-
jects with a history of breast cancer had significantly

© 2021 Japan Society of Obstetrics and Gynecology.

higher odds of having PTB at less than 37 weeks of
gestation than those with a history of thyroid cancer.
In subjects with a history of malignant tumors other
than uterine cervical, breast, and thyroid cancers, the
odds of having PTB at less than 37 and 34 weeks of
gestation and LBW infants were significantly higher
than those with a history of thyroid cancer. In con-
trast, subjects with a history of malignant tumors
other than uterine cervical, breast, and thyroid can-
cers had significantly lower odds of developing fetal
anomalies in singleton pregnancies than those with a
history of thyroid cancer. Differences in the preva-
lence of multiple pregnancies, miscarriages, GDM,
and placenta previa or low-lying placenta among
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TABLE 3 Differences in the pregnancy outcomes among types of malignant tumor

Type of malignant tumor

History of malignant

tumor other than

History of cervical History of breast History of  cervical, breast, and

Pregnancy outcomes cancer cancer thyroid cancer thyroid cancer
Multiple pregnancies, case/n (%) 7/455 (1.5) 4/342 (1.2) 6/341 (1.8) 9/808 (1.1)

Model 1, OR (95% CI) 0.88 (0.29-2.65) 0.66 (0.19-2.38) Reference 0.63 (0.22-1.79)

Model 2, OR (95% CI)* 0.81 (0.26-2.50) 0.56 (0.15-2.06) Reference 0.67 (0.23-1.93)
Miscarriage, case/n (%) 8/455 (1.8) 7/342 (2.1) 5/341(1.5)  10/808 (1.2)

Model 1, OR (95% CI) 1.21 (0.39-3.78) 1.38 (0.43—4.41) Reference 0.83 (0.28-2.47)

Model 2, OR (95% CI)° 1.12 (0.35-3.55) 1.18 (0.36-3.84) Reference 0.89 (0.30-2.65)

Preterm birth at less than
37 weeks of gestation,
case/n (%)

Model 1, OR (95% CI)
Model 2, OR (95% CI)°

Preterm birth at less than
34 weeks of gestation,
case/n (%)

Model 1, OR (95% CI)
Model 2, OR (95% CI)°

Preterm birth at less than
32 weeks of gestation,
case/n (%)

Model 1, OR (95% CI)
Model 2, OR (95% CI)°

Pregnancy induced hypertension,

case/n (%)
Model 1, OR (95% CI)
Model 2, OR (95% CI)°
Gestational diabetes mellitus,
case/n (%)
Model 1, OR (95% CI)
Model 2, OR (95% CI)°
Placenta previa or low-lying
placenta, case/n (%)
Model 1, OR (95% CI)
Model 2, OR (95% CI)°
Fetal anomalies in singleton
pregnancy, case/n (%)
Model 1, OR (95% CI)
Model 2, OR (95% CI)*
Infant birth weight in singleton
pregnancies, gram
Model 1, Estimate (95% CI)
Model 2, Estimate (95% CI)*
Low birth weight infant in
singleton pregnancies,
case/n (%)
Model 1, OR (95% CI)
Model 2, OR (95% CI)*

137/449 (30.5)

5.39 (3.34-8.70)
5.42 (3.34-8.78)
67/449 (14.9)

7.03 (3.27-15.1)
6.81 (3.16-14.7)
42/449 (9.4)

4.09 (1.86-8.96)
3.84 (1.75-8.44)
15/449 (3.3)

0.47 (0.24-0.91)
0.44 (0.22-0.86)
31/449 (6.9)

1.09 (0.59-2.00)
1.03 (0.55-1.90)
8/449 (1.8)

1.19 (0.39-3.67)
1.15 (0.37-3.55)
9/442 (2.0)

0.66 (0.27-1.64)
0.68 (0.27-1.70)

—266 (—351 to —181)
—265 (—350 to —180)

130/30.4 (30.4)

3.13 (2.08-4.71)
3.09 (2.05-4.66)

44/333 (13.2)

1.85 (1.09-3.13) Reference
1.87 (1.09-3.19) Reference
11/333 (3.3) 8/333 (2.4)
1.39 (0.55-3.51) Reference
1.47 (0.58-3.77) Reference
7/333 (2.1) 8/333 (2.4)
0.87 (0.31-2.43) Reference
0.90 (0.32-2.55) Reference

17/333 (5.1)

Reference
Reference

0.73 (0.38-1.38)
0.57 (0.29-1.10)
17/333 (5.1)

0.87 (0.44-1.72) Reference

0.71 (0.36-1.42) Reference
13/333 (3.9) 5/333 (1.5)

2.67 (0.94-7.57) Reference

2.23 (0.78-6.40) Reference
4/329 (1.2) 10/327 (3.1)

0.39 (0.12-1.26) Reference

0.37 (0.11-1.23) Reference

12 (=76 to 100)  Reference

11 (=79 to 100)  Reference

43/319 (13.5)

1.10 (0.69-1.76)
1.10 (0.68-1.77)

Reference
Reference

25/333 (7.5)

23/333 (6.9)

19/333 (5.7)

38/313 (12.1)

112/791 (14.6)

2.01 (1.26-3.20)
2.01 (1.26-3.22)
44/791 (5.6)

2.31 (1.07-5.01)
2.24 (1.03-4.86)
25/791 (3.2)

1.32 (0.59-2.97)
1.27 (0.56-2.87)
42/791 (5.3)

0.76 (0.45-1.28)
0.82 (0.48-1.41)
46/791 (5.8)

1.04 (0.59-1.81)
1.10 (0.62-1.93)
21/791 (2.7)

1.79 (0.67-4.79)
1.91 (0.71-5.14)
7/782 (0.9)

0.29 (0.11-0.76)
0.30 (0.11-0.79)

—41 (—116 to 33)
—39 (—114 to 36)

135/763 (17.7)

1.54 (1.04-2.28)
1.52 (1.02-2.25)

Model 1: Medical institutions were included as random intercepts in the model.; “Adjusted for maternal age when gestational sac was con-
firmed (= 35 years or not) and conception method (spontaneous pregnancy, non-ART, or ART). Medical institutions were included as ran-
dom intercepts in the model.; "Adjusted for maternal age when gestational sac was confirmed (> 35 years or not), multiple pregnancies,
and conception method (spontaneous pregnancy, non-ART, or ART). Medical institutions were included as random intercepts in the

model. and Abbreviations: ART, assisted reproductive technology; CI, confidence interval; OR, odds ratio.
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patients with a history of malignant tumor were not
statistically significant.

Discussion

To the best of our knowledge, this study is the largest
case-based analysis of perinatal data among cancer
survivors of CAYA generation in Japan. This study
revealed that the prevalence of PTB is high among
cancer survivors in Japan. According to the Maternal
and Child Health Statistics in Japan,' the percentage
of PTB for singleton deliveries in Japan since 2010
ranged from 5.6% to 5.7%, and the prevalence of LBW
ranged from 8.1% to 8.4%. In this study, the propor-
tion of PTB was 16.0% and that of LBW was 18.5% in
cancer survivors, which were clearly more frequent.
The high prevalence of PTB is in line with the previ-
ous studies.**® The perinatal outcomes of childhood
cancer survivors in Japan reported a high incidence of
PTB in pregnancies after radiotherapy.'> The risk
of PTB increases only after high doses of uterine radi-
ation.’ Although the mechanism is unknown, some
reports suggest that abdominal irradiation reduces
uterine volume, hormone replacement therapy does
not provide sufficient endometrial growth, and uter-
ine blood flow decreases.”**'

This study also clarified the differences in preg-
nancy outcomes among patients with a history of
malignant tumors. For uterine cervical cancer, the risk
of PTB was high. A possible reason for this is that
uterine  cervical cancer survivors underwent
conization or radical trachelectomy (no detailed data
on surgery was available in this study). It has been
reported that the percentage of PTB is significantly
higher in survivors of uterine cervical cancer than the
control group during pregnancy after conization, and
that of late miscarriage, premature rupture of mem-
branes (PROM), cesarean delivery, and LBW infants
is increased.”** In addition, the percentage of PTB
has been shown to be high (25%—28%) in pregnancy
after radical trachelectomy.”** As a mechanism of
PTB, a shortened cervix is thought to lead to a loss of
mechanical, biochemical, and immunological barriers
resulting in cervical incompetence, ascending infec-
tion, higher risk of miscarriages, preterm PROM, and
chorioamnionitis.*®

The risk of PTB was also found to be higher in
breast cancer and malignant tumor survivors than
in uterine cervical, breast, and thyroid cancer survi-
vors. For breast cancer survivors, several retrospective

© 2021 Japan Society of Obstetrics and Gynecology.
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cohort studies have reported an association with
PTB.**® The breast cancer survivors in this study
showed a high frequency of conception on ART
(17.7%), which might affect the risk of PTB. In addi-
tion, breast cancer survivors were older compared to
other cancer survivors in this study (the gestational
sac was confirmed at age >35 years: 76.7%). Statisti-
cally, the effect of maternal age was adjusted, but
there may be an effect of factors affecting PTB, such
as myoma and fetal abnormalities associated with
maternal age advancement. In Japan, pre-treatment
cryopreservation of cancer survivors was found to be
the most common practice among breast cancer
patients, according to a questionnaire in this study.*
The impact of cancer treatment and ART methods
should be evaluated comprehensively, especially
among breast cancer survivors.

The prevalence of LBW infants was high in this
study. This result is in line with the results of previous
studies reporting a likelihood of cancer survivors giv-
ing birth to LBW infants.*® This result may be associ-
ated with the high prevalence of preterm births in this
study. In addition, a meta-analysis reported that the
risk of small-for-gestational-age (SGA) deliveries is not
high, suggesting that fetal growth restriction might not
be associated with cancer survivors.”

The prevalence of PIH, GDM, placenta previa or
low-lying placenta, multiple pregnancies, miscarriages,
and malformations showed no remarkable differences
between our study subjects and the general Japanese
population. Most of the past literature in Japan also
reported that the prevalence of maternal complications,
including PIH and GDM, is less common compared
the general prevalence®®>* It is unclear why the
maternal complications are less frequent in this study
population, as compared to the general population.

In this study, the proportion of women aged 15-24,
25-29, 30-34, 35-39, and >40 years when the gesta-
tional sac was confirmed was 3.6%, 14.4%, 30.2%,
36.5%, and 11.8%, respectively. According to the
Maternal and Child Health Statistics in Japan,'® which
reflects the Japanese general population, the propor-
tion of women aged 15-24, 25-29, 30-34, 35-39, and
>40 years at the time of delivery was 9.4%, 25.5%,
36.5%, 22.9%, and 5.7%, respectively. Therefore, these
results suggest advanced maternal age at delivery in
the cancer survivors compared with the general
population.

The strength of this study is that it is the first large-
scale study of pregnancy outcomes among female can-
cer survivors of the CAYA generation, particularly
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AYA generation in Japan. However, there are some
limitations to this study. First, we did not assess preg-
nant women with no history of cancer as controls. Sec-
ond, maternal body mass index, gestational weight
gain, parity, smoking status during pregnancy, and
infant sex were not assessed in this study. Therefore, it
was not possible to consider the association of these
factors with SGA births. Finally, with regard to the
method of treatment, detailed data on surgery, chemo-
therapy, radiation, and hormone therapy are not avail-
able, and it is also unclear whether the treatment
methods were used alone or in combination. Moreover,
the sample size was too small to sufficiently analyze
patients with a history of some types of malignancies.
However, we considered it necessary to analyze peri-
natal outcomes by classifying the primary cancer site.
Therefore, the history of malignant tumors was sorted
into the top three types and other types in descending
order of frequency (i.e., uterine cervical cancer, breast
cancer, thyroid cancer, and malignant tumors other
than uterine cervical, breast, and thyroid cancers) The
third most common malignant tumor (i.e., thyroid can-
cer) in this study was set as the reference category.

In conclusion, the analysis of pregnancies of CAYA
cancer survivors showed that there was a trend toward
advanced maternal age, and uterine cervical, breast,
and thyroid cancers were the most common cancer
types in this group of women. As for the adverse preg-
nancy outcomes, PTB and LBW tended to be more fre-
quent among cancer survivors. The increased
likelihood of adverse pregnancy outcomes should be
considered by healthcare providers when planning
counseling and perinatal care for cancer survivors. A
nationwide study is required for a detailed assessment
of pregnancy outcomes in Japanese cancer survivors.
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Abstract

In recent years, local governments in Japan have established a public financial support system for fertility preservation in
pediatric, adolescent, and young adult cancer patients. Fertility preservation has become popular for patients with cancers
included in the gonadal toxicity risk classification of the 2017 edition of the Guideline for Fertility Preservation in Children,
Adolescents and Young Adult Cancer Patients from the Japan Society of Clinical Oncology. However, patients with cancer
and non-cancer diseases that are not included in the Guideline’s gonadal toxicity risk classification also often receive treat-
ment that may affect fertility, but they are often denied the opportunity of fertility preservation because no public financial
support is available for diseases not listed in the Guideline. The national research project proposes including these diseases
in the indications and treatment for fertility preservation. Therefore, we cooperated with the Japan Society for Fertility Pres-
ervation and the Ministry of Health, Labour and Welfare research group to solicit opinions from experts in each therapeutic
area and reviewed the literature and overseas guidelines. This paper summarizes the findings of the project. We believe that
it will be an important source of information for clinicians treating patients who need fertility preservation but note that the
appropriateness of fertility preservation for the disorders listed in this report needs to be continuously reviewed as medical
care advances.

Keywords Fertility preservation - Cyclophosphamide - Pediatric, adolescent, and young adults with cancer - Oncofertility -
Japan Society of Clinical Oncology - Japan Society for Fertility Preservation

Introduction

The world's first baby resulting from in vitro fertilization,
Louise Brown, was born in Britain in 1978, and in vitro fer-
tilization/embryo transfer technology subsequently started
to be used globally as an innovative treatment for infertility.
Thereafter, additional technological advancements occurred
in the form of embryo freezing and ovarian tissue freezing,
and in 2004 Donnez et al. in Belgium reported a sponta-
neous pregnancy and delivery after ovarian tissue freezing
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and transplantation in a young patient with stage IV Hodg-
kin lymphoma [1]. Since the American Society of Clinical
Oncology issued a recommendation for fertility preservation
in cancer patients in 2006, fertility preservation has been
developed to meet the internationally recognized need in
young cancer patients [2]. Various organizations have been
established in this field, including the US Oncofertility Con-
sortium, the European FertiPROTEKT, the International
Society for Fertility Preservation, and the Asian Society for
Fertility Preservation. In Japan, the Japan Society for Fer-
tility Preservation (JSFP), the first academic organization
specialized in this field, was established in November 2012.
The JSFP, together with the Ministry of Health, Labour
and Welfare research group, developed a local cooperation

@ Springer
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network for fertility preservation in cancer patients [3]. In
addition, in 2017 the Japan Society of Clinical Oncology
issued the Guideline for Fertility Preservation in Children,
Adolescents, and Young Adult Cancer Patients (hereafter
referred to as the Guideline), which provided guidance for
fertility preservation in various types of cancer (Harada
et al. submitted, Tozawa et al. submitted). Specifically, this
was the first guideline in Japan on clinical questions related
to fertility preservation in cancer patients. Moreover, the
guideline stressed the need to involve various stakeholders
such as nurses, pharmacists, and psychologists and the need
for close cooperation between oncologists and reproductive
medicine doctors. It also listed indications for fertility pres-
ervation (Fig. 1).

However, recommendations for fertility preservation have
yet been established for cancers and treatment modalities
not listed in the Guideline or for non-cancer disorders and
their treatments. Consequently, in such cases healthcare
providers in clinical practice (e.g., doctors, nurses, clinical
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psychologists, pharmacists, social workers) and patients
often have to search for information on fertility preservation.
On this background and because of the advancements in
fertility preservation technology, fertility preservation must
be considered for non-cancer disorders and for pediatric,
adolescent, and young adult patients with cancer. Moreover,
clinicians and patients have an increasing need for informa-
tion on this topic [4]. Finally, in countries outside Japan,
approximately 10% of patients who received fertility pres-
ervation were reported to have non-cancer disorders [5, 6].
Making the need for fertility preservation among non-cancer
patients clear to healthcare providers will provide opportuni-
ties for decision-making based on provision of appropriate
counseling and information to patients. Therefore, we aimed
to gather information to expand the Guideline to include
disorders and treatments not covered in the original version.

Materials and methods

The national research project in Japan (19EA1015) was
initiated in April 2019 and aimed to give all patients the
opportunity of fertility preservation. It proposes including
additional types of cancer and non-cancer diseases in the
indications and treatment for fertility preservation. To deter-
mine these indications and treatments, participants in the
project cooperated with the JSFP and the Ministry of Health,
Labour and Welfare research group to solicit opinions from
experts in each therapeutic area and reviewed the literature
and overseas guidelines.

Results

The types of disorder and treatments identified in this
study as missing from the Guideline are listed (Table 1),
and information is provided that explains why they should
be included. The list is arranged according to the affected
organ. Note that non-organ-specific diseases requiring
hematopoietic stem cell transplantation are included under
the section on the hematopoietic system.

Mammary glands

Two types of breast cancer treatment that are not included in
the Guideline are relevant for fertility preservation: hormone
therapy, namely tamoxifen (standard duration of therapy:
5-10 years), and anti-HER2 antibodies, e.g., with pertu-
zumab, trastuzumab and trastuzumab emtansine (standard
duration of therapy: 1 year) [2, 7]. Tamoxifen does not cause
gonadal toxicity per se, but, because spontaneous miscar-
riages, birth defects, and fetal deaths have been reported,
the drug should not be administered to pregnant women
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Table 1 List of disorders and treatments identified in this study as missing from the Guideline for Fertility Preservation in Children, Adolescents
and Young Adult Cancer Patients from the Japan Society of Clinical Oncology

Mammary glands

Hormone therapy (standard duration of therapy: 5-10 years)

Molecular target therapy (standard duration of therapy: 1 year)
Urinary organs

Juvenile bladder cancer (total cystectomy can also affect fertility by causing ejaculation failure)
Hematopoietic system

Myelodysplastic syndrome

Myeloproliferative neoplasm

Chronic lymphocytic leukemia

Waldenstrom macroglobulinemia

Plasma cell neoplasms (multiple myeloma, light chain amyloidosis, polyneuropathy, organomegaly, endocrinopathy, monoclonal gammopa-
thy, and skin changes [POEMS] syndrome)

Hemophagocytic syndrome
Chronic active Epstein—Barr virus infection
Histiocytic and dendritic cell tumors
Immunodeficiency-related lymphoproliferative tumors
Autoimmune hemolytic anemia
Thrombotic thrombocytopenic purpura
Idiopathic thrombocytopenic purpura
Pure red cell aplasia

Pediatric non-cancer disorders
Aplastic anemia
Hereditary bone marrow failure syndrome (Fanconi anemia, Diamond Blackfan anemia, congenital keratosis)
Primary immunodeficiency syndrome
Inborn errors of metabolism (including adrenoleukodystrophy)
Osteopetrosis
Thalassemia
Sickle cell disease
Chronic active Epstein—Barr virus infection
Langerhans cell histiocytosis
Hemophagocytic lymphohistiocytosis
Paroxysmal nocturnal hemoglobinuria
Hypophosphatasia
Epidermolysis bullosa
Adrenal spinal cord neuropathy
Lysosome disease
Systemic lupus erythematosus
Lupus nephritis
Juvenile idiopathic arthritis
Dermatomyositis
Sjogren's syndrome
Nephrotic syndrome
Vasculitis syndrome
Acquired hemophilia
Systemic scleroderma
Dermatomyositis
Multiple sclerosis
Crohn's disease
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Table 1 (continued)

Bone soft tissues
Osteoclastoma
Desmoid

Malignant peripheral nerve sheath tumor (of the standard and low-differentiation type)

Brain
Malignant lymphoma of the central nervous system
Digestive system
Inflammatory bowel disease
Connective tissue disorders
Systematic lupus erythematosus
Alveolar hemorrhage
Thrombotic microangiopathy
Polymyositis/dermatomyositis

Interstitial pneumonia associated with anti-MDAS antibody-positive dermatomyositis

Scleroderma

Vasculitis syndrome

Nephritis and alveolar hemorrhage

Polyarteritis nodosa

Microscopic polyangiitis

Eosinophilic polyangiitis vasculitis granulomatosis

Takayasu's arteritis

Pulmonary arterial hypertension associated with connective tissue disease

Sjogren's syndrome
Behcet’s disease
Lupus nephritis
Nephrosis syndrome

Acute progressive nephritis syndrome

or women who may be pregnant [8]. Long-term hormone
therapy may therefore result in delay of childbearing and
expose the patients to a natural age-related decline in ovarian
reserve. Likewise, administration of anti-HER?2 antibodies
to pregnant women should be avoided because of the risk of
abortion, intrauterine fetal death, organ dysplasia and oligo-
hydramnios reported in animal studies [9—11]. Although the
duration of anti-HER2 therapy is shorter than that of hor-
mone therapy, 1 year can be significant from the perspective
of fertility, especially in patients aged 40 years and older.
The gonadal toxicities of anti-HER2-targeted therapy have
not been elucidated.

Urinary organs

Bladder cancer treatment can damage the gonads, particu-
larly treatment for juvenile bladder cancer. If patients require
chemotherapy, testicular sperm extraction is recommended
prior to treatment. Total cystectomy can also affect fertility
by causing ejaculation failure, so after treatment, patients
will also require testicular sperm extraction for reproduc-
tion [12].

@ Springer

Hematopoietic system

The following diseases may affect the hematopoietic system
in young adults: myelodysplastic syndrome, myeloprolif-
erative neoplasm, chronic lymphocytic leukemia, Walden-
strom macroglobulinemia, plasma cell neoplasms (multiple
myeloma, light chain amyloidosis, polyneuropathy, organo-
megaly, endocrinopathy, monoclonal gammopathy, and skin
changes [POEMS] syndrome), hemophagocytic syndrome,
chronic active Epstein—Barr virus infection, histiocytic and
dendritic cell tumors, idiopathic thrombocytopenic purpura,
and immunodeficiency-related lymphoproliferative tumors
[13]. In Japan, the Research Group on Idiopathic Hemat-
opoietic Disorders issued a clinical guideline for pure red
cell aplasia and autoimmune hemolytic anemia, and the
Research Group on Blood Coagulation Disorders issued one
for thrombotic thrombocytopenic purpura [14].

The diseases in this list may be treated by chemotherapy
and hematopoietic stem cell transplantation. Chemother-
apy is the first-line treatment, but hematopoietic stem cell
transplantation is used in patients with intractable disease.
Although many chemotherapy treatments for these dis-
eases are considered to have low risk for gonadal toxicity,
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regimens containing alkylating agents may affect fertility,
in which case fertility preservation should be considered.

Pediatric non-cancer disorders

The following pediatric non-cancer disorders may be treated
by hematopoietic stem cell transplantation if initial treat-
ments are unsuccessful; therefore, patients may require fer-
tility preservation because conditioning regimen for stem
cell transplantation has a significant impact on fertility
(these diseases are listed by the Ministry of Health, Labor
and Welfare in the "Act on Promotion of Appropriate Provi-
sion of Hematopoietic Stem Cells Used for Transplantation”
in Japan) [15]: aplastic anemia, hereditary bone marrow fail-
ure syndrome (Fanconi anemia, Diamond Blackfan anemia,
congenital keratosis), primary immunodeficiency syndrome,
inborn errors of metabolism (including adrenoleukodystro-
phy), osteopetrosis, thalassemia, sickle cell disease, chronic
active Epstein—Barr virus infection, Langerhans cell histio-
cytosis, hemophagocytic lymphohistiocytosis, paroxysmal
nocturnal hemoglobinuria, hypophosphatasia, epidermolysis
bullosa, and lysosome disease.

The effects on fertility vary depending on the condition-
ing regimen. For example, busulfan and total body irradia-
tion significantly affect fertility [16]. In recent years, some
patients have received non-myeloablative conditioning regi-
men, which may have less influence on fertility than conven-
tional myeloablative conditioning regimen [17]. However, it
may involve administration of busulfan. When treating chil-
dren, adolescents and young adults by hematopoietic stem
cell transplantation, clinicians should discuss carefully with
the patients and their relatives the ethical aspect of preserv-
ing fertility in case of hereditary diseases.

Some pediatric non-cancer disorders are treated with
alkylating agents, which can also affect fertility. Such disor-
ders include the following: systemic lupus erythematosus,
lupus nephritis, juvenile idiopathic arthritis, dermatomy-
ositis, Sjogren's syndrome, systemic scleroderma, rheuma-
toid arthritis, multiple sclerosis, Crohn's disease, nephrotic
syndrome, vasculitis syndrome, pure red cell aplasia, auto-
immune hemolytic anemia, thrombotic thrombocytopenic
purpura, and acquired hemophilia. However, in recent years,
some of these diseases have been increasingly treated with
biologics and less often with alkylating agents. Neverthe-
less, some patients are still treated with the alkylating agent
cyclophosphamide, which affects fertility. US and European
guidelines recommend sperm cryopreservation in postpu-
bertal men and fertility preservation with gonadotropin-
releasing hormone agonists in postpubertal women [18]. In
addition, it is recommended to perform fertility preservation
by assisted reproductive technology only during a period
when the disease is stable so that the procedure does not
exacerbate the disease. Care must also be taken with ovarian

stimulation, which involves high estrogen levels and, there-
fore, may also exacerbate the disease [19]. If an antiphos-
pholipid antibody test is positive, oral aspirin and anticoagu-
lant therapy should be considered [19, 20]. In prepubertal
children, depending on the cyclophosphamide dose, fertil-
ity preservation may be considered during a period when
the disease is inactive, although fertility preservation has
not been extensively evaluated in prepubertal children with
autoimmune diseases.

Bone and soft tissues

The bone and soft tissue tumors in which fertility pres-
ervation may be relevant include giant cell tumor of
bone (GCTB) and desmoid (which have intermediate
malignancy).

In recent years, the effectiveness of denosumab therapy
has been established for GCTB. Denosumab therapy may be
continuously given to pediatric, adolescent, and young adult
patients with non-resectable GCTB and may affect fertility
[21-23].

In desmoid (desmoid fibromatosis), in which symptoms
such as tumor growth and pain can appear and require treat-
ment, antitumor drugs such as methotrexate plus vinblas-
tine combination chemotherapy and the multitarget tyrosine
kinase inhibitor pazopanib are increasingly being used in
clinical practice and can affect fertility [24-27].

Brain

A malignant lymphoma of the central nervous system is a
typical brain tumor with a relatively young age of onset [28].
Although gonadotropin deficiency is a problem in this type
of tumor, fertility preservation is rarely required.

Digestive system

Treatment for inflammatory bowel disease may affect fertil-
ity and require fertility preservation [29, 30].

Connective tissue disorders

Treatment for various types of connective tissue disorders
may affect fertility in young adults, including cyclophos-
phamide for systematic lupus erythematosus and cyclophos-
phamide and other alkylating agents for a variety of other
disorders [31]. These treatments and disorders are discussed
in more detail below.

Systemic lupus erythematosus

Cyclophosphamide has been used for many years to treat
major organ damage associated with systemic lupus
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erythematosus [32]. Although the effectiveness of other
immunosuppressive drugs is being established in some
organ disorders, such as nephritis, cyclophosphamide is
still the first-line therapy for organ disorders such as neu-
ropsychiatric lupus [33]. Although evidence shows that
cyclophosphamide causes organ damage, it is often used
in addition to steroids for alveolar hemorrhage and throm-
botic microangiopathy [34, 35]. In many organ disorders, no
established protocol has been established for administration
of cyclophosphamide, and the dose and frequency of admin-
istration are often adjusted according to individual patient
characteristics, such as pathological condition, complica-
tions, and treatment responsiveness.

Polymyositis/dermatomyositis

For interstitial pneumonia associated with polymyositis and
dermatomyositis, immunosuppressants (cyclosporine or tac-
rolimus, azathioprine, and cyclophosphamide) are used in
combination with steroids [36]. Interstitial pneumonia asso-
ciated with anti-MDAS antibody-positive dermatomyositis
is treated with steroids, cyclophosphamide, and calcineurin
inhibitor (cyclosporine or tacrolimus) from the early stage
[37]. Alkylating agents are less often used for skin and mus-
cle symptoms associated with polymyositis/dermatomyosi-
tis, but cyclophosphamide is sometimes used for interstitial
pneumonia [36].

Scleroderma

In addition to skin sclerosis, scleroderma may involve other
organ disorders, such as interstitial pneumonia, pulmonary
hypertension, and gastrointestinal lesions. If interstitial
pneumonia is progressive or predicted to progress, patients
are treated with cyclophosphamide (oral or intermittent
high-dose intravenous therapy) or mycophenolate mofetil.
In some cases, treatment may be combined with steroids at
a moderate or lower dose [38, 39].

Vasculitis syndrome

Depending on the type and severity of vasculitis, steroids,
immunosuppressants (e.g., cyclophosphamide, methotrexate,
azathioprine), or biologics (e.g., rituximab and tocilizumab)
may be used in combination [40, 41]. Types of vasculitis in
which cyclophosphamide is frequently used include anti-
neutrophil cytoplasmic autoantibody-related vasculitis asso-
ciated with important organ disorders, such as nephritis and
alveolar hemorrhage (polyarteritis nodosa, microscopic
polyangiitis, and eosinophilic polyangiitis vasculitis granu-
lomatosis) and polyarteritis nodosa associated with impor-
tant organ disorders, such as gastrointestinal lesions [41, 42].
In addition, cyclophosphamide may be used in other types
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of vasculitis, such as Takayasu's arteritis, if the patient is
refractory other treatments [41].

Pulmonary arterial hypertension associated
with connective tissue disease

Pulmonary arterial hypertension associated with systemic
lupus erythematosus, mixed connective tissue disease, and
primary Sjogren's syndrome is treated with moderate or
higher doses of steroids and intermittent high-dose cyclo-
phosphamide [43] Depending on the situation, a selective
pulmonary vasodilator is used in combination [43]. Con-
nective tissue diseases that are likely to be associated with
pulmonary arterial hypertension include systemic lupus
erythematosus, mixed connective tissue disease, sclero-
derma, and primary Sjogren's syndrome. Pulmonary arterial
hypertension associated with scleroderma is generally not
reported to be responsive to immunosuppressive treatment,
but immunosuppressive treatment is reported to be effec-
tive for pulmonary arterial hypertension associated with sys-
temic lupus erythematosus, mixed connective tissue disease,
and primary Sjogren's syndrome. Steroids and cyclophos-
phamide may be used for pulmonary arterial hypertension
associated with those diseases [43].

Behcet’s disease [44, 45]

The following drugs are used, depending on the type and
severity of the lesion: steroids (systemic or topical), colchi-
cine, immunosuppressants (e.g., azathioprine, cyclosporine
A, cyclophosphamide), biologics (mainly tumor necrosis
factor inhibitors).

Glucocorticoids are the main treatment for connective
tissue diseases and related disorders, and cyclophospha-
mide has ample evidence as a concomitant drug, especially
in patients with severe life-threatening or organ-threatening
diseases. In recent years, immunosuppressants, biologics,
and Janus kinase inhibitors have been increasingly used to
treat these disorders, and use of alkylating agents (cyclo-
phosphamide) has decreased. However, cyclophosphamide
is still used because it is the treatment with most evidence
for certain conditions involving damage to important organs.
Cyclophosphamide can affect fertility, so cryopreservation
of sperm is recommended for men of reproductive age. In
women of reproductive age, fertility preservation with gon-
adotropin-releasing hormone agonists is recommended [19,
20]. Fertility preservation by assisted reproductive technol-
ogy should be performed during periods when the disease is
stable so that the procedure does not exacerbate the disease
and care must be taken with the ovarian stimulation because
the high estrogen levels may exacerbate the disease [19, 20].
When performing ovarian stimulation, attention should be
paid to the risk of thrombosis, especially in the presence
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of antiphospholipid antibody syndrome [19, 20]. If a test
for antiphospholipid antibody is positive, the addition of
oral aspirin and/or anticoagulant therapy should be consid-
ered [19]. As discussed above, treatment options other than
cyclophosphamide have expanded in recent years, and many
patients can be treated without using cyclophosphamide.
Rheumatologists and obstetricians/gynecologists should
cooperate closely with each other and consider the latest
information when selecting treatment.

Discussion

This article summarizes diseases and treatments suitable for
fertility preservation that are not listed in the gonadal risk
classification of the Guideline. Identifying these diseases
and treatments is important to ensure that affected patients
have access to fertility preservation measures.

In 2016, Shiga Prefecture launched the first public sub-
sidy program in Japan for fertility preservation for pediat-
ric, adolescent, and young adult cancer patients. In addi-
tion, after publication of the Guideline by the Japan Society
of Clinical Oncology in 2017, Kyoto Prefecture started the
"Kyoto Prefecture Cancer Patient Fertility Preservation Sub-
sidiary System," which requires close cooperation between
oncologists and reproductive medicine doctors in accord-
ance with the Guideline, and established a system to pre-
vent patients not being able to receive fertility preservation
for financial reasons. Since then, this project has expanded
to local governments across the country. In recent years, a
regional network of fertility preservation cooperation has
been built nationwide that provides relevant information to
patients and supports them in decision-making. Neverthe-
less, the high cost of fertility preservation by assisted repro-
ductive technology that is not covered by health insurance,
together with the cost of cancer treatment, can result in some
patients not preserving their reproductive functions. Thus,
this issue must be urgently addressed.

The relationship between fertility preservation and cancer
outcomes must be verified from the perspective of cancer
and reproductive medicine, and long-term, close follow-up
should be provided by oncologists and reproductive medi-
cine doctors. Therefore, in November 2018, the JSFP estab-
lished the Japan Oncofertility Registry (JOFR), a registration
project that collects data from cancer patients who received
fertility preservation counseling or treatment. At present,
registration with JOFR is mandatory if patients want to
receive subsidies for fertility preservation from the public
subsidy system. The purpose of JOFR is to continuously
collect useful information on cancer patients with fertility
problems with the aim to help better understand the cur-
rent status of cancer and reproductive medicine (fertility
preservation counseling and fertility preservation) in Japan

and treatment outcomes (e.g., cancer treatment outcomes;
presence or absence of children; and clinical course of
pregnancy/delivery).

Patients requiring fertility preservation who were
included in the ongoing survey by the JOFR do not have only
malignant diseases, such as cancer, but also blood disorders
requiring hematopoietic stem cell transplantation and auto-
immune diseases not listed in the Guideline. International
fertility preservation guidelines are also not limited to cancer
but classify gonadal toxicity by treatment method [46, 47].
Clarifying all the diseases and treatments that require fertil-
ity preservation in pediatric, adolescent, and young adult
patients will contribute to the advancement of fertility pres-
ervation care.

Acknowledgements Not applicable.

Author contributions Project development: MO, TF, MH, YT, K-IM,
YO, NS. Literature search: NB, NF, KF, YK, AK, KM, MM, AM, RN,
HN, CS, KS, YT. Manuscript writing/editing: MO, and NS.

Funding This work was supported by MHLW Research for Promotion
of Cancer Control Program Grant Number JPMH20EA 1004 and the
Japan Society for the Promotion of Science (JSPS) through Health and
Labor Sciences Research Grant Number 19EA1015.

Declarations

Conflict of interest The authors have no conflicts of interest in this
work.

References

1. Donnez J, Dolmans MM, Demylle D et al (2004) Livebirth after
orthotopic transplantation of cryopreserved ovarian tissue. Lancet
364(9443):1405-1410. https://doi.org/10.1016/S0140-6736(04)
17222-X

2. American Society of Clinical Oncology (2006) ASCO recom-

mendations on fertility preservation in cancer patients: guideline

summary. J Oncol Pract 2(3):143-146. https://doi.org/10.1200/
j0p.2006.2.3.143

JSFP. http://j-sfp.org/cooperation/.

4. Martinez F (2017) Update on fertility preservation from the Bar-
celona International Society for Fertility Preservation-ESHRE-
ASRM 2015 expert meeting: indications, results and future per-
spectives. Hum Reprod 32(9):1802-1811. https://doi.org/10.1093/
humrep/dex218

5. Condorelli M, Demeestere I (2019) Challenges of fertility pres-
ervation in non-oncological diseases. Acta Obstet Gynecol Scand
98(5):638-646. https://doi.org/10.1111/a0gs.13577

6. Rodriguez-Wallberg KA, Marklund A, Lundberg F et al (2019) A
prospective study of women and girls undergoing fertility preser-
vation due to oncologic and non-oncologic indications in Sweden-
Trends in patients’ choices and benefit of the chosen methods after
long-term follow up. Acta Obstet Gynecol Scand 98(5):604—615.
https://doi.org/10.1111/a0gs.13559

7. Apuri S (2017) Neoadjuvant and adjuvant therapies for breast
cancer. South Med J 110(10):638—642. https://doi.org/10.14423/
SMJ.0000000000000703

(98

@ Springer

140


https://doi.org/10.1016/S0140-6736(04)17222-X
https://doi.org/10.1016/S0140-6736(04)17222-X
https://doi.org/10.1200/jop.2006.2.3.143
https://doi.org/10.1200/jop.2006.2.3.143
http://j-sfp.org/cooperation/
https://doi.org/10.1093/humrep/dex218
https://doi.org/10.1093/humrep/dex218
https://doi.org/10.1111/aogs.13577
https://doi.org/10.1111/aogs.13559
https://doi.org/10.14423/SMJ.0000000000000703
https://doi.org/10.14423/SMJ.0000000000000703

International Journal of Clinical Oncology

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

SOLTAMOX® (tamoxifen citrate) oral solution (2018) https://
www.accessdata.fda.gov/drugsatfda_docs/label/2018/021807s005
Ibl.pdf. Accessed June 17 2021

ENHERTU® (fam-trastuzumab deruxtecan-nxki) for injection,
for intravenous use (2019) https://www.accessdata.fda.gov/drugs
atfda_docs/label/2019/761139s0001bl.pdf. Accessed June 17 2021
PERJETATM (pertuzumab) Injection, for intravenous use (2012)
https://www.accessdata.fda.gov/drugsatfda_docs/label/2012/
1254091bl.pdf. Accessed June 17 2021

KADCYLA® (ado-trastuzumab emtansine) for injection, for intra-
venous use (2019) https://www.accessdata.fda.gov/drugsatfda_
docs/label/2019/125427s1051bl.pdf. Accessed June 17 2021
Bessa A, Martin R, Haggstrom C et al (2020) Unmet needs in
sexual health in bladder cancer patients: a systematic review
of the evidence. BMC Urol 20(1):64. https://doi.org/10.1186/
$12894-020-00634-1

Kashiwagi H, Kuwana M, Hato T et al (2020) Reference guide for
management of adult immune thrombocytopenia in Japan: 2019
Revision. Int J Hematol 111(3):329-351. https://doi.org/10.1007/
$12185-019-02790-z

Matsumoto M, Fujimura Y, Wada H et al (2017) Diagnostic and
treatment guidelines for thrombotic thrombocytopenic purpura
(TTP) 2017 in Japan. Int J Hematol 106(1):3—15. https://doi.org/
10.1007/s12185-017-2264-7

Balduzzi A, Dalle JH, Jahnukainen K et al (2017) Fertility preser-
vation issues in pediatric hematopoietic stem cell transplantation:
practical approaches from the consensus of the Pediatric Diseases
Working Party of the EBMT and the International BFM Study
Group. Bone Marrow Transplant 52(10):1406—1415. https://doi.
org/10.1038/bmt.2017.147

Borgmann-Staudt A, Rendtorff R, Reinmuth S et al (2012) Fertil-
ity after allogeneic haematopoietic stem cell transplantation in
childhood and adolescence. Bone Marrow Transplant 47(2):271-
276. https://doi.org/10.1038/bmt.2011.78

Panasiuk A, Nussey S, Veys P et al (2015) Gonadal function and
fertility after stem cell transplantation in childhood: comparison
of a reduced intensity conditioning regimen containing melphalan
with a myeloablative regimen containing busulfan. Br ] Haematol
170(5):719-726. https://doi.org/10.1111/bjh.13497

von Wolff M, Montag M, Dittrich R et al (2011) Fertility preserva-
tion in women—a practical guide to preservation techniques and
therapeutic strategies in breast cancer, Hodgkin’s lymphoma and
borderline ovarian tumours by the fertility preservation network
FertiPROTEKT. Arch Gynecol Obstet 284(2):427-435. https://
doi.org/10.1007/s00404-011-1874-1

Sammaritano LR, Bermas BL, Chakravarty EE et al (2020) 2020
American College of rheumatology guideline for the management
of reproductive health in rheumatic and musculoskeletal diseases.
Arthritis Rheumatol 72(4):529-556. https://doi.org/10.1002/art.
41191

Andreoli L, Bertsias GK, Agmon-Levin N et al (2017) EULAR
recommendations for women’s health and the management of
family planning, assisted reproduction, pregnancy and menopause
in patients with systemic lupus erythematosus and/or antiphospho-
lipid syndrome. Ann Rheum Dis 76(3):476-485. https://doi.org/
10.1136/annrheumdis-2016-209770

Chawla S, Blay JY, Rutkowski P et al (2019) Denosumab in
patients with giant-cell tumour of bone: a multicentre, open-label,
phase 2 study. Lancet Oncol 20(12):1719-1729. https://doi.org/
10.1016/S1470-2045(19)30663-1

Chawla S, Henshaw R, Seeger L et al (2013) Safety and efficacy of
denosumab for adults and skeletally mature adolescents with giant
cell tumour of bone: interim analysis of an open-label, parallel-
group, phase 2 study. Lancet Oncol 14(9):901-908. https://doi.
org/10.1016/S1470-2045(13)70277-8

@ Springer

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Thomas D, Henshaw R, Skubitz K et al (2010) Denosumab in
patients with giant-cell tumour of bone: an open-label, phase
2 study. Lancet Oncol 11(3):275-280. https://doi.org/10.1016/
S1470-2045(10)70010-3

Azzarelli A, Gronchi A, Bertulli R et al (2001) Low-dose chem-
otherapy with methotrexate and vinblastine for patients with
advanced aggressive fibromatosis. Cancer 92(5):1259-1264.
https://doi.org/10.1002/1097-0142(20010901)92:5%3¢1259::
aid-cncr1446%3e3.0.co;2-y

Toulmonde M, Pulido M, Ray-Coquard I et al (2019) Pazopanib
or methotrexate-vinblastine combination chemotherapy in adult
patients with progressive desmoid tumours (DESMOPAZ): a non-
comparative, randomised, open-label, multicentre, phase 2 study.
Lancet Oncol 20(9):1263-1272. https://doi.org/10.1016/S1470-
2045(19)30276-1

Agresta L, Kim H, Turpin BK et al (2018) Pazopanib therapy for
desmoid tumors in adolescent and young adult patients. Pediatr
Blood Cancer 65(6):¢26968. https://doi.org/10.1002/pbc.26968
Kasper B, Raut CP, Gronchi A (2020) Desmoid tumors: To treat
or not to treat, That is the question. Cancer 126(24):5213-5221.
https://doi.org/10.1002/cncr.33233

O’Neill BP, Decker PA, Tieu C et al (2013) The changing inci-
dence of primary central nervous system lymphoma is driven pri-
marily by the changing incidence in young and middle-aged men
and differs from time trends in systemic diffuse large B-cell non-
Hodgkin’s lymphoma. Am J Hematol 88(12):997-1000. https://
doi.org/10.1002/ajh.23551

Rajaratnam SG, Eglinton TW, Hider P et al (2011) Impact of
ileal pouch-anal anastomosis on female fertility: meta-analysis
and systematic review. Int J Colorectal Dis 26(11):1365-1374.
https://doi.org/10.1007/s00384-011-1274-9

Naganuma M, Kunisaki R, Yoshimura N et al (2011) Conception
and pregnancy outcome in women with inflammatory bowel dis-
ease: a multicentre study from Japan. J Crohns Colitis 5(4):317—
323. https://doi.org/10.1016/j.crohns.2011.02.003

Tsuchida Y, Harada M, Shoda H et al (2021) Fertility preservation
in patients receiving gonadotoxic therapies for systemic autoim-
mune diseases in Japan. Mod Rheumatol. https://doi.org/10.1080/
14397595.2020.1856020

Fanouriakis A, Kostopoulou M, Alunno A et al (2019) 2019
update of the EULAR recommendations for the management of
systemic lupus erythematosus. Ann Rheum Dis 78(6):736-745.
https://doi.org/10.1136/annrheumdis-2019-215089
Barile-Fabris L, Ariza-Andraca R, Olguin-Ortega L et al (2005)
Controlled clinical trial of IV cyclophosphamide versus IV meth-
ylprednisolone in severe neurological manifestations in systemic
lupus erythematosus. Ann Rheum Dis 64(4):620—625. https://doi.
org/10.1136/ard.2004.025528

Schwab EP, Schumacher HR Jr, Freundlich B et al (1993) Pul-
monary alveolar hemorrhage in systemic lupus erythematosus.
Semin Arthritis Rheum 23(1):8-15. https://doi.org/10.1016/
s0049-0172(05)80022-8

Nesher G, Hanna VE, Moore TL et al (1994) Thrombotic micro-
angiographic hemolytic anemia in systemic lupus erythematosus.
Semin Arthritis Rheum 24(3):165-172. https://doi.org/10.1016/
0049-0172(94)90072-8

Kohsaka H, Mimori T, Kanda T et al (2019) Treatment consen-
sus for management of polymyositis and dermatomyositis among
rheumatologists, neurologists and dermatologists. Mod Rheuma-
tol 29(1):1-19. https://doi.org/10.1080/14397595.2018.1521185
Tsuji H, Nakashima R, Hosono Y et al (2020) Multicenter pro-
spective study of the efficacy and safety of combined immuno-
suppressive therapy with high-dose glucocorticoid, tacrolimus,
and cyclophosphamide in interstitial lung diseases accompanied
by anti-melanoma differentiation-associated gene 5-positive

141


https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/021807s005lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/021807s005lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/021807s005lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/761139s000lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/761139s000lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2012/125409lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2012/125409lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/125427s105lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/125427s105lbl.pdf
https://doi.org/10.1186/s12894-020-00634-1
https://doi.org/10.1186/s12894-020-00634-1
https://doi.org/10.1007/s12185-019-02790-z
https://doi.org/10.1007/s12185-019-02790-z
https://doi.org/10.1007/s12185-017-2264-7
https://doi.org/10.1007/s12185-017-2264-7
https://doi.org/10.1038/bmt.2017.147
https://doi.org/10.1038/bmt.2017.147
https://doi.org/10.1038/bmt.2011.78
https://doi.org/10.1111/bjh.13497
https://doi.org/10.1007/s00404-011-1874-1
https://doi.org/10.1007/s00404-011-1874-1
https://doi.org/10.1002/art.41191
https://doi.org/10.1002/art.41191
https://doi.org/10.1136/annrheumdis-2016-209770
https://doi.org/10.1136/annrheumdis-2016-209770
https://doi.org/10.1016/S1470-2045(19)30663-1
https://doi.org/10.1016/S1470-2045(19)30663-1
https://doi.org/10.1016/S1470-2045(13)70277-8
https://doi.org/10.1016/S1470-2045(13)70277-8
https://doi.org/10.1016/S1470-2045(10)70010-3
https://doi.org/10.1016/S1470-2045(10)70010-3
https://doi.org/10.1002/1097-0142(20010901)92:5%3c1259::aid-cncr1446%3e3.0.co;2-y
https://doi.org/10.1002/1097-0142(20010901)92:5%3c1259::aid-cncr1446%3e3.0.co;2-y
https://doi.org/10.1016/S1470-2045(19)30276-1
https://doi.org/10.1016/S1470-2045(19)30276-1
https://doi.org/10.1002/pbc.26968
https://doi.org/10.1002/cncr.33233
https://doi.org/10.1002/ajh.23551
https://doi.org/10.1002/ajh.23551
https://doi.org/10.1007/s00384-011-1274-9
https://doi.org/10.1016/j.crohns.2011.02.003
https://doi.org/10.1080/14397595.2020.1856020
https://doi.org/10.1080/14397595.2020.1856020
https://doi.org/10.1136/annrheumdis-2019-215089
https://doi.org/10.1136/ard.2004.025528
https://doi.org/10.1136/ard.2004.025528
https://doi.org/10.1016/s0049-0172(05)80022-8
https://doi.org/10.1016/s0049-0172(05)80022-8
https://doi.org/10.1016/0049-0172(94)90072-8
https://doi.org/10.1016/0049-0172(94)90072-8
https://doi.org/10.1080/14397595.2018.1521185

International Journal of Clinical Oncology

dermatomyositis. Arthritis Rheumatol 72(3):488-498. https://
doi.org/10.1002/art.41105

38. Kowal-Bielecka O, Fransen J, Avouac J et al (2017) Update of
EULAR recommendations for the treatment of systemic sclerosis.
Ann Rheum Dis 76(8):1327-1339. https://doi.org/10.1136/annrh
eumdis-2016-209909

39. Asano Y, Jinnin M, Kawaguchi Y et al (2018) Diagnostic criteria,
severity classification and guidelines of systemic sclerosis. J Der-
matol 45(6):633-691. https://doi.org/10.1111/1346-8138.14162

40. Nakano N, Mori M, Umebayashi H et al (2018) Characteris-
tics and outcome of intractable vasculitis syndrome in children:
Nation-wide survey in Japan. Mod Rheumatol 28(4):697-702.
https://doi.org/10.1080/14397595.2017.1404700

41. Isobe M, Amano K, Arimura Y et al (2020) JCS 2017 guideline
on management of vasculitis syndrome- digest version. Circ J
84(2):299-359. https://doi.org/10.1253/circj.CJ-19-0773

42. Yates M, Watts RA, Bajema IM et al (2016) EULAR/ERA-EDTA
recommendations for the management of ANCA-associated vas-
culitis. Ann Rheum Dis 75(9):1583-1594. https://doi.org/10.1136/
annrheumdis-2016-209133

43. Fukuda K, Date H, Doi S et al (2019) Guidelines for the treat-
ment of pulmonary hypertension (JCS 2017/JPCPHS 2017). Circ
J 83(4):842-945. https://doi.org/10.1253/circj.CJ-66-0158

Authors and Affiliations

44,

45.

46.

47.

Davatchi F, Sadeghi Abdollahi B, Shams H et al (2014) Com-
bination of pulse cyclophosphamide and azathioprine in ocular
manifestations of Behcet’s disease: longitudinal study of up to 10
years. Int ] Rheum Dis 17(4):444—-452. https://doi.org/10.1111/
1756-185X.12248

Barnes CG (2006) Treatment of Behcet’s syndrome. Rheumatol-
ogy (Oxford) 45(3):245-247. https://doi.org/10.1093/rheumatolo
gy/kei257

Lambertini M, Peccatori FA, Demeestere I et al (2020) Fertil-
ity preservation and post-treatment pregnancies in post-pubertal
cancer patients: ESMO Clinical Practice Guidelines (dagger). Ann
Oncol 31(12):1664—-1678. https://doi.org/10.1016/j.annonc.2020.
09.006

Oktay K, Harvey BE, Partridge AH et al (2018) Fertility preser-
vation in patients with cancer: ASCO clinical practice guideline
update. J Clin Oncol 36(19):1994-2001. https://doi.org/10.1200/
JCO.2018.78.1914

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Masanori Ono' - Kimikazu Matsumoto? - Narikazu Boku® - Nobuharu Fuijii* - Yumi Tsuchida® - Tatsuro Furui® -
Miyuki Harada’ - Yoshinobu Kanda® - Akira Kawai® - Mitsuru Miyachi'® - Atsuko Murashima'' - Robert Nakayama'? -
Hiroyuki Nishiyama'3 - Chikako Shimizu'® - Kazuhiko Sugiyama'® - Yasushi Takai'® - Keishi Fujio® -

Ken-Ichirou Morishige® - Yutaka Osuga’ - Nao Suzuki'’

Department of Obstetrics and Gynecology, Tokyo
Medical University, 6-7-1 Nishi-Shinjuku, Shinjuku-ku,
Tokyo 160-0023, Japan

2 Children’s Cancer Center, National Center for Child
Health and Development, 2-10-1 Okura, Setagaya-ku,
Tokyo 157-8535, Japan

Division of Gastrointestinal Medical Oncology, National
Cancer Center Hospital, 5-1-1 Tsukiji, Chuo-ku,
Tokyo 104-0045, Japan

Division of Blood Transfusion, Okayama University
Hospital, 2-5-1 Shikata-cho, Kita-ku, Okayama-shi,
Okayama 700-8558, Japan

Department of Allergy and Rheumatology, Graduate School
of Medicine, The University of Tokyo, 7-3-1 Hongo,
Bunkyo-ku, Tokyo 113-0033, Japan

Department of Obstetrics and Gynecology, Gifu University
Graduate School of Medicine, 1-1 Yanagido, Gifu-shi,
Gifu 501-1194, Japan

Department of Obstetrics and Gynecology, Graduate School
of Medicine, The University of Tokyo, 7-3-1 Hongo,
Bunkyo-ku, Tokyo 113-0033, Japan

Division of Hematology, Department of Medicine, Jichi
Medical University, 3311-1 Yakushiji, Shimotsuke-shi,
Tochigi 329-0498, Japan

Department of Musculoskeletal Oncology and Rehabilitation
Medicine, National Cancer Center Hospital, 5-1-1 Tsukiji,
Chuo-ku, Tokyo 104-0045, Japan

Department of Pediatrics, Kyoto Prefectural University
of Medicine, 465 Kajii-cho, Kawaramachi-Hirokoji,
Kamigyo-ku, Kyoto-shi, Kyoto 602-8566, Japan

Division of Maternal Medicine, Center for Maternal-Fetal,
Neonatal and Reproductive Medicine, National Center

for Child Health and Development, 2-10-1 Okura,
Setagaya-ku, Tokyo 157-8535, Japan

Department of Orthopedic Surgery, Keio University
School of Medicine, 35 Shinanomachi, Shinjuku-ku,
Tokyo 160-8582, Japan

Department of Urology, Faculty of Medicine and Graduate
School of Comprehensive Human Science, University

of Tsukuba, 1-1-1 Tennodai, Tsukuba-shi, Ibaraki 305-8577,
Japan

Department of Oncology, National Center for Global Health
and Medicine Hospital, 1-21-1 Toyama, Shinjuku-ku,
Tokyo 162-8655, Japan

Department of Clinical Oncology and Neuro-Oncology
Program, Hiroshima University Hospital, 1-2-3 Kasumi,
Minami-ku, Hiroshima-shi, Hiroshima 734-8551, Japan

Department of Obstetrics and Gynecology, Saitama Medical
Center, Saitama Medical University, 1981 Kamoda,
Kawagoe-shi, Saitama 350-8550, Japan

Department of Obstetrics and Gynecology, St. Marianna
University School of Medicine, 2-16-1 Sugao, Miyamae-ku,
Kawasaki-shi, Kanagawa 216-8511, Japan

@ Springer

142


https://doi.org/10.1002/art.41105
https://doi.org/10.1002/art.41105
https://doi.org/10.1136/annrheumdis-2016-209909
https://doi.org/10.1136/annrheumdis-2016-209909
https://doi.org/10.1111/1346-8138.14162
https://doi.org/10.1080/14397595.2017.1404700
https://doi.org/10.1253/circj.CJ-19-0773
https://doi.org/10.1136/annrheumdis-2016-209133
https://doi.org/10.1136/annrheumdis-2016-209133
https://doi.org/10.1253/circj.CJ-66-0158
https://doi.org/10.1111/1756-185X.12248
https://doi.org/10.1111/1756-185X.12248
https://doi.org/10.1093/rheumatology/kei257
https://doi.org/10.1093/rheumatology/kei257
https://doi.org/10.1016/j.annonc.2020.09.006
https://doi.org/10.1016/j.annonc.2020.09.006
https://doi.org/10.1200/JCO.2018.78.1914
https://doi.org/10.1200/JCO.2018.78.1914
http://orcid.org/0000-0002-7440-8127

EEERRFEDHAL S AN

EERFEICALT- "AYAD A" ICEET 3 EEAE

*AYA: “Adolescent and Young Adult” DE&

V7 el RaNOE -5 1[R[ 1W

"AYATHE" s w552, mocuzah?

ZNIE. BELLEREN LRI TOENHAZIEITEETT,
DEYIIBLDIFEA LD, AYAHKD—ETT,

HEYVHoNTWEFAND.
ZDAYAHKTIIBER2ZEAD DA EEmMINTE Y

ZLTHFEYHoNTWERWZDHI(C
HEDEBEPCKIEZBAICEHDPH LWVRKAA LN TWET

B ZDE SRR ED L TEEZ NI D -,
T [RRZBIET D] SO i > EqBHEHLE LT,

AYAHHRTH Y HEEEEE L TEDbD> TOLWICEIAIC,
3PEEDT U — FEIBEAZBEVWIETCHLHZTEAD,

AYADRADZ EIZDWTHID E oM T ICENILEL WTT,
hE, EH0FLALLBBVEL ET,

EY V7Y FEMKE BZ5FFEE—MH

To25— brADOEZFITEODQRI—-—F LY BEWL XY,
BRIWLWEDHHEE : aya2021.stmarianna@gmail.com

Y 7L FERNAY E5REET - HennEn

EESEMFHEEME (DA RIERSARESE)
HA - EEEEEER Y F7—02ERRAE /MR - AYARKAABEICHT Z2EZHEFD
DEREFH O TARICO T BRAR —HPAEROTEERZEML T : ARARE HKE




=vaal!

AYA (Adolescent and Young Adult) & v& 15 i~ 39 EDEHEED Z &,

AYA R DDA BER G 1 FERTH 2 A,
KAZHRT, AYAHS~D [HBAL] Y B— 1+ EERERES TWLEWERSD O %3,
AYA week & THWHREDBAL] 5%, o EL Tn< 1 HEM,

SEMBCEMS, MBZESCEEHRDODE L XS5,

(
. AYA WEEK 2021 N

2021.3. 14 sun - 21sun

https://ayaweek.jp/

BT VFERKE - £5F2EE—RIE. COFEBCEERHNSEEEL. % §
[CEEBRRFZEATA VSV ER#ES) 2P0 NTEE - FFLET,

144



LEEBRFEBT A S A5RHE 712

AY AP € s2%0 7

’\" O{\‘c 204{47).13\‘1/\'/ r‘:b Y. oa -~

AYAtHR->-TZHERTTH
LA 20THAAEEE N0/ EFALITTH
2O FILEMNTHIEAH? @Nﬁ\
N 10:00-12:00

10:00 - FF 5585

- . .
o B #
\ i |
c. ~: * b.:'
. ‘ A
<_“\ ?a &

fAYAtﬁftb%i—E&u:
AYAtfft‘c‘;b%l-EEu:BJ NAIZTE-T=)F IV EMEhSCFTE=E L]

e B3 A FH #® A W3+ G A

AAMNA - FEEESS NPOEAMNA/— MERESE | /NRE EH
BERAYNI—HY 25 CRRIRENA A, 16 CRME) U /\BEEXZER
23 CFBENATEER 2T CRENAZTRER

11:45 - BV T7UTERKFEFERE

AYARHEASAICEET SR = [ZDULVT BeAtEE D RS, Ty
*AYA: “Adolescent & Young"Adult (BEFEHY '?;gk)"aﬁ * OIS TEEZET “

ERELEDHE &
aya2021.stmarianna@gmail.com

BN UTERKE BSFERS YRS ESE

HiE EEHEHRFPARERIE HATERERSHRES)

A - EREFREREY F7—7D2ERMAE /MR - AVAHKHFABEICHTS
BREERFOCREFDETALKCO I EERAR-HPAERORERETRL T ' HIRARE HKE




. AYA WEEK 2021

EERFECHIT
“AYAD A ICBET 2 REAERE

EY 7Y FERAZPEPRBELSPF
B Fif
AU, BEBH. SHAT, AT HUET. FETH.
BHMEA. SANEE. S EUimE. (LES

2. ERITE

Google 7 # —AZRAWeFZ Y7 —b

a. EEEOFBER

b. AYAIZ D W T DA

c. "AYAN A IEDWT DEH

d.“BA o LS
"BAIEE> T

e. K7 V4o — DM
26/

3. MEHERD

F 24— NURLOEBD AL

O2ESIERF+EY Y 7 ¥ FERKE
BRI D RIEE X

@R A%BU ZLINEIC & BIL3R

@SNS(facebook, twitterZ) A\ D% TH

a. BIEEDOFRER 2

(n=1215)

~ERE EEFR -FEPR EMRFH

= T Oit

‘13

1. B
E ﬁ KAYADABER : #92BNE
“AYAD A BE S ADNEA B REDRE TSGR ERERE
3 B —m

RE EE 458 e

BB A

‘AYAD A DBAICOWT, BRERFERESB>TVSE?

v

ORROEE
@ AYAD A EFANDTER

EFRICHEY 2EEEDFF

(n=1018)

CL1E e 2285 «J2FE Qe «55E

* B 6%

EEEDZ LI

IEFETHD. RPEFRODB<EBELTEIT

3. ERERD

o EVEZE OFERSE 1)
=i

(n=1215)

= (D20# KA = 220~248 = (325~298 O =G ORI
= @30~342 = 535~ 308 = GUORLLL
EEEDFEAENAYAHKTHD, BELDbRENE M ST

3. MEHRD

b. AYAIZ2WT O (1)

1. “AYA” & iE TAdolescent and Young Adulty DOB$TH S

2. HRE TR BEHEEERN EREND
3. HATI15~39mMMTREH>TVD

(n=1018)

23DFTATHL T =12, $LIE228- TV

_

J W< DH>TWBH

A
(n=124) ~ (n=65)

sEhtAmninot

146



3. MEHRD

b. AYAIZDWT O (2)

1 FEOR
AYADNABES ADMEZ ST L DZVREDE |2 BEPEPRE | W<OM>TWEL
3. RO
EFAR P

35%
51%
55%
(n=1018) (n=124) (n=65)

IDFATHL2TL: #12, L LLE2OH- TV » EhtRAS LM

AYAROERRFAETH>TH, "AYALONTASBVNARSL |

3. MEFERO
c. “AYAD A IEDWTDEER (1)
BRI E > TAYANA & i 2

SRR
EE5NEWNS &R EFE:31%

CUEERRE
fQELBMNENI ERBLENE

CIEBELERMEVIEBLAE

BEWFE+

C@ENTFE
ELE5MNENS LEWFEBI%

(n=1215)

AYAHROD AlE, BEEMEVWEHLS 6 EHEERZ TVWDIEEN DR GH

o717

3. MEFERD
d.“DACRS & LIS/ “DPAIRIE>T @)
AYAR'ATEEE (BIRET - BREAEZET) HED

1400
191
1200
1000
800
T oir— hsmE
5% D#91.3%

400
200

16 8
0

Er FLEH sEE
B 16 191 8

3. MEHRD

b. AYAlEDW T OA# (3)

AYAW A ICEET ZHBICDOVWT, T THl> feh

600 a4

(EHEEHD)  api
o L=
Web4 4 b
LE. 1
® SNS{Facebook?s &)
s gy e
LA
LEoL

2

100
15
100 I l
| ;
s o

aER 5 e 1

| BWBREESTFLERI TR, 1Y 5—%y FLEEGBHATHS

3. IEMERD

c. “AYAD' A IEDWTDER (2)
Bl or MWFEDIER
SR HFTE

foBR: toBE:

- TBSKBO = 5
BROZ &1, BASFEOHE et 3

. ) T (=28

&

NHzN5,

(n=374)

5%
IR ECHALBADFE ~ARRAF T4 T7TORYRY
~(ISNSTOEHE  EFREW

| E550EECH THARIANERORE & TPREE AERLTLL

3. MTEFERD

d DA & LIS “BA"ICIR-> T (2)
S, BREDDAICE e Licb,

‘DR BTcEE FTESRURD

FFTESRLZERSH
700
W CAYARAENBEHDR ©L CAYARATMEEOR
500 (n=1199) g (n 16
B 5 * I
00 : 2
200 155 “
10

100 ar ¥ I I I

e 2!f " ’ o

> % Ny PEYD - o | R
Lins 73\11 Ton. Ao weam Line fros mm “"’ peon

=Y
mER 567 183 30 o 3 mER 5 2 3 4

EE55 NMRAREULIAR HPRET. URER TADDANDLE, Z#RULEELE, >

147



3. ARFERD

d BRI fee LBl “BRAICE>T Q)
L. DRI fzE LS,
AICRERLZRC 2 M =R feh

AYAD A TIELUEEDS ‘AYAD ATHEEDH
™o (n=1199 ° (n=16
: )

DA T E, ARBHRR

)

143

e o E » ' [T I
" <
3 [ ] Rl | 'R om

ira s 3% rre nos dwn 2an V9B ke L]
BER ow L e 1" m el 20 ” v " win 3 ' . .
Fig) ICHTBRRA, E55EBNTHRETH L |

3. MERERD

d“BAICB e LB “DBAIck>T (B)

S, “DBARICERSTcE LB, BRERA  “DAIICETcEE. BEBRANS
b\B%f&"@&it:?ﬁbrtibb\b\ FTEDLSICELTIELL 2D

o “AYAMAFELEEDS . ‘AYANAYEEDS
) (n=1198) (n=16)
1 : WobiEY
WobiEY S BLTRLA 138
il = ‘ . I
b oAb T i A LA

L T T T ) - =

THEEBWTIEULD o s v TZ2ELTEWVWTIELD 5Ty
DESICHRT BEEN,. EE5HZHTHoT

4. L34

s AYAHROERRZEICENTH, ‘AYABA'~DOHH - BEF+HTHEN

B AYARA EDERTIE. TEREE) & TRAGHAALEZTOFHE] AREL
FRTOERTHNER

t“AYAbM:”SE%?%‘G)?E{% EABEOREELT L H—RKL TLANL _]
CAYAB A ERE DEBRBE ST LB Y PLBEEDA Ty FHRZELL

B KT U= FTE YAYARA' ~DHBEES S VCELOEFE Y A LNt _]
EHMICEREZ LTS CEISKY, BERMESH/HTED

3. EHRD
4 BA B 1L LT B HA B> T (@
S A B LB, DA EE, BICER L

HITEZDH H
U CAYARAELFEEDH k- AYABA SRE DS
(EHEE B D) (EREES D)
2 (n=2427) 0 ' (n=3

- ' s 5)
dil.i. =2 ﬂ |
; M S : . o

N L0 l'-:lh u:.'. - ¥R ImE X g -mv‘nt ‘-j‘:u: com

HER W MM R TT W 13 mam

| BLLDAEPESOEECEDS AEIEAS/MEAL EWSEENSD ST

3. AFEIEROG
e. &7 V47— N OFHT
BAREESZONROEL

|
Bxre+
EE5MENS

LR 1 89%

BHABREROBEDDOE

N 0%

EEShENS

ERE o

9,

14T SRELEBELIERT AL CAREEEL
TEEREEEDNIENE L GNE ok

[ PENEETIETYIEENY PN T Z 0T

SEICE T B AYADV A DHHE L VELESD B I Elcd2Bh o e

5. 5BNDEE

[ iy ¥ )
Vs N\ h
‘AYA‘ 1 \1 | . AYA WEEK 2021
\ | B Ll S eI
N~ 4,/‘ AYA L P B0 1)
e W5 ETn T30,
SEHOERBRECORTHERONBS BREHEHREICLEL
SEH-LTREZTIRD BEREOHOCHAZREGMNS
HHEIZOLTFD BEL TV CEMRE

148



B
FRAEEITICHEY, BLOFLICTHEFLIHAE VLS, DEVELBLEFET,
AREAEZICBMENIER, BRBRICSMENBHK
MR CHEC LSV E LAMEERK. FEBK, WHEE
AYA weekD 3% L TL S VWE Lian—E X bR TR, Fifitk
BREANODLEREZBFFEVWALEEZLAEEYY 7Y FENKERERRTH
AEDRFE THH VI W ERARIRHBE S Bk, SHRER
THREWEEVWEERAFZBERAESE, BIIEERE
ISRV LET,

EYUPYFERAEE2EEE

BEEHEMANPRRBHHE (AT HREEK) HA - *v b7
— Y/ O2ERMENE - AYAERDSABECH T 2ERERFORENOH TALIKT
FBRMR-DPAERORRETHL T - HRAEE HAE, HERHEE BIEE

149



A RI24E FEIE A T B RHEWTFE BB 6 (08 AR SR ERR By T F 2 28)
DM EE S
DA+ AGEERGENE 2 v b7 — 7 OREREE &N - AYAHARDIA BTN 2 AR A O
ST DX TAALIC L T 7RI — DS A BRI D 7K 2 & L T

PEFGR- AT 7 “AYADS A ICBE S % RGHGRAE

i wagiEe )

WA H

il 1bE =) 7y FERERY: AR
Y= 7 v FERERE
Y= 7 v FERRE
=) 7 v FERERS
Y= 7 v FERERE
B U7y FREERY: REFRA RIS
B U7 v FRBERY:  RERIRRIRG AR
Bl U7 v FRBERY:  RERIRARIRG AR
<) 7 v FERKE
<) 7 v FERKRE
<) 7 v FERRE
<) 7 v FERRE
Bl U7 v FRBERY:  REFIRY RIS

Rilr —B#
bl
W FhfE
W Hie
HE MY
Jeiln &y
REEF  TRK
L HRA
A B
gl 1l
LGRS
INIEE I

A HZEHT

AYA(Adolescent and Young Adult: &4
& FAERNER DDA BE X, FHEPH
5i. WELRERO BN ERR A R TTRA
DOHEZILZTV5, LaL, ZDHuxE
BWhhuERHBIZE), 2T ok
AN LEZEZTE TR LE3HE
ELTHETONG, 2D X, AYA
fRICBIT2BANEIZOWLTHD THE X
T DY AR SRHEE B A T (55 3101) 53201 84F:
SHICEERIEI N2 £ 221, £FEDBY
HNARIZ X 2 “AYADSA” DIBEFETGEN DTG FE
LU 7258, 20214E3H14H(H)2»53H21
H(H)F cofifiiZ “AYA WEEK 20217 & %
16, ZEUEDB“AYADR A EFHE D 12D DA
278G T 20D HANHEBINDIZES
77

FIHC D MHADEMICEE L., bl TEE
FELEL MO 2OMREZFEETE R0
Py EVWIEZOTICE Y 7T FERK
PSS L LTHE Y, Bz iz
L7, BEHTHRRZ L HIZ, “AYADA”
ZHUD & BRBIIEEICHIEZRIT T3
—J. ERFELEEA-BICA SRS NT
WA EIRFVEW, 2L TZORILIE, X
DEFIGEWEFETD 13T DEHRZYYE
WCEBWTHFEBROMEIADH 5 2 & 3HEM S
N3, 2ZTHh. b3 2EOBEER

BV 7y FBERERY: ERARE B

HEHAZ
PR il PR B 54
PR il PR R 54T
PR il PR R 54
PR il PR A R 54

P 5 B 2 R 5
PR 5 B 2 U5
[ 5 B 2 U5
PR B B 5 T

FEICEIT 2“AYADI A (B X O“AYADA”
B ORI oW, BRZ2HEET 2720
AR Z IR L 7o, SHOAEZSF A
T, BEFERPEEICET 2°AYADR A" DA
BT 2REZ I L. REINABHEETS
5 “AYAD A DREFEIIT 755 DTG IS
EHT 5 2 L2 RKMROHINE T 5,

B. #7851k
SEOBEREZEE AT T, 1LAEE
W, “AYADAIZBT 2 2.2 BIINARRE X
O3 EBIIERR. 4. A F D “AYAD A" ITHE
BLRETCORKSE - 78, I 5IK5.487
Y= OFHICEET 2 EREE 2 2 2
ER L. Google7 # — A2 T7 /7 — b
FEEHEMEL 72, 77— b DURL% L
T35 E. UTO3EY 2o s,

1) 8= 7 v F BERRIREE M ABHAIC
X %N
AEREZ LD, 2EOS1EL, *
782 ) 7y FERRFE A TH B H
<V 7 v ERRYEEEEMYER, RS
BEREE, WAL RS, BRI RAA%6ICURL
PEE LR A —R2IEL 7,

2) =) 7 v FERREBUATHBERIC X
2 R

W) 7y FERRFBERED, B~
BRI CTHRPLED A=Y v 7)) A M

#El14

150



URLZFfE L 72,
3) =) 7 v ERRAE S5 A &
2 & 2R

AW aHETH 28~ 7 v FERK
LR R 124 Z NEFNDOHID S EN
LT, PNIMCIEHZEREL 72, FNICD

Tk, FEAFIC DWW T4 T DICLINE
ZHWTT v — FURLZZEAM L, 52,3,4,
BFAFIT DV TIBAFEDOREH ITHAEL |
HEEEEDSIMT ALINEZ L — 7 (LUF.
“CEELINE 7L — 777 ) NI CURL % 2%
L%, 7, HEEI2LD018 T % G
R AH2DLINEZ )V — 7 HicE W T HURL
DEMZ FEf L 72, o wTiE, 2
DEHRRERICHET 2 FAR124DFIAN
IIRFEL . Z NFNDFTET % AL D FAEL
INEZ' )V —7WHNIc CURLZ XML 72, F
7. é@lﬁ%éliz’ﬁﬁﬂ%'@‘%%SNS@: S
2 =7 4 (SlackiZBIF 2“0 BLHF0VD
&7, facebookic & 1F % “WHEEE - B4+
% }‘ "B X OEEH Ry b7 =27 LINE
2B 5 “JIMSA”)IZIAF T, URLO#ERE %
fTo7. £7. twitterN®URLD R b 52
Ml 7z, X5z, BEFAEmMITEHRY A FCIN
FORMA”IZ“AYADR A REE L DA v & E
2—idHEEEWRL, ZOTEICHURLZ g
L7,

k. KHEOLEFRIZ20214£2H5H
~3HI13H i"@’i’ﬂg?k L7,
AW7EIE, BV 7y FERREDHIE
EA@%M\OD b &L R & L CTEM
ni,

C. WF7efE S
a) FrETEE

AREFREICHE L 7212884 D Wi T
b %o 1 DIF20~ 2455 T8434(66%). K
W T25~297 T2684(21%)TdHh - 7- (M
1), PERTIELMEATIT4TE7%, Bk
3844C42%, EEED1%TH - 72 (K2),

a3
3%

268
21%

843
D20Am  @20~247% %5;%29@

@30~34j% ©35~39i ©40LL I
X1, [F%E& DD R

13
1%

538
42%
737
57%

O%tt: @5 ORI
X2, [F1E DN D NER

Mm% H DR TR b % h > T DIFE
FHC10734(83%). #i\ > CHMEATI43

£(11%). 3FHT654(5%)TH - 72 (1K3),
PRI 2 E 82 6L, BREFHIZTIEL,

LTI DA D & [MIE DM S 7= (M4
_6)0

DR QF#AH Q%
@Dz DD ERRFE ©Z Ol

151



113, [ DR O HR

S S S PR R 1 e AN M H AR R R R A AR AR AR RRARAAAAR
"
X4, ML OFTlE R (E2EE
, A& IR

0
w5 a
w0
s 3
0
s
2
2 -
it
| I I
10
B
o .
HABEAE
R AR R IR KK
kS

AHRIEE

5, A% D P e K (B w4 1)

| I 1
s
AIAS

6, IEIK%@E?}%%%( ?jﬁ)

F 7. BEEEICHTE L T\ B EEE D
R OEE X, SHEAED30244(28%) & k%
TH - 72(X7),

e
e
“0 32302929,
2523222121,
||““ lﬂlsisisﬂmsmmmmmmmn993xxxavvsssssssuuzzzz.,““““,“
. RN T R TR AR R S S
n ‘l‘ n
"

& 1
193 114
18%

121
11%

3
G 155
302 15%
28%

187

DUk @26 @34 @A G5 ©6%
U7, BRI TR 3 2 [ 0 R o

b) AYAIZ DT DA
F“AYA”%3Adolescent and Young Adult
DigTH 25 2 L, HEMEAFRA LRI
N5, HRTIZIG~3EDB R E o
T3 I EDIHEEZH > Ty L)
HRIZoWT, BEEDOHIED ) biElao
o T RETR, BTSSR T R
L72(K8-10), TIXRTHI-> T, L& Z
7o N, BEAEEET2214(21%), BiEFET
1644(11%), FAFTO4(0%)TH - 72,

@

2

©) 21%
407
38%

@
445
41%
OFTRTHI>TWE @lo, L LIF22%-
T\
Q@ENDHS ot

X8, AYAIZ D\ T DA (BT

152



T11%

78

55% 49

34%

DT RTHI> T @I, b LLIE2oH-
Tz
@ENBHIS ot
X9, AYAIZ D\ T DHIFRE H#E2-00)

J

a
0
0%

24
37%

|'3\
2
63%

DOFRTH> T @12, b LLIF22%H-
Tz
@ENBHIS ot
10, AYAIZ DT DAIERGREER)

LT, TAYADRAHEIADIZ S
ALEOH E LT, FEPBY. BELER
M. FEROIEIRDSEE T 6 s 2 &
ZHIoTWE ) EWwHERMIZOWT, &
R, BREAES, Rt L 22 (X11-1
3)e ITRTHI-D TV, EEZT-NIZ.
DL R G485 4 (45%) . B HET5244(3
6%). FAHT224(34%)TH - 72,

@)
389

36% @
485
45%
@
199
19%
OFTRTHI>TWE @1, LLIF22%-
T

BENdvHS ot
11, “AYADSA” DFRREIZ DT D AR (E
Eal)

52
, 36%
©)
69
48%
@
22
16%
DOFTRTHI>TWE @1, LLIF22%-
T\
Q@ENDHS ot
X112, “AYADIA” DFREIZ D W T O HGR(E
B
@
22
34%

®
36
55%

@
7
11%

DOFRTHI> T @12, b LLIF22%H-
Twz QENBHIS Do T
X113, “AYADIA” DFEIZ DT DA (EE
£i)

NEAS7@E D, TAYAHRD A DZ
PRI S ORERR SR - BT SR D
By 2RO HOAREMER E LT T03
ZEZAIS TR W) ERIIZOW
T, MHoTw3, L& 27 NZT74
6%), A tZlHMoTWnwS, &2
ANIX30844(24%), THIS vy & 272N
1390344(70%) Td - 7= (X 14).

153



©)]
903
70%
Q> T3 @At iM>Tn3%
QA5 221>
X114, “AYADI A \ZBET 2[R 4 57848 O i
FITOWTDOHIE,

TAYADA B E I A% XET 2 RN
EENCHFAETE I EZHA>T0RED) L
IERINZDOWT, THloTwd, L& 27
ANIF1144(9%), TZHA L H>TWw»
%) EBEZT-ANIF344427%). THIS 72
VW EE 272 N1E83044(64%)TH o 7 (X1
5),

@
114
9%

344
27%

3
830
64%
D> T3 @At H->Tn3
@HIS 7\
X115, “AYADSAHE I A D780 D FEH
HIZBI S % HIE%

DL EDO“AYADRIAICBET 3 %2 £ 2
THI-> =0 Ly EMIcO>wT, T2
B, ERZ L7 AW RS 5824, R\ T
F1L ) 231764, "Webt A by 23141
4 EVHFERTH - 7 (X16),

700

600 i

500
400
300

200

176
141 o,
95
100 69 61
-
0
@206 @6 ® G

O @FLE @Web# A kb @hiki BS
NS(FacebookZ: &) @®@FERAID A\
@7F ®zofh
16, “AYADSAIZBH S 2 Rl 2 i TRl -
Tep
(BEREH D)

P AYADSA IZ AR 2 & ICHF78 3 2 5807
PDRELSELEDLLIERA>TORD) LV
BRI DONWT THl> Tz EEZEL -
ANIF30444(24%), TZHA L H->TW»
721 &R L7 AIX5034(39%). THIS 7%
potoy ERE L ANIX4814((37%)TH -
7-(X17),

(1)
304
24%

®
481
37%

"2
503
39%
Qo> Tz @At HoT
Q@B otz
X117, “AYADI A" DAFFETBHLIZ DT DA
n

c) “AYADIAIZ DWW T DEGR
“AYADRIA I T 2 Eilk 2z AL 7L 2
%, TEEREE) 68%4(B%)., TELS
eV L EIRGAE) D32444(25%),
FEL e v LEWFIE] D6394(5
0%). DEWIEIE) D32574(20%) & 7o 72
(X18),

154



257

639
50%

OEERFE QLS ) L EERFTE
B®EL SRV LEWEE @&\
X18, “AYADS A" IZx S 2 ik

"B+ EL O E V) L 5Tk
WA, L TEL oM EWVT LW+
WIEAE ) 12T, 2D X H Il L 7B
thzATHRZ E, TEHELBFE+FEL S
L) EEERFE) Tk, TEREED
HHD5 1 (A3%)D3% . KIT TESRICTD
Y EREENBDZ D5 ) (27%)D3% - 7-(K
19), ZofioER ELTE. THOZLD
HRoZeEEre, . THEPLWEEDL
51 . THEKFETCAHALILERHEDH
T EWER S T,

®)
47 @

©)]
19
5%

OB DA EEE DL 05
@2 AXAT 4 TTOWY DD 205
QSNSTEEEED 6 @FRBEDH 55
®Z DAt
X119, 18D [RIEHH (HT & #e 2 72 /7)

TEL 5 E W) & WIFEIE+ & W
) OB ELTE, TEIRIC“DAYHE
FHECR VPG (67%) 3 —F% <, XK

MERBE D205 (16%)03% < otz

(K20), ZofhoFRE LTlE, THElE
D WIS P T R 72 & SR IS R0 e
51 REDBENRST,

OEEI DA BRHED D5
@7 AAT 4 7 TOIY P3R5
@SNSTHHETH A5
@FBHED RS ©Z Dft
X120, 18D [AIZE M (i f7-1E & JE 2 72 77)

“AYADSAICHIE T 2 alEetEic > T
BLALEIZA, W TENIZ DT Z R\
THLMTHZ E, BETIE THeEE
I 1 M1344(2%). rc‘:%éz’))&b)') EED
EH  D8EA(16%), TEBLSELEWVS
ERWERS ) 2B124(68%)., TEw & &
91 H312844(24%) & 72 - 7-(X21),

0) @

128 : 13 5
24% £ i%
16%

®

312
58%

@mlﬂc‘:u? @k%%ﬁ)kb)') c‘:mb’c‘:;@?
BLELohEVI EEVE-RY DEVER-RS
X21, “AYADSAIZHER T % Al ae (BB 1)

T TEWERS ) 2214(3%).
rc‘:%ﬁ)z’))&b)“) R e 23206442
8%), TEbLoMhbtw) LKW EREH ) 4
5644(62%). MEwWw ERH | 23544(7%) &

155



%o (K22), THWEEHI+ELLNL
V) EEwERY ) TIE. BME18%. 3
1% & AR S Tz,

54 . =

206
28%

456
62%

DOEVWERY @Qrbohtwv) EEnei)

BELLDEVL) LELERY @DEVERS

X122, “AYADS A \CHERR T % A gt (ZctE)

$7-. “AYADATICRBT 2B E LT
EZoND5bDEBLLHTHATHASLE, B
Vo —FESho-Dl3 TitlE, T3364%(6
2%). XKiZ TAETEEE R - B - MRS
REtr)) OTT4(14%). TERIZZ ) T6
44,(12%) & 75 5 72 (X123),

14%

@
19 W
4% 336
{ 62%

o
Ol @il Ml
@A EE (R - B - PR 2 5 )
GFAIFRV ©%Df
X123, “AYADI A" IZ e 2 R (BB 1)

T Tc—%% - 7-DlF NEfs, ©3884%4
(53%). iz TEEE %V, ©l1414(1
9%)., TAVEEE @R - B - RS E S
1), TL174(16%) & % - - (1K124),

388
53%

% 57
8%
O#ElE O R
@A TG B (R - W - PRI R A Tr)
GFHIZ R ©% DAt
X124, “AYADI A IZHRIET 2 IR ()

ZoMoBERELTIZ., TEERFERL
EOANER, . Thhokwv, BED
FI&EDH - 72,

d) “DBANC o7 & LTS /“IA T > T
AEHREZMED ) b, BT - 1B

BFAZEDTAYAD A" HHEZEDJ7131288

#11644(1.2%)Cd - 72 (1425).

1400
1264

1200
1000
800
600
400
200
16 8
0 | \
1 @ 3
O“AYAR A MHE  QIFYFHE  OMMHIZE
XI25, “AYAD A" YFHEE D

“AYADSAMEEIZIE TSI 7 - TR
U7l l) . ELFEHFDHITE TH LA
ol L6, EWH) T —<T6DDH
MZERRLT7 Y r— %2707,

12oHIZ, WEHICIT THLRLDBDAIC
ottt &, FTEIKL o, | FEYH
HIZE T4, bRlDDA I8 L
RoFEFTEIERLBE-E I L) ERM

156



L, OFERE LEAZ, @ATHS
BATEVHIRD, QDB @R D
DANDDLEL, Z DAL DAD DIERIL % i
L 725828 9(X26,27), YFEH., JE4HE
FHEDITHERE LIALRERE L 2D
b%ol, YEHEIEYHETDEL S
Zomlld, BEFERD ~OLE ENZEL
T OHREDBRNTE L, IEGHEHFITHRT
IEDEEGED > T2,

6

5

3
2
2
| I
0
1 2 3

_4\ ./ 5 2 3 4 2
®@%&Lk$£ @A THTRALE L)
20
QFEADRM DR D D A~DIDL
X26, (L4FEEHZIINL QDB “DBA”IT R
otE, FTEIELh

700
620

600
500

400

333
300
200 161
100 I
0
2 3

[E&# 620 161 333 116 42
OFRE LIAZ QBATHZRATZE VS
B
QIO @ DAND DL
X127, FELBEHICH LTS, bl N
Aol Lo ETE ')’E!EL% &9

Vi

2OHIZ, UEHITIT TR DA

ol L &, ﬁ ﬂ*%?ﬁ%ﬂﬂ,fﬁbu

FELHH I

DI >

il 6 ﬁ ;w@?ﬁ%r&am &

v ) B WIS

PH, OBE

IHL, OFER, @Rk, Ok
. BOFE OFKR. OK

A, @&, QIEZAMEIEIRD Lo § ),

OARZZ WAL o T).

11%Z DAtk

D1 DERE % $27R8 U 72 iR 2 8 9 (X2

8,29),

MPH, EYFEH LB TP &
BEATTTIR S Loz,

—Ji. L HE

R, ERIEL TR —EB T

2, HHEFATE

fc’
“-o

10

N W R DY N ®

1
0

FIEEIZOTEVDEAL L

2 2
1 1
oloIIl!o 00
OHAHONOHGHGROGHORORDHD)

EEH 9/ 0/1/0/2/2/1/0(/1/0/|0

OF @ik Qtikelts @OEE G

ES

©FKE DR\ OFVI

QIR D LT X)) ORLIZ %o 7

W# Dt

X28, (UFEEHZIINL OB “DBA”IT R
oL &, MR ANLZKL 72

800

700

600

500

400

300

200

100

0

[B] %48

688
53
38
21 I I 2 10 11
3).(4) (5) (B (7)) (89 10 11
768 71 14 21 78 15 2 53 38 10 11

157



D7 QiEH QP lE @OAE 6%
ES
O©FE DN OFFH
OIFZAMETRD LT &) OR%IF R
MEIDYI
X29, FEYFHICN LTS, D
AWz otE Lo, iR AL ZEL
57>

3OHIZ, WBHEEFITIZ THLLBDAIC
ol &, HIEZ D, . JEUFEEIC
X T4, bhlDBBA Ik E LT
5. fEIABZ B &) B £ )
L., OFG. Q. QKA. @F1H
Ho, OFRCIERGOBRE. ©B 2 %M
Flx0RVIBEZHEFIZ VR V), @Z Ofh
DTHODERIEE % $2R L 72 f5 5 % 72 37(X30,
31), MFEH, JELFHEDBIC TKE, LA
BELEADPERDE L, Rt TRA ®
FERCIG OBRE ) ERIE L A0 %
Pote, —H, FELBEEHETIE THBL L
B LT PEREORCAFH IS o 7
D, BEHETIHFIZEBIZOTRE RE VLD A
57,

16

14

15
12 11
10 9
5
3
1
0
0 o
(1) 2 3 4 5 5) 7)

EE#H| 15 5 |11 3 | 9 0|1
O%E QOB QKRN @HID Hwv
G LRI OBIRE OS2 HFIT VR
D% DAth
XI30, (MEFITH L CO)H R/ “DBA I
o L&, B A D

o]

o

P~y

N

1400
1215
1200

1000

800

667
600
400 306 323
200 22
48
B 12
0 il
1) 2 3 4 5 (6 @)

[E]7%£% 1215 306 667 82 323 12 48
O%E QOB QRN @HID Hwv
G LRI OBIRE  OfE2 2HFIZ VR
D% DAth
XI31, FEYFHHICR L ). gl
Aol Lo, HIZIBA 50

45 1%, BHEFIIE THRTEDDA”IC
ol &, MICHoNLL ok
oy FELMEFICIE TS, Rl BDBA”
okt Lo, flcAonzl v
g EW)ERBEERIE ) ICN L, 32H
DB & FRE D7D DRI & Fm L 7t
ZR$(X32,33), ELBFHETIE TRIL N
CHVHTFITOR Y ERE LD ERD
%ip ol dy, MHZTIENIE L B RED
ZNEFN—EBA SN, FEERICHIS L7z <
ol NG L #EIELEE L
RXRTE»Po R, ¥, BYFHEHETIEF T20
fbhy T3%DFH TN, ERIEL T,

6

5

5 5 5
3 3 3
3
| |
0 I —
1 (2 3) 4 5) 6 7

1 3 5 5 5 3 3

OFfE QB QKA @ Y E»
OFEPIGOBGRE OB AHFIRRL
D% DAt

=

N

[y

158



X32, ((H4FEEHIINL OB DA
S EE, IS N ot

600 565
500
394
400
299
300 553
200
131
100
39 22
, H !
1 2 3 4 5 6 @
[B]Z%% 39 131 253 394 299 565 22

OFE QOB QKA @ DY &
G £ OBIRE  OfEZ 2 HFIZ VR
D% DAth
X33, FEYFEH I L TO)5. Hld
Aol E LT s, HEICHIG N e
Vi

5OHIZ, YHH, IELFEHIC ThhkD
B AYARD A DA I o726,
FTEDIIIREE LV EWVWIHH
R L, OAZzE <. @“AYADIAIC
B4 2 k2 FTARTHNT 2. @“AYAD
AR BRAT S BRERER 2 SN TR 5
@Dz-LLTEL, @Z0flE )50
R % PR L 72453 % 8 97(1X34,35), 4H
F.IEYEE L LI TALEEIL ) L%
LZSidmb%hrot, IERHEEZIZR LT
FCAYADY A IZ TR\ BE AT EREERE 2 5 X
THZ D) %o 03, YEETIFIEY
HE XY EEZEOHEN o,

16

14
14
12
10
8
6
4

2 1 1

; 0 = 0

1 (2 (3 (4 5

[EEE 14 0 1 1 0

DOARLZEI Q“AYADRAIZBT 2 Hik%

RTHHNT S @ AYADSA IR PRI R

BRI Z R TH AL @DZ-LLTEBL B
DAl

X34, & 7 7- D E R 7 AYAHAR D AD3“h3

AP, FTEDXS LEMEZ L

Vazp»
900
787
800
700
600
500
400
300 272
“ 137
100 61
= "
0 = - - -
1 2 [ ®)
EH 787 61 272 137 15

DOARL%ZEI @“AYADRA BT 2 Hlik%

RTHHNTSE @ AYADSA IR BRI R

BRI Z AR TH AL @DZ-oLLTEBL B
DAl

X35, & 7 7- D E R 7 AYAHAR D A3“h3

AP, FTEDXS LEMEZ L
YN

620HIZ, WMHEEFICIZ THLRLNBDAIC
olt&, Bk Ao EFT EDXIHIC
BELTIELrokd) . ELFEHICIZ
o, Bl DBA kol Lz, Bt
BADPSETEDIIITHEL TIFZL Wy
EVIHEMIZHL, OZ-o5LLTEWTIZ
Luw, @QFZHWTIELYL, @7 KA 2
PBRL WV, @DEELVLWSEZLITTEL

10

159



W, ®Z D50 DFERIE & B L 7 )
ZAT(X36,37), HFHE., IEYHEHLBIC
MExEWTR LY, . TZo8LTEWL
TlELwy EEEZ LTRSS ro, £
7o T2 ofth 1I4FE, IELFHL LI
T OB BNHEL TEL VL, EDRIZEDLRS
o7,

8
8
7
6
5
4
4
3
3
2
1
1 R
0 |
L 2 @ @ G
EE#®H 4 8 0 1 3
Dz-oLLTEBLTIELYL @FZEVTIEL

vy
@7 FXRXAL ALY @REELVWEER2 )
FTIELY BZDfth
X136, CYHEEZITH L Q) H R 7=D“DA IR
St E, BN ETEDL S ITH
LTIEL Do 7D

600

500

550
410
400
300
200
125 126
) I Miﬂ !
0 = > = =
1 2 3 4

BEIE#H 410 550 125 126 61
Dz LTEVTIELY @FFE2MEVWTIEL
vy
@7 FAAL ALY @FFPELWELEL )
FTIiELw ®ZF Ot
X37, FEYFEH IR L OV, Hld
Alhotlt Lo, i Ao T ED
Xy IHELTIEL VW

e) K7 v /r — b O

AFAFICH LoD W THHAL
72 ZA, TEIMLTXdol) DT744(6
0%). TE55ThARV, 25064 (39%).
TSML IR Loty 2384 (1%) & 7%
- 72(X|38),

®
8
1%

@
506
39%
@
774
60%

OBMLTkho7z @QELLTH AL
AZML VR ED o7
[X|38, AT Dt )

HOEIZOWTIE, THLao7) 53437
4(34%), TELSLEWVI EG Lo
MN5734(44%), TEB L E WS EHEL H»
o721 D325844(20%). THEL 2272y 2320
44 (2%)TH - 72(X39),

.‘1"“

20
©) 2%
258 @
20% 437

34%

o
573
44%

DO Lot @QELLhEVY EG Lo

@ELELEPEV) LHE Loz @HEL Do 7
X139, AGHE D5

AFEICE T ST E i LT, “AYADS
ACDHFIFRIZOWT T8 2 72, 235804 (4
5%), "&bt ) LWz, M575%4
(45%). TZb S A 2313144(10%) & 7%
- 72([X]40),

11
160



131
10%

580
45%

2)
575
45%

Oz @QEbohtw) LA
QEDLS
X140, AFHEICAZ S 200 & i L 72“AYA
A DA

7. “AYADA DL OWT T
o721 D4254(33%). TEL S EW) &
¥ 57, D67644(53%). Ebouy,

D1834(14%), TEHLoHLEWVH LEE-
721 D324(0.1%). T99F o7, H324(0.
1%) & 72 o 72 (X141),

@ ®

2 2

0% 7 0%

425
33%

183
14%

676

53%
DifiE -7 QLo wn) LimE-7
Qb DELLPEV) EFFEST

®F FE -7
X141, ARG CIEE T 5 i & Holic L 72 “AYA
BSA” DB
D. #%
a) T e

X1,2% 0, FEEDITEA EDAYAHAR
ThH, BHELY SLUELSE 2o, T,
X3,7% 0. [FEHETIXESLIRSTHD .
ZDHTHEEDRS TH o7, LEX D,
SERE LT ZAYATHR DO EE R 2L
ISR ED T A EEZ D,

b) AYAIZ DWW TDHERIZDOWT

X8-13,17X b . AYAMHR D EE R4
TH>TH, AYAR“AYADRIA”IZBIT 540
BRICOWVTHID TV B AIFRE L v, THl
STCW3 | EEZLANDHEGIZFHICE -
THZ-oTWEI LS, RTOHRDbLN
JiRRFEEH CRE I T IS0 MR
EDPERT 5D TIE R\ EE LT,

F72, M14,15% 0, B4 @AM
HOH Y A D . AYAT RO BER R4
BHEVHSNTOLARVLE V) Z LT
5,

W “AYADSAIZ O WT2 AT D b
27D T HREDL CERRYLETH- T
HAYABATIZO W TOAGERIZZ L v 2
En, BERFETHEOLVALZIZIISIC,
“AYADSAIZ DT D ARV I\ D Tl
whrtEZIoN5,

KI6X D, K TOHEEPTLEIR, B
WEREEDIAYARAIZ D WTEEALD
Ke2dbokh)d285L L TIEEICHETDH
hEEZo6N5B, £7-. Web¥ 4 b £SNS
EBEZTNB AT LT LELE A
ANEDBEL BB 6, Holtfic s
> TWeb¥ A4 FSNSE W7z vy —%

v Fb, HELZERFRTHS LEA N5,

C) “AYAD A IZOWTDOE®ICOWVWT
EANTIX, ElEICBAEZHI NS T4
RDFI2.3%(FI2T5 N)DBPAYAIARTH %,
“AYADSA” DREEFIZENICHED 5 7,
FiE LR Z T3 NZE0#E330% L %D
St BEREAEL VLI ELH D, K
FEEICTRLEEP, RAICK > TIE“AYA
WAL V) BEZH O PRBE 22T T
WBRZED, BEERA TS I EITKE
HE LW EEZLNS, KNI, &
WHE LR Z TV HIZHEICAYADA”
MEHEPROLLRWI ERHEBE LTS, “D
AV ERIC EEIREDERE VW 4 X =P
%w_k#%%tfwék%iénéo
“AYADSAIZHERR T 2 nlgglEic BT,
BHEIDOSZHOHD TEHWERI+EDL
Gty EEnwElS ) EMELAGN
%<& THUZERIC20~305% N IC o 1 THE
SV APCHDADIRREEI G &, HH
ELTCHEFELEDFEHEBALIHBA D
BHABEW I EPFEL TR EEZLN
5, ¥, “AYADRA DOWRET 25K % 5
ZHTRTHEED-FEL . RFDEEE
HETHEEDIHDARCINEDA L LR FA

12

161



TVL I ENHELTWE EEZILNS,

d) “DAICTo 7 E LT /“DA”ITT > T
22OV
1>HOEMDOFERTIE, MHEE, EYH
HEDILELES L, BHARLE L ALY —F
% TORICBILTIZ, MHEEZEDHFHHE
BRI U 72 2 L LI FF DT OMBITK
R ot EZONDE, — K.
ELFHEZED ST E, THHDA~ND
Dty Z2F TR 27259 ERKL AR
% xR K, WICBHEEZED T F T HEEIC
U728 LT, TRHDDANDLRE,
BENRSTADRL O E VI FER L o T,
COZEICELT, EBOYBHEFEDTITE
ShEEfEl o ZBRIC, DAL SN L &,
TEHEZKRE R FUT T v, FEICE
REPFTCLEI, L) ER2ETEZ
EwIHIZtEMoTY, VTP VGEE
EC &, EBRICZOMERKMI N TS
EEZoND,
2OHDEMOER I, BHHE, JE4HE
FEOHDOEL LS TP LEZLITDKR
SHTHD., TORICOVTIEYHYE LI
WEHEEMIC PR onlk, —7, ELHE
FHOHOHIZIE TER) DPROALTH S
EWRZ LR —T, BFHEDFIT
FZZHMEESINLHIZ ko, 20D
RACBAL T, EBOMHEZDITICEGEZ fH
S BRI, THEDBHBAKIOREIER T
DEVR TS a2 ANFE LT EE
LTuidrobiloTED, FHEIZHA
EZWI I N BRITIE TIREE ICAED AR
EZAHET, BAAHARHPRHBV VDT
FRwhtwn) ltnEzons,
3OHOHEMOFERTIE, MHEE, JEYH
FHOHELLORGEDPERDLS . XTIk
BB RKNCIEZ S E W) HENS L,
CORPORFEPRANGZEBR L OALL P,
RS EHBOEIRICED ) OF WA
HICIEA D, FHIEFEBRICEALZEND
bbb, —J, "B, LwHIHH
WEPR SN, IEYHEFTIIBBICTIEZ 5
12AHI) EEZT TR EE ATy, BFHE
PRI Z T 8w mZEiE o, Z
IroEZonND I EELTIZ, EBIIH
ANEWH) ZEEREBZDN—FVIEEL, ]
SPDIEZZ 2R IR O CIEZ T
WEDTIRVBLEVR)IZETHE, 2D
B, BB Z Tl wn vy i
RPS/WND ZEDBLLDTIE RV EHE

Zod, £, SHOPFHETIEIAANL W
IEIRNEAZER L TR0, H
HEZE T4 oRIEBEsNDT, b
SO IRA LTV X D% L DlEHIE
LNT-DTIE R EEZONS,

45 HDERMOFERTIE, YHEDHBR
BERBANICH S NI wn e w) RIER D
o7l b, FRIEYFEFED LT TCHIL N
BONFOZRWE W) EER—FL D> 7
EWVIEBODRDH o, IRYFEEZFEDIITIE A
SN BOLHTFIZ VAW &V AENS
LWk, YFEEHEDTIZZ DEEIZEL,
EXD., EBICHAZREEL 2546, M
YL EICEE I s Nz B EEL 2D
TlkhwertEzons,

SO HDEMOFER Ik, BFHE, FEYH
FHELLDHL TAEZELC) EwIHE
M—FK% L, TORICOVWTIEYHYE LI
WHEMIC BB R sk, —J, JELF
HDIIZOWTIE TCAYADS A I\ Ll
PEFEREZTANTHZ 5, . 72 TAYA
WA T 22X THNT S Lw
I A& S — BB 2 EIHRT, EBD
WMEHEOHDBZNS D% L 72 \» & EE
L7BIE S /NS Ehol, Z2DZ
L5, MEFHEDHFITE > TAYADAIC
BT 2RO FEREZ L VI DL H
FZOHFBREHIIF LI, FEELINTY
RO TI W tEZONDS, £, Y4
HEDFIFIELFEEZEDHEN T 2 DL e, fi
X0 T™RZZHCTH6H ) TR LY
ATOLHREMEDSH 2 L& A T,

6O HOEMDFEF TIx, LFH, JEYH
ZELLH, —FLSoDIF, FEEEW
THLW, ROT, ZoELTEWTIEL
WEWIHREET, TDORITOWTIEYEHY
LIEMEHEM I BB R s, —H. JE
WMEZDFIIE TP FANL ZADFE L &
V) AIZEN—ER D, YHEED I
TP RANL ZABIE Loty &) IR
Blrol, 2O ENS, EBOYBHEZD
MY SIE, BERANITIET PN A% K
DB EVH) LD TREERZHEGTAL Y,
EVIBVDTTRRADTIEEW) T EN
Eiohst, ¥, SEOFAETIE Tvwo
HHE DL TR L, &) THHE ZEIREK
ELTEARL TR, ¥EE, JE
WHEOWME»L S ZDEDOHMRBIE 2455
N, HUERBEOEHE L THEFTW
L L DEERENDOTIER W
NEEZSND,

13

162



e) K7 v — F DFHIiIicOWT

RO TEERD T 6 T
LC&doy ERZELTHE, I
OWTH #2207t EEZTTRVR
ol LSS OEMRE LD 5 TRE
FRIZHFDRS I TERTELEEZS
ns,

F 7. “AYADSA” DHGRIZ O W TIZH8
9%DFH EZ7 bLIF TELeht
W) EWZ ) EHELTED, BDico
WTIERIBE %D A TiE o7, LI

"L el w) LiliEo7) LolED

Hotze LEXD, “AYADSA” DAL
FRDBERREEICE LT HoTIE RS
EWSBOEHRHAE CRHRETELN, 20
BEikAESINT 5 2 L BRI SINE o Mk
PHELZEODL I EICOEN - EEZS
N5, 20k, “AYADRAFEEEZE D 5D
A e 8T K B EETEE) L AR I, SO
X9 R FEREHUR D 72 0 O T R DSAY
AIZR L TOREFRIZOBB 2D TIE R L
BEZobib,

E. &

B, BHETHBRZKGOED . AYALH
ROBEERFEIZEOTHAYADA~D
HERSPHRIT o Thn i wng 2 ERbd
o772, F2. CAYADIAIT O W T DHIFRS
EICPET 2 ERE L TR, TERE
Bl "BALPALFEEDEE) BRE
WZ EDRbhol, I XD, BFIZYA
YA YBEHEZED TR E Z E DL R
IRPUTB TR, PR TOEFHERDVH 5
PEIPDEBEICR ST B EEZ D,

RIZ, “AYADIA"IEYEEHE DT & YHE
DI EDHIRE D, IELFHEFEDTT R L
T CAYADS A DRERR L . 4 5HH DT D3RR
IR L COLRBIEIISLT L L Tw
W EBbhrol, ZNLD, BFHON
KELT, “AYAD A REE D 1D & FEI
DR % BAWTE AN H 5 2 &8
YHELWwiEZS,

¥, A7V r—bRBEOEMICED, A
YA ANDHGERE L OBELOEE D BA S
N, TOZELXD, D K IR
Bo7 v — iz @iz L T
{2 EEED, AYADRRANDREFIZ D)3
22 EDMEFCELEEZD,

SlloEFSFHEICBE L TE, fAzbict
STHHDTORALE D) T D H Y RfT

$EHDE T b S L HoT, L LEDBSS

RlOFERZ@EL T, [HE L THWAT 423

COBERAEZBEL TAYADBA LRI HD
ZHLTHHISTHL, 20—tk

DTIEBZBPEEL 5, HRT, 2D LY

I HEIETIE R (. AYADAYEHHD
7 SRHIREERE D D T R S0 S fikid

PICEEI N TWL 2 EBNRYTHD, AY
AD X DIRGERHID - DICE D B Z iU
BRoRWHETHL LEZD,

F. #&s
AKREZITHIICHIY, L DAL
B OEEE, LI DMEKLEL L E
T, KREHFAEICSIIM S Sk, Bk
FICSM SN, AYA weekD AR %
LCTFEWFELIN—FA MRS HOH
A7 & NTEIIER, S RFENDIRRE &
FLEOLEEZE LS 7o FERIREH
Bk, A O HEEE T I TE 72 2E
I N FRsE R AR, MR, THRETEW
7o PR N AR RIE e . E LIRS SR
ICERAIEL £ 7,

14

163



BE15

2021/12/27 web%i& FYATL AV ZIANRTTD
SHEEFEHWRLTRRNS (B ABERIRRE) H:I: go %ﬂﬁ
TR © HA + ETEFBEHES v F 7 — 7 OLEER LR - AYAERA A BHE I T 2 EPIERT OB il

HOHTAICD I BRRAR— P AEROFTELEM L T (19EAL015)

. . . _ . BIRfiESE  $hk B RBAI— (FEALAZ)
MR - AYADR A NRAN—FHICHEITEF A1 AR (B ) 7 FERAS) KEFE4 (FEALAS)
ANLVRTTOEEBRELENFAICEAT 2 EHRAE
WRHEE
BISHY (BEEIERAS)
 EIEHEX NEOAH (BEEITERAR)
BERIERAS e = .
S LEFELLMERTELY 24— HE B BBAF)
HEERT (BAKS)
t t ‘ ' KEBFE (R SR t t ‘ '
FYATA AV ZAANRT TR
DEFAR vo 3k
REORENS HAROERD
1 FFRMEERE  #4
2. BRBEOHS : SIS o R AYABAYNA N —E BROBIERA EICEY Z L 0}
S e BEENRIET B,
1) 7yi— P AERERITEREORE (2F) B8 e e - e
2) FoRDBELoNT (F—4HIR) : BiE - ZETIE, FRIVEFEHPZLHEORVRIEETH 2,
3) F— RBEREE s BRIBRLICLZ I bOSETIR, £FBER. CMER
@QF > ATA XV INLZICELT : BiF gem BHEERFEOYRIEFTH B,
@EBE=NAET B EHAE : EHE - . NN s . s
O — 5w AT K © NRAYABAY NA N—DEBTFRERET 501k, FREED
4 BEEIE BRETIEALS, BIHLAROMERETH D o, £EZBERFR%
1) F—2OEELSVT@ (F— K EE - ) EUBRPEEORRARR L FHINEETH D,
FYAGA AV ZXANRTTB) FYAGLA AV ZAANRTT@

HRDE=R S EAON=]: D)

o CAYARAH /A N—DIREIEE, FFICEERER L FRIVETR

« NR AYAR A YA N =L DB ATRER R DR HE
2ICELT. BPEORBICHT ZREFELA LB,

EDREEEN z BiEEEAITY
- CAYAD A 4 = DEZH LIBT3 BHEEDHES1Z & RORBEB—_HAFHIRT SERRELTS> =&
AETR, %EE"JZ’?"E)O CAYAU R A0 A% 14 1(—
CAYADS A 734 18— Y] AvABHE
R p— b 9 11
(mann & Rl Bz
- v,‘i 157207 307 a0 80 0r
: ! &id
Onco-fertility
3 Onco-Women's Health

164



AYATL AV ZIANRTTE
HRDFED

HAERFFAY 1AV 2—%y bERBWET Y7 — FREICL . RS LO—BORE
12D W T IERI R 72
MEDOIRK :
o FAEEOEBHH 20U E60mEARE L
o NB - AYARAYNA N —LIE 39mE TICHADZIAZ I A DBEAE R ok
&9 %,
s AYhA—LE, INETHADBEN DEEEZ T L0hWLEE LT 2,

RO - ROELE  LUT0 [7r7— PRKROREICET 2EM] 238

FVATL AV ZAANLVRTTD
MRDAED

F—2DRERE A v &—F v FEALwebR—2DEESMAT 7 — FREE,

RAESH Y0 2L (https://www.macromill.com/) |2 #HE % &,

T — 2 DUVEHAR : 2021ExxAxxH~202145127318

FENRER

o NEAYAR AP NA N—ZHT, DAL TEE (BBERRAEL) 22T
WHEROH D (MEPEHENH SH) 10020 E (BEHRE : BFEL )

o NR - AYAD AY N N = CRRAROHE D RIBHEE£25% L TH L, MR -
AYAD AP INA N =2 13400%, T—XAR%E20% &F % &, 4804 (#)5004)
EREED

« Case-controlfff58 Tld. case:control=1:3&9 % &, case=500%4. control=1500%

IR - AYADAB N N—Z I BT 2F YAV AV ZANVRTT D
RERAE L BN AT 2 BRAE

FYAVAAVAANRICELT

YAV 4 AV XANRTTE®
Tr— P HROKREICET 5 EM
> Trr— PHRORE
e orbho—ikit
® R - AYAD A8 A =t

v OERICEBRE
FH % =207 L 60RRFK

- Tra—bRRE
#1: 20ME LU 60K (B9MUT) OoxiT, £ :Ql=0%
SEOT - tiROax oA Lite TS

GIMUT) 0%

AT 2= b

QL IhET—Eb, HADDHT - BFEER I LAHL

© xn #2 1 20 E60RK (59MMUT) oxtT, £ER:Ql=0n
@ vz 2Q; F3@ESEDT V4 — FHROMNE - AYARA S

AN—HEeTD

Ql=@ic# % 13Q2

3
Q2. 39mE TIT“AT ERT, ARERGLIEHBY F

The
MEBBTIEE DA, BHEOILITDVTHEERCLEEL,

L RRERGALILAHD

5 3 (BREFLED)
Eh BB ML

BRERI L

Q=D LEFOIH
@, @RI ET 2,

ME - AYAR A S N A N ET B,

FVATL AV ZAALRTTO

208 E~60& KB D it

v baoni

o WU ; RIMEHHEDHRE, BAAICHET 2 BHAZ
® Case-controlfff%e ; fEERIEQOL, ¥ — v ILF v EZIL+K6

Oy bR—ZtE (Target =1) : 1211 2324
N AYAR A YN A N =2t (Target=2) 1113

Target2h &4 > 7IL9% Btk

ay ba—iuit (Target=1) : 1211

B - AYAR A YN A N =& (Target=2) 1104 2315

165



EHERET

arvra—-n MR - AYADTA YN Pl
(n=1211) 45— (n=1113) =
£ii (%) 40.0+10.6 43.9+10.0 <0.001
BMI (kg/m?) 21.1+3.7 21.6+4.1 0.01
BEER =90 cm ; n, (%) 159 (13.1) 200 (18.0) 0.001
BE* ; n (%) 327 (27) 460 (41.3) <0.001
BUEI, BES L CBEORENH LD
F— 2 EFH+SD
INEHADESE
T EEm o) | % |
(=fiitrs 8 9.3
B A% 10 11.6
2% 1 16 18.6
1RREFRE 10 11.6
AEErE 8 9.3
B 4 4.7
FRRES 3 3.5
B - REBPNE 7 8.1
EffafES 2 23
Z ot 1 12
oY T AN 17 19.8
BEAR
| EmEH (=1110 | % |
(&2 64 58
FHiT 531 47.8
REHR 22 2.0
LEAROE + FA 148 133
L5 + BUHR 33 3.0
FT+ HETR 86 7.7
(LR + FAT + KSR 115 10.4
Z Dty 52 a7
bhsHEN 59 53

MR - AYAR AICEE L 7-Fin

AYAH A
1047A (94.1%)

<1 14 13
1~45% 14 13
. 5~9% 19 17
661‘5;"9/?%) 10~147% 19 17
15~195% 23 21
20~247% 82 7.4
25~297% 154 138
30~347% 203 182
35~39% 585 52.6
AYAD A DTESE
[ mEmous) | %
Abh 293 26.9
FEBENA 340 31.2
FEHEDA 62 5.7
FRRA A 83 7.6
SRSEAA 49 45
ffeiEs 7 0.6
RIgH A 57 5.2
Bhh 29 2.7
=itz 13 12
U > /pE 23 2.1
RifES 9 0.8
B - REBAE 6 0.6
Z ot 65 6.0
oY TN 53 4.9
FLAVA AV ZIALZR

Q: RE, AR (BBHREEZEDL) 2R TL2RTR (BAZKR) v'HY ETh.

mRbH D

RN

303 (25.0%)

908 (75.0%)

385 (34.6%)

728 (65.4%)

< 0.001

166



HEFEOEEL ZDEE

0 *P<0.05

B RO W - AYABA A%

20
P=0.09
200 P=0.059
.
. Tiall (Wl 11
& EE & o 8
& ® &

& b

fEA L TL 3R

o

100 I II

" ll el . . - _ _m
e s

REAROHZH~

RORFRERBICOVT

=9 1.9% 3.2%
10~14 89.5% 87.4%
15~17 7.4% 9.0%

=18 1.2% 0.5%

QAR (ReHREz20) 2XIFTL5ER
NERDEFICHEZESEATWEIS D,

RAREE
MBROFEKIZOWT

= =y 2 IR - AYAD A Y/
- (n=1211) 475— (n=1113) PfE

MEH B -7 1186 (97.9%) 1045 (93.9%)
NEH B 27 25 (2.1%) 68 (6.1%) < 0.001
REARDHDH~ BRREROEREIZOWT

25558 85% 10.7%
25~38 82.8% 77.8%

39~3/7 A

68 6.71% 9.3%

67 AL

WERTHREL 1.9% 2.2%

167



REAROBVWAAN MR - AYAR A Y8 N—K

BRIk > DN FOHRARDY RS2 A - s S 8
%j?:%)ttii%ﬂ;’%[%g‘bﬁo CORARAE RO (RAR) | Q: NABREEBSOWTARY B AY E LD

28

02

(18}

( 67
S T | W -

<15 1519 2024

6.7

3536 4042

1 mCAYA 38 1 50k

E,ﬁmEQOL (SF36) INR  AYAB AY NA N—ZHEITHEF BV AT A XV XANRTT D

ERERTELEHACET 2 EHAE

BHAICET HEHAE

o253
[Back Ground] [Back Ground]
FHH
[ Variable [ Mean [ ps0 [ Max [ M SD | Variance |
[ resinEm | 43.89312 [ 2 | s | 20 [100399 | 100795 |

histogram F2SINZ, percent kdensity kdenopts(icolor(dkgreen))

168



[Back Ground]

FAEIRIR ST

[Back Ground]

==
<

[Back Ground]

QIBEIEREER

mL
8%

BAA

= 200731k #

= 200~40075 3K

= 400~6005 %

= 600~80075 P&l
= 800~100073 FIK#
=1000~120075 A%
= 1200~15005 %%
= 1500~20005 9%
= 20005FIL £
LR

SQ2iaEHRIL
0%

m 1 =akk
u 2 =ARP
m 3 =REAL

[Back Ground]

Q2UEIREI

v

[Back Ground]

[Ba

Q13.
100%

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

LEES

Q3RERE

ml
=2
w3
>4 Q5. T 19%

L

u AHE nEEE - KA u 28 (FHR)
u 218 (T R) u 28 (Z 0ft) = HEE
LR=[EES nEETRE (FX) m/S— b TAAA R
nFE uZ O = R
ck Ground]
. A TREEE
Q18 TFIHAR
m 35~397%
= 30~345%
25~297%
20~247%
15~197%
" 10~145%
= 5~95%
1~4
m 1R (05
T

iR L
= fEDY

= FiERL

LRE- 3

= 1~5E K

w 5~104 K
w 10~155 K
u 15~205 K
w2050 E
[Ekeait il

169



[Back Ground]

Q18 TFIHARS

» 15~204E 5%
w20 E
w RIEAHF

[Back Ground] Q15 AYA#'A #'AFME (155ML 1038A)

LS %
Hnth 293 271.1
FEEHNA 339 31.4
FEGBHA 62 5.7
FRIRA A 83 77
RN A 49 45
FEHERaAE S 7 0.6
KGR 57 5.3
B 29 27
[=fiike 13 12
PR2AY - 23 2.1
g 9 0.8
B - BEAE 6 06
Z 0t 57 5.3
b 53 4.9
At 1080
[Back ground]
Q17 amiERER

[Back Ground]

u LA

w 1~BER

» 5~ 10K
w 10~154 K

QL4 MRHA HAE (L4EUT 66A)

i %
Bl 8 93
FiAEH 10 116
U SpE 16 186
REFIE 10 11.6
MR 8 9.3
BEn 4 4.7
FHiE 3 35
B - BErPiE 7 8.1
Jasiilatig 2 23
Z ot 1 1.2
HHSEL 17 19.8
& 36 93

[Back Ground]

Z0ft
2 A
ORE 1
B 2

&9

s

Q16 JAREAR

@

[Back ground]

= HAGPIER (BiAt
)

A (R

- AR

= ZOft

QlIBHDEE

uHb
LR

A AKI DK

u FDH

u R D &
At AR & FifF

= A AK & BRER

= FiT & REHR

n A AR FlT. BT
u ZOfy

Lok Ar-R 0

Q20iaE A b BHFE TOHAM
3%

u 1ELR

m 1~BERH

» 5~ 10K
= 10~154 K
w 15~204E 5%

170



[Back ground]

QLBED7+A—T v THE

wHd whn

QR BED7 0 —T v Tk

2%

10 Q237+ A—7 v 7R

2%\\

3/

= KPR w17 A% 35 BB wbs A%« 156
= BABPYER (HAe> 5 =) = 2EE w355 w5FE mZOf
R (AR
- BRA
= Z0f
[SPC % L N=1026]
Ei
Group Obs Mean Std. err. Std. dev. [95% conf.  intervall
SPC# Y 8 42.64103 1.468957 12.97347 39.71596 45.56609
SPC L 1,026 43.9883 0.305399 9.782307 43.38903 44.58758
t-test. p=0.2534
ttest F2SINZE (i, by(Q24SCPHE 1 55 27 L)
HAE (MR SPCH Y SPCH L EX3 SPCOEIE (%)
[SPC 7 L N=1026]) 9 8 8 ]
e 1 9 10 10
U2 E 0 16 16 0
fpEERE 0 10 10 0
e 1 7 8 2.
B 0 4 4 0
FFEE 0 3 3 0
B - WREAIAL 0 7 7 0
FEAAAT 0 2 2 0
Zofh 0 1 1 0
bhirot 0 17 17 0
PATE (AYA] SPCH Y SPCH L EX3 SPCOHEE (%)
A 28 265 293 9.6
FEBNA 14 325 339 4.1
FEEIA 4 58 62 6.5
RIS A 5 78 83 6.0
REH A 2 47 49 4.1
AR 1 6 7 14.3
KIS 3 54 57 5.3
B 0 29 29 0.0
=]t 0 13 13 0.0
U fE 4 19 23 174
RS 0 9 9 0.0
B - REBAE 1 5 6 16.7
Zoth 8 49 57 14.0
bh okl 2 51 53 3.8

[SPC % L N=1026]

Q24 SPC & ¥ 1%
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SPC L

P=0.0003 by chi-square analysis
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[SPC % L N=1026]
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[SPC % L N=1026] N =5 o [SPC % L N=1026]
Q51~55 M AR DZZIRN - SRR .
Q5155 RARBOBBIE (L) CHERRZHRE, A0 EN=T01) Q56 ZDHAPREERI L LA B LD
~ 72 DEZAN,
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\EE =
HWREDEE
T — NS 24. BIE, FEBRVETH, BHEOIHREIFE<) =030
N=2324 D
Q103SIN. 1ERIADIERICED. FECREDARESHS
#LrREW,
MO %E

——>| BRob%k N=38

T3k - BT ODIERR

« BNATINA )= = IERN AT\ )\—Dcase controlfi#tfr

« WHRE =40 CBRME L.
« 40 FBDER TON AT/ A )\— - IENAT) 1 /{—Dcase

controlf#if
« 40l EDERTON AT/ A )\— - IENAT/ A /{—Dcase
controlf##f

D 3BEDFETERME LT

RN SE o )
N=2286 Ql. TNFET—ES. NADBH - BREZ ST NN
= “(Fu
J> bkO—JL N=1201
WA ){— N=1085

IR - AYADS A DRI DRTE
IR - AYARRATIETRVY (DFATRRLY)

> F&xd%k N=9
—2X N=1076 A

7% - et (1) 7% - et (2)

- AFDHh - BEBDNA
+ DSSI-ID3SIEEDS S, [BHEFITR— b FREVR— b R -+ K6
#H7R— SRR I B25IRBIC DLW TRFOHZET O I « 13N EEIS DR, 135 EEEER S U

- 2SEENS, FHNROHSNBEE, HEEOEVEE. IREAEHES . LSNS
BUVREFETF S LI . P . .
128K E I SNIINIEE. 12 E@EEis Uiz

- Rotation(dvarimaxzfEf LTz
AFDITESNIZEF
- BFEREOAE SECHENSE, KEVEICClasst,
Class2, Class3, Class4 & Uz

T3k - KRR (3)

- BATESTIL eSS0y

« —HACRBEST)LEER U
« EFILICIE. Crude AnalysisTP<0.05MZEDEHRETEIBA L

- RATIESAS 9.4%& R LT
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Era

RF R
&8 Factorl __Factor2 _Factor3 P93V —> v)LT/R— hoOEM
RECRABHR IR TOETH. 0.20107 _ 0.45305] 0.36272 AHMZIE
KL EAGS LI ERCIDEBS TET N, 0.11886  0.220410.68973 1AHNIZIE
REPRACANET > TSNS TETA. 014724 0.3625/0,59247 AL
REPRACEEMNTE55>TOSEBVETH. 0.23265  0.56752|0.45497 1AHNZIE
REPRAORTH B CHAREENBEEBVETA. 015951  0.272840.72865 IR
RSTILOBFIECRAERNETH. 0.27868  0.72039 0.34166 Mtk IE
BLEO—FRAMEC OV TENTEETA. 0221 0.74231/0.32308 Az IE
FEPEALOMFTEN SLEBRLTOUETH, 022692 0.58547 0.35787 kIR
KOMDOH I ELTESZET 078212 0.15936 0.1354 FENZH
WEETRE, DEFREHELTESRET 063529  0.2655 0.14981 FENZIE
BFEMSTESAETN 0.78781 0.11164
TLEY MELTESZET 0.55684 0.25391
BEEFLTESAFTN 0.57825 0.08506
HBLERNRMEDT ) RELTESXETH 06392 020779
MMCEESTEBAETH 0.46657 0.26535
Factorl = FHHIZHE + #3248, Factor3 = IBHHEIHE, & L
TS TESNEESORR (5)  Factor 1 (FREHIEE
Class 1 Class 2 Class 3 P
WELTRE. TAFRERRLTEBAETH
BED) 3716509 127 (2232 74 (13.00) 6 @sn <0001
LU 150 (26.32)  [EGTAHINN 131(23.02)  42(7.38)
eanx 33(5.79) 165(2000)  [88(33104) 1] 87 (15.29)
Fnic 8 (1.40) 34 (5.98) 120 21.09) 142 (24.96)
< FRE.
EXY23-1 8(1.40) 30 (5.27) 56 (9.84) 282 (49.56) %Eiﬁgﬁ?
Class 1 = BUFHRIZHE - SRSz iR Class 2 = o> EDFEHILHE -
Class 3 = POFOFENZIE - ZAFEIZE  Class 4 = EVFRIZH - 3
Factor 3 (18N 318)
Class 1 Class 2 Class 3 Class 4 P
RBPEAGHBEEERLTNETH.
ETERRLTOS 173(035) | 75(13.08)  42(738) 24 (422) <0001
DPOCERLTIS 262 (45.96) 283 (49.74) | 234 (41.12) 145 (25.45)
SLERLTOS 92(16.14) 155 (27.24) | 213(37.43) |198/(34:97)
BEOBRLTLRL 33(579)  50(879)  68(1195)  132(23.20)
R CBRLTOGN 1075 6(105) 12211 69(12.13)
] Class 2 = 0 LRI
Class 3 = O FOIE#NIZE Class 4 = £\ \EHIZIE Eure
Crude Full model Crude Full model
REF REF REF REF
L1612 (1.205 - 2.158) 1.346 (0.979 - 1.849) 1325 (1.116 - 1.573) 1469 (1119 - 1.927)
2.649 (1.996 - 3.516 2.287 (1,674 - 3.126)
3.200 (2.407 - 4.256) 2.882 (2,004 - 3.967) 2.424 (1,922 - 3.057) 1.962 (1499 - 2.568)
B REF REF
REF REF Feennan
4005551 L6005 1.184 (0.961 - 1.460) 0.96 (0.749 - 1.229) B3 1634 (1,382 - 1.933) 1.202 (0.936 - 1.543)
600755LE 1,430 (1,100 - 1,843) 0.942 (0.686 - 1.293) VL REF REF
T 0.941 (0.740 - 1.196) 0.853 (0.622 - 1.171) wE
BARA TR TS 2.044 (1,587 - 2.632) 157 (1.189-2.073)
40075 REF REF BECHS TS 1863 (1512 - 2.205) 1502 (12 - 1.88)
40075LE 1.965 (1,514 - 2.551) 1.647 (1181 - 2.296) BoTLEL
e 0.972 (0.748 - 1.263) 1.127 (0.788 - 1.612) Ro 2 LA REF REF
3 il
BA VA BEE REF e EIEELE 1,624 (1313 - 2.009) 1.102 (087 - 1.397)
i 0716 (0.551 - 0.883) 0.621 (0.461 - 0.838) BIC1EHS - 38 0918 (0.757 - 1.113) 0.864 (0.702 - 1.064)
S P 0.918 (0.746 - 1.130) 0.905 (0.708 - 1.157) £ IR REF REF
2 - Zooft - 0.593 (0,433 - 0.812 0.793 (0.544 - 1.155) i)
i WS 1357 (1,080 - 1.706) 1.221 (0.946 - 1.575)
e r & BEAEFDR 1.136 (0.928 - 1.391) 1219 (0.977 - 1.52)
2081 E255%7 1.208 (1.012 - 1.443 1.192 (0.984 - 1.444) EATOBN REF REF
258k 1.419 (1.009 - 1.833) 1.403 (1.064 - 1.849)
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SLRBHTORITER Crude Full model SLRBHTORITER Crude Full model

DSSI-) 3 1 BRIMADIERCED RS - RO DSSI) 9 AFPFRCHEN EBLI 1 BELDOFHREME

[UN REF REF o REF REF

124 1.014 (0.855 - 1.202) 0.924 (0.767 - 1.113) 1-48575 1.272 (1.051 - 1.539) 0.948 (0.74 - 1.213)

3ALLE 1735 (1.222 - 2.463) 1.374 (0932 - 2.027) 5-8851 1.543 (1,203 - 1.979) 1.14 (0.831 - 1.564)
DSSI-) 4 1 BRAADEREICHEDF EEREDAH OBFRILLE 1.313 (0.878 - 1.963) 0.948 (0.596 - 1.508)

ox REF REF AR

124 1.295 (1.064 - 1.577) 0.854 (0.668 - 1.091) -1 REF REF

SALLE 1.486 (0.982 - 2.247) 0.949 (0.589 - 1.528) fDL 0.681 (0.539 - 0.860) 0.732 (0.57 - 0.94)
DSSI-) 6 /. RELTLS AN ES > LEs FOT 0.796 (0.630 - 1.004) 0.96 (0.746 - 1.235)

oEl REF REF :3 0.696 (0.551 - 0.878 0.94 (0.723 - 1.221)

1-108 1.279 (1.066 - 1.536) 1.124 (0.914 - 1.382)

HENE 1.313 (0.957 - 1.803) 1.121 (0.789 - 1.594) WEEOEFILT, 5 BARA KSR, BMLISERR, RISEE B2 568, HEUATHIDD TUBIIL—TOREEMUE
DSSI-7 568, RN DRURE RS CRIE LB B, IR N o

O REF REF - BEROET L THEB TORSTHT N TERN O

sl 1.246 (1.049 - 1.480) 1.047 (0.863 - 1.27) - 485 (40N, 40MLLE) COBBLBITERIELI

6ELLE 1.348 (0.974 - 1.865) 1.029 (0.715 - 1.479)
DSSII8 S8, LB THDDD TLBIL—TORBLEMUIEN

oEl REF REF

1ESLE 1.789 (1.389 - 2.305) 1.451 (1.089 - 1.934)
DSSI-) 0 (L FTPH il EI8 LT 1 BSIDOTIRMN

o REF REF

1-48588 1.272 (1.051 - 1.539) 0.948 (0.74 - 1.213)

5-8657 1.543 (1.203 - 1.979° 1.14 (0.831 - 1.564)

9RSALLE 1.313 (0.878 - 1.963) 0.948 (0.596 - 1.508)

FEHTOEANE

ERUCEONREDAL

DA A/~ SEBAD) A~ 2t
40E%KE 331 582 913
- _ 40RELE 745 619 1364
FR CDRERMLERT S5, HABILI =
SORABIAD) ()= AORMLEIAD) )~ Pl
TR 64 (19.34) 8 (6.44) <0001
1~SERE 118 (35.65) 179 (24.03)
S~108HE 73 (22.05) 163 (21.88)
10~15E5E 26 (7.85) 112 (15.03)
15~20 11 (3.32) 101 (13.56)
2088 10 (3.02) 50 (6.71)
BHEART 29 (8.76) 92 (12.35)

BT &R _
Factorl Factor2 Factor3 PES 5V —S v LHR— FOEM

FOMDORNTELTESXFIH 0.70405 0.16159 0.10383 F RHIZIE
FHELTINBADVETH 0.9343 0.11938 0.11037 FRIZIE
RFEAFOTESIEIN 0.73235 0.12072 0.11501 FRIZIE
FIEORA 3573 3 0.17384/0.51009 0.40126 FERI3Z1E
FIEORASBLERICTIDEBOTVETD. 0.0874110.22563  0.74683 FfEMI3ZIE
FEORACANET > TOBNM TVFETH, 0.11021/0.36653  0.62753 I
REEORADT THAICHRBRENGS EBOFTH.  0.13417 0.30195 0.65362 1HHNLIE
RS IILDBRIECEAERNEIN . 0.18154'0.67556 0.38362 FiflNI3ziE
BREO—HRABBCOVTENTEE T, 0.13749 0.7528  0.36272 AR
FECEALOBFETEN SVBRLTOETA. 0.1609/0.61868  0.40168 FHENIZiE
TLES MELTESAETH 0.41309 0.25713 0.18858 RAMFTMNLIE
BEERLTESAFTN 0.40768 0.06845 0.0776 JibE ]
HFCEFORIMBOT ) (A 2ELTESXETH 0.49049 0.24614 0.21651 ZMITHNLIE
BRCE TS TESAFTH 0.373 0.23854 0.26265 BT AIILIE
HREOBATNIMBEEHNTESIE I 0.34671 0.40725 0.23264 RAMFFMEN IR
- Factor1 & F RS2, Fa IRNZIAL, Fa %3
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4ORFBOMRE EFITESNIEBORIR (0

Factor 1 (FRE)

Class 1 Class 2 Class 3 Class 4 Pl
FBELTNBATVET S
EED) 227 (99.13) 48 (21.05) 0(0.00) 0(0.00) <0001
LigLiE 2(0.87) 179 (78.51) 34 (14.91) 0(0.00)
cars 0(0.00) 1(0.44) 161 (70.61) 0(0.00)
Fni 0(0.00) 0(0.00) 33 (14.47) 88 (38.60)
FoLBN 0(0.00) 0(0.00) 0(0.00) 140 (61.40)

Class 1 = BUFENZE Class 2 = PO LOFRMZIE Class 3 = PO TOFANZE Class 4 = BOFENZE U
Factor 2 (14#/)%181)

Class 1 Class 2 Class 3 Class 4 P
REPRA BRI TOET A,
ETERRLTLS 93 (40.61) 28 (12.28) 16 (7.02) 9(3.95) <0001
DoCERLTVS 117 (51.09) 129 (56.58) 88 (38.60) 44 (19.30)
SLBRLTLNS 17 (7.42) 56 (24.56) 94 (41.23) 83 (36.40)
HEDERL TR 1(0.44) 14 (6.14) 24 (10.53 61 (26.75)
FoRBRLTLEN 1 (0.44) 1(0.44) 6(2.63) 31 (13.60)

Class 1 = BUMERNZHE Class 2 = POLOEENZIE Class 3 = HOTOFENZIE Class 4 = ELFEHRNZE Uk
Factor 3({RH1I%£1E2)

Class 1 Class 2 Class 3 Class 4 P
REPRAOTCHAL CHRBEANBE EBNFTH.

FoEDEBS 89 (38.86) 15 (6.58) 1(0.43) 1(0.44) <.0001
noiEHS 116 (50.66) 96 (42.11) 29 (12.72) 11 (4.82)

2053 21(9.17) 99 (43.42) 143 (62.72) 49 (21.49)

BEDBL 1(0.44) 16 (7.02) 51(22.37) 110 (48.25)
ForBN 2(0.87) 4(1.75) 57 (25.00)

Class 1 = BU\EH##I%IE Class 2 = Wmld)ﬁi‘ﬁwiﬁ Class 3 = PO TOMEHIZIE Class 4 = ELVEHNZE Z0E

A0HLLEDIFRE EF HHTHSNILBORIR ()

Factor 1 (FRE)

Class 1 Class 2 Class 3 Class 4 PiE
REDESFMIUTESZEIH
woB 257 (75.37) 127 (37.24) 56 (16.42) 14 (411) <.0001
uiELIE 65 (19.06) 146 (42.82) 99 (29.03) 34(9.97)
cars 11(3.23) 58 (17.01) 139 (40.76) 74 (21.70)
i 6(1.76) 7 (2.05) 35 (10.26) 106 (31.09)
FoE<BY 2(0.59) 3(0.88) 12352 113 (33.14)

Class

- EUTFENEE  Class 2 = PO LOFROLTE

Factor 2 (f#H83218)

Class 3 = ROFOFEMENE  Class 4 = EWFROZE U

Class 1 Class 2 Class 3 Class 4 P
FEPRACONETENS BLUARLTOETA,

BEAEMELTLS 135(3959) | 56 (17.01) 19 (5.57) 15 (4.40) <0001
DOCHRLTLS 163 (47.80) 167 (48.97) 128 (37.54) 61 (17.89)

BLBRLTLS 32(9.38) 89 (26.10) 139 (40.76) 107 (31.38)
BEOBELTLEN 10 2.93) 26 (7.62) 48 (14.08) 113 (33.14)
FoRCHRLTLEL 1(0.29) 1(029) 7 (2.05) 45 (13.20)

4 0L EDOMKE RFHH

RS
&8 Factorl _ Factor2 Factor3 Bi# 3 3V —S v )L 87K~ b
MADEEFMILTESAETH 0.67555 0.28001 0.1839 FEMIZIE
BUMCIT>TESRFTH 0.82419 0.176410.11624 FEM X
ROBODHIELTESZETH 0.78556 0.142870.16636 FF1I%IE
BEHIRE, TEFRELMUTESIFITH 0.6099 0.212570.27414 FENZIE
BFEFOTHESIETH 0.72905 0.134360.16287 FEMIZIE
FEOCRASHLIEERLTVETD, 0.21027/ 0.55407 0.17873 f&#) %18
REORASBLEERICIDEE > TVFETH, 0.16256 0.608920.14097 &%
RIECRACANEI > TSSO > TLETH. 0.18138/ 0.728580.11628 {A#itI%iE
RIECRACEEMVTES S TUSEBLETH. 0.22122] 0.617660.25451 1E#HIZIE
FSILDBRECEAERNETD, 0.30262| 0.495150.24582 A1) %1E
BRI=O—HFRABEBAICDONTEN TEETH, 0.21378 0.40557 0.28713 &1
RECRALOBETENSSVBRLTVETH. 0.23157 0.49269 0.2094 B#H#HIZIE
TS hELTESAETD 0.53134

HBFPEFNLHAOCT B/ (A RELTESRFTH 0.58428
BRIEORITNIMBEEMNTESIETH 0.39436

HE L OMBOMLCONTT /A RELTESZFTH  0.42986

»Factor1Z FFRMI2IE,

0.281320.7659;

[

SEEMN

Class 1 = BUMEHINZIE  Class 2 = ROLOFMNEE  Class 3 = POTOEMNZE  Class 4 = EOEHOTE &Lk
Factor 3 (RN EIE)
Class 1 Class 2 Class 3 Class 4 P
&35 LORMBOIBICONTT K/ A RELTESAETH
woB 182 (53.37) 3(0.88) 0(0.00) 0 (0.00) <.0001
LiELiE 116 (34.02) 155 (45.45) 17 (4.99) 0(0.00)
LEEFE 41 (12.02) 158 (46.33) 176 (51.61) 33 (9.68)
=nic 2(0.59) 25 (7.33) 101 (29.62) 105 (30.79)
FoRLBL 0 (0.00) 0(0.00) 47 (13.78) 203 (59.53)
Class 1 = Class 2 = B Class 3 = o)’ Class 4 = {&L° &Ll
AORRBONRE SLEIAT
Crude Full model
B
2018 REF REF
30f% 1.612 (1.204 - 2.158 1.304 (0.916 - 1.855)
EHIEA
40075 FIFKE REF REF
4007351 L600755K 1.311 (0.944 - 1.821) 0.896 (0.589 - 1.361)
6007580 £ 1.938 (1.266 - 2.967 0.993 (0.544 - 1.811)
eg 0.628 (0.404 - 0.976) 0.721 (0.38 - 1.371)
NN
4007k REF REF
4007351 E 3.054 (2.082 - 4.479 1.724 (1.007 - 2.951
AR 0.807 (0.499 - 1.306) 1.17 (0.578 - 2.371)
[
LA - SHA - BER REF REF
BEIR 0.667 (0.466 - 0.954. 0.583 (0.369 - 0.921

S P
4 - ZOM - WA

0.767 (0.543 - 1.083)
0.351 (0.205 - 0.603

0.919 (0.608 - 1.388)
0.619 (0.329 - 1.166)

1.415 (1,019 - 1.964
REF

1.239 (0.843 - 1.819)
REF

REF
2.098 (1.576 - 2.792

REF
1.558 (0.967 - 2.511)

AOMAMOIKE SLEIHT Crude Full model

BB
53 3.088 (1.982 - 4.813) 2.099 (1.25 - 3.526)
720 REF REF

FEBNNBN
(53 2.423 (1.837 - 3.197) 1.529 (0.855 - 2.733)
[ REF REF

E
BRSO TS 3.279 (2.155 - 4.990) 2.397 (1,458 - 3.94)

BEITRD TOEAS RO TLRL

2.625 (1.852 - 3.722)

2.215 (1.498 - 3.276:

REF REF
BB 1.992 (1.399 - 2.836) 0.973 (0.627 - 1.509)
AIC 1B - 38 0.871 (0.634 - 1.197) 0.852 (0.599 - 1.211)
BREBL REF REF

E
[T > 1.804 (1.205 - 2.698 1.227 (0.769 - 1.958)

[EEAETORN 1.421 (0.989 - 2.041) 1.28 (0.862 - 1.901)
2ATHRL REF REF

(3
SHRILLE 1.558 (1,035 - 2.346) 1.38 (0.858 - 2.219)
GRS~ BESTIA 0.909 (0.642 -1.286) 0.942 (0.642 - 1.382)
[ i0ES] REF REF



AOBAMONKE SE BB Crude Full model
AEES
12K REF REF
3-4A 1.256 (0.932 - 1.692) 0.93 (0.581 - 1.491)
SAME 2.024 (1315 - 3.113) 1.025 (0.536 - 1.963)
DSSI-) 3 1 WRALIADISRCHD R - MR A M
2N REF REF
124 0.918 (0.690 - 1.221) 0.803 (0.58 - 1.112)
3AMLE 2.500 (1.501 - 4.163) 1.583 (0.859 - 2.916)
DSSI-) 4 1 BMUAOBAICEDT EBIEEDAS
[N REF REF
120 1.947 (1.381 - 2.745) 0.973 (0.613 - 1.546)
3AME 2.456 (1.404 - 4.295) 0.807 (0.385 - 1.691)
DSSI-I8 5l LB THNDD TSI —TDRACSMULER
(=] REF REF
1ELE 3.280 (2.230 - 4.825) 1.898 (1.18 - 3.056)
FROLE
& 0.824 (0.551 - 1.230) 1.005 (0.634 - 1.591)
BoL 1.360 (0.925 - 1.999) 1.327 (0.857 - 2.056)
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Purpose: We conducted a questionnaire survey in 15 pediatric oncology hospitals in Japan to better understand
the current status of fertility preservation in childhood and adolescents.

Methods: The survey period was from September 2020 to December 2020. We mailed questionnaires to 64
departments involved in pediatric cancer treatments at the 15 hospitals. The primary outcomes were the timing
of providing explanations on fertility preservation, presence of health care provider while providing explana-
tions, cooperation between medical staff, and cooperation between hospitals.

Results: The response rate was 100% (64/64). Regarding the time at which this information was provided,
79.6% of patients (43/54) received it before cancer treatment; 5.6% (3/54), after remission; and 14.8% (8/54),
both time points. Nurses were mostly in attendance (70%) when oncologists provided information to patients.
Nine (60%) hospitals did not have a reproductive department. Among these, 28.6% of the respondents referred
patients to a reproductive facility that performed fertility preservation. Providing information about fertility
preservation was challenging owing to the shortage of specific explanatory materials (35.1%) and the lack of
cooperation between pediatric oncologists and reproductive endocrinologists (24.6%).

Conclusion: Based on this survey, educational activities regarding fertility preservation centered on pediatric
oncologists and nurses are needed. Furthermore, a system for providing explanatory materials for fertility
preservation and encouraging cooperation at the physician and hospital levels is also needed (IRB No.
H2020-111).

Keywords: oncofertility, pediatrician, pediatric oncology hospitals, cryopreservation

Introduction

WITH RECENT ADVANCES in cancer treatment, the prog-
nosis of cancer patients aged <20 years (childhood
and adolescents) has improved.1 However, cancer treatments
(chemotherapy and radiation-therapy) administered in child-

hood negatively affect gonadal tissues,”* and many pediatric
cancer patients experience infertility in adulthood. Childhood
cancer survivors have a 1.48-fold higher risk of infertility
than their siblings.” Therefore, fertility preservation techni-
ques such as sperm cryopreservation in male adolescents
after puberty and cryopreservation of oocytes and ovarian

'"Department of Obstetrics and Gynecology, Graduate School of Medicine, Mie University, Tsu, Japan.

Department of Obstetrics and Gynecology, St. Marianna University School of Medicine, Kawasaki, Japan.

3Children’s Cancer Center, National Center for Child Health and Development, Tokyo, Japan.

“Department of Pediatrics, Graduate School of Medicine, Mie University, Tsu, Japan.

SDivision of Hematology/Oncology, Kanagawa Children’s Medical Center, Yokohama, Japan.

Department of Obstetrics and Gynecology, Graduate School of Medical Science, Kyoto Prefectural University of Medicine, Kyoto,

Japan.

"Department of Pediatrics, Graduate School of Medical Science, Kyoto Prefectural University of Medicine, Kyoto, Japan.
8Department of Obstetrics and Gynecology, Graduate School of Medicine, Nagoya University, Nagoya, Japan.

Department of Gynecology and Obstetrics, Graduate School of Medicine, Kyoto University, Kyoto, Japan.

Department of Pediatrics, Graduate School of Medicine, Kyoto University, Kyoto, Japan.

"Center for Maternal-Fetal, Neonatal and Reproductive Medicine, National Center for Child Health and Development, Tokyo, Japan.

156

215



Downloaded by ST MARIANNA IKA UNIVERSITY from www.liebertpub.com at 04/24/22. For personal use only.

FERTILITY PRESERVATION FOR CANCER PATIENTS

tissue in female adolescents are performed worldwide.® How-
ever, pediatric fertility preservation is difficult to explain to
children considering their cognitive development and com-
prehension level. Therefore, a collaboration between pediatric
oncologists and reproductive endocrinologists is important.

In Japan, the Ministry of Health, Labor, and Welfare has
established 15 government-designated core hospitals for pe-
diatric cancer treatment (Children’s cancer core hospital) in
7 regional blocks to provide pediatric cancer treatment and
established a system wherein these hospitals cooperate with
other pediatric cancer treatment hospitals.” However, there
are disparities in the provision system for fertility preservation
at these hospitals. There are also differences in the services of
fertility preservation provided between blocks.® Information
and medical opportunities for fertility preservation should be
provided equally to pediatric cancer patients, and a system for
this purpose is needed. In Japan, public financial support for
fertility preservation began in 2021, providing significant
backing from the government. Therefore, we need to identify
and solve issues to address these disparities.

This survey aimed to understand the current status of fer-
tility preservation among pediatric cancer patients in Japan.
This study was funded by a Health Labor Sciences Research
Grant. The primary outcomes were the time at which fertility
preservation was explained to the guardians, the presence of
a health care provider while providing explanations, and the
status of cooperation between medical staff and between
hospitals. Our study results will help establish systems for
solving issues regarding pediatric oncofertility in Japan, thereby
improving the practice of pediatric fertility preservation.

Materials and Methods
Data collection method

This study was conducted with the approval of the Clinical
Research Ethics Review Committee of Mie University Hos-
pital (No. H2020-111). The survey was conducted in 64 clin-
ical departments involved in pediatric cancer treatments at 15
Children’s cancer core hospitals in Japan. The departments
included pediatrics, obstetrics and gynecology, hematology,
urology, orthopedics, and neurosurgery. In some facilities,
only one department oversaw chemotherapy; in such cases, we
obtained only one reply. We mailed the questionnaire to the
department chairs in September 2020, and the deadline for
receiving the responses was December 2020.

Questionnaire

The questionnaire was designed after consulting our group
of oncologists, pediatricians, and gynecologists, including re-
productive endocrinologists. The questionnaire included 22
items (some were multiple-choice items) to assess the timing
of explaining the impact of cancer treatment on fertility
and fertility preservation for the patients and their guardians
(before, during, or after cancer treatment), the physician in
charge of explaining, the types of health care provider atten-
dants, the point of difficulty in explaining, and the place and
timing of consultation with the reproductive endocrinologist
(within the same hospital or in another facility) (Supplemen-
tary Data). For pediatric patients, we assessed whether the
pediatric oncologists would provide an explanation to the pa-
tient, depending on whether the patient was old enough to
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understand. The main outcomes were the time to explain the
fertility preservation to the patient, health care provider pres-
ence at the explanation, and the status of cooperation among
the medical staff and among the hospitals. As some children’s
cancer core hospitals did not perform fertility preservation, the
items in the latter half of the questionnaire were answered
separately according to whether the hospital had a reproduc-
tive department. For multiple-choice responses, the percentage
was the number of selections per number of respondents.

Data analysis

The analysis of the raw questionnaire data included the
following steps.

Of the raw data that we were able to collect, we adopted
items that had corresponding responses to the questionnaire.
The percentage of the questionnaire was the number of items
for which that option was selected among the respondents for
that item. Items that allowed multiple answers were defined
by the percentage of respondents who selected that option out
of those who answered the questionnaire for that item. The
denominator indicates the number of respondents who re-
sponded to a particular question because the respondents did
not respond to all items.

Results
Survey response rates

We were able to collect the questionnaires from all clinical
departments at all hospitals (64/64). The percentages of re-
spondents from various departments were as follows: 14.1%
(9/64) in pediatrics; 12.5% (8/64), obstetrics and gynecology
(including reproductive endocrinology); 14.1% (9/64), ortho-
pedics; 12.5% (8/64), urology; 14.1% (9/64), neurosurgery;
7.8% (5/64), hematology; 6.3% (4/64), oncology; 12.5% (8/64),
hematology/oncology; 4.7% (3/64), gastroenterology; and
1.6% (1/64), pediatric surgery.

Explanation and information of fertility preservation
for pediatric cancer patients

The guidelines of the Japan Society of Clinical Oncology
recommend the provision of information on fertility preser-
vation.” However, not all pediatric cancer patients and their
guardians are provided with information about fertility pres-
ervation before aggressive chemotherapy. Therefore, we
evaluated whether they had been provided information on
fertility preservation. Regarding when this information was
provided, 79.6% (43/54) of patients and their guardians re-
ceived it before cancer treatment (10 missing); 5.6% (3/54),
after remission; and 14.8% (8/54), both time points (Fig. 1).

Differences depending on patient age

It is necessary to optimize the content of explanations con-
sidering the cognitive development and understanding level
of the patient' and improve the explanations provided to the
guardians. As we believed that patients might be able to
understand starting from the age at which primary education
begins, the questionnaire was divided by the age of the pe-
diatric patients as follows: 6-9, 9-12, and >12 years old. For
patients who were 6-9 years old, the percentages of patients
receiving no explanation, explanation to guardians only, and
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FIG. 1. Bar graph showing when patients and guardians
are informed of the effects of chemotherapy on fertility.
Patients and guardians are typically informed of the effects
of chemotherapy on fertility before treatments that have
effects on gonadal function (11 missing).

explanation to pediatric patients and their guardians were
24.5% (12/49), 51.0% (25/49), and 24.5% (12/49), respec-
tively (15 missing). For patients who were 9-12 years old, the
percentages were 20.4% (10/49), 34.7% (17/49), and 44.9%
(22/49), respectively (15 missing). For patients who were >12
years old, the percentages were 10.7% (6/56), 1.8% (1/56),
and 87.5% (49/56), respectively (8 missing) (Fig. 2).

Type of departments that provided explanations
to patients and their guardians, and health care
providers who were present during this process

The first physician who explained to male patients was the
oncologist in 87.0% (47/54) of cases; reproductive endocri-
nologist, 5.6% (3/54); and others, 7.4% (4/54; 10 missing).
The oncologist was the first physician to explain to female
patients in 83.3% (50/60) of cases; reproductive endocri-
nologist, 5.0% (3/60); and others, 11.7% (7/60; 4 missing)
(Fig. 3). In addition, nurses were the most frequent attendees
at the briefing, accounting for ~70% (Fig. 4).

6-9 y.0.
(N=49)

(N=49)
12 y.0.- - l
(N=56)

0% 20% 40% 60% 80% 100%

mno ®Only for guardians = Both guardians and patients
FIG. 2. Bar graph showing whether doctors explain the
effects of cancer treatment on fertility to patients and their
guardians. As the age of the patient increases, the opportu-
nity to explain to the patient himself increases. (6-9y.0. age
group, 15 missing responses; 9-12y.0., 15 missing respon-
ses; >12y.0., 8 missing responses). y.o., year-old.
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(%)
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FIG. 3. Bar graph showing the type of doctors who are
first to explain fertility preservation to parents. Separate
answers for boys and girls. Many oncologists are the first
to explain fertility to patients (boys, 10 missing; girls,
4 missing).

Timing of explanation on fertility preservation
and specific recipients of information

We assessed the specific recipients of information ac-
cording to the time point of provision. Explanations were
provided before treatment to guardians only in 77.4% (41/53)
of cases, and to patients and their guardians in 69.8% (37/53)
of cases (11 missing). Explanations were provided during
treatment (information was not given for initial treatment
with less impact on fertility but before changing to aggressive
treatment) to guardians only in 34.0% (18/53) of cases and
to patients and their guardians in 39.6% (21/53) of cases.
Explanations were provided after treatment (when the disease
had subsided, regardless of the effects of treatment on fer-
tility) to guardians only in 3.8% (2/53) of cases and to pa-
tients and their guardians in 17.0% (9/53) of cases. It was
considered appropriate to provide the information either be-
fore starting or during cancer treatment. However, it is worth
noting that 17.0% (9/53) of patients received the explanation
only after treatment (Fig. 5).

Differences in collaboration with reproductive
endocrinologists depending on whether
there was a reproductive department in the hospital

Fertility preservation is mainly performed by reproductive
endocrinologists, but some children’s cancer core hospitals
may not have reproductive departments that perform fertility
preservation. Among all children’s cancer core hospitals in
Japan, six had reproductive departments and nine did not
have them. In hospitals that do not have a reproductive de-
partment, collaboration with reproductive endocrinologists
at other hospitals is necessary. Therefore, we evaluated the
collaboration between pediatric oncologists and reproduc-
tive endocrinologists depending on whether their hospitals
had reproductive departments or not (11 missing). The per-
centages of oncologists who consulted a reproductive endo-
crinologist before explaining to patients and their guardians
were 25.0% (8/32) and 19.0% (4/21) in hospitals with and
without reproductive departments, respectively (Fig. 6). The
percentages of respondents who consulted a reproductive
endocrinologist after explaining cancer treatment to patients
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Oncologist
Reproductive endocrinologist

FIG. 4. Bar graph showing Pediatric endocrinologist

who is present during expla- Nurse
nations of fertility preser-
vation to guardians and
patients. Nurses are most
likely to be present when
explaining fertility preserva-
tion to patients and guardians
(11 missing).

Psychologist
Pharmacist
Child Life Specialist
Cancer counselor
Others

0.

and their guardians were 50.0% (16/32) and 61.9% (13/21) in
hospitals with and without reproductive departments, re-
spectively. Those who consulted reproductive endocrinol-
ogists both before and after explaining accounted for 25.0%
(8/32) and 19.0% (4/21) of the respondents with and without
reproductive departments, respectively. Finally, 6.3% (2/32)
and 28.6% of respondents from hospitals with and without
a reproductive department, respectively, consulted a repro-
ductive endocrinologist after the cancer treatment plan was
finalized (Fig. 6).

Issues in explanation

Although awareness of fertility preservation in Japan has
increased since the publication of specific Japanese guide-
lines in 2017, it is still far from optimal. Additionally, pro-
viding information on fertility preservation for pediatric
cancer patients requires dedicated materials. Since this ma-
terial is intended for children, it is necessary to optimize the
explanatory content for each age group. Therefore, we as-
sessed the issues regarding the delivery of information. Lack
of materials was the most common difficulty experienced by
pediatric oncologists who delivered information (35.1%; 20/
57), followed by lack of cooperation among pediatric oncol-
ogist and reproductive endocrinologist (24.6%; 14/57; 7
missing). Lack of awareness among oncologists was reported
by 14.0% of respondents (8/57); lack of time for explanation
due to oncologists’ busy schedules, 12.3% (7/57); and on-
cologists’ lack of knowledge about fertility preservation,
8.8% (5/57) (Fig. 7).
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Materials for fertility preservation

The lack of materials to explain fertility preservation to
pediatric cancer patients was a concern, and we thought it
was important to solve this issue to spread fertility preser-
vation in Japan. Therefore, we assessed which materials were
used for explaining fertility preservation. Use of no explan-
atory materials was reported by 18.2% (6/33) and 40.9%
(9/22) of respondents from hospitals with and without re-
productive departments, respectively (9 missing). Having their
own materials was reported by 33.3% (11/33) and 18.2%
(4/22) of facilities with and without reproductive depart-
ments, respectively; 36.4% (8/22) of facilities without re-
productive departments that provided explanations about
fertility preservation used materials prepared by academic
societies or other facilities. Additionally, 33.3% (11/33) and
4.5% (4/22) of respondents from hospitals with and without
reproductive departments, respectively, were unable to con-
firm or were unsure of the materials used (Fig. 8).

Discussion

Regarding fertility preservation for pediatric cancer pa-
tients, sperm cryopreservation is selected after puberty for
boys, while ovarian tissue and oocyte cryopreservation is
selected for girls.'"' However, many issues are associated
with fertility preservation for pediatric cancer patients, such
as age-dependent lack of understanding, importance of pro-
viding explanations to guardians, lack of knowledge about
fertility preservation among oncologists, and lack of collab-
oration with reproductive endocrinologists. Additionally, for

guardians _I

FIG. 5. Bar graph showing when fer-
tility preservation is explained to guard-
ians and patients. Most patients and
their guardians receive aggressive pre-
treatment explanation of fertility preser- (N=53)
vation, but 17.0% have a doctor who

explains it to them when they are settled 0.0

(N=53)

(%)
20.0 40.0 60.0 80.0 100.0 120.0 140.0

into treatment (11 missing).

® Before cancer treatment for all diseases

® Not given for initial treatment with less impact on fertility, when changing to aggressive treatment
Performed when the disease has subsided, regardless of the effects of treatment on fertility
Others
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FIG. 6. Bar graph showing when reproductive endocrinol-
ogists are consulted about fertility preservation. In facilities
with reproductive departments, 12.5% (2/16) of oncologists
consult with reproductive endocrinologists after explain-
ing fertility preservation to the patient, compared with
38.5% (5/13) of oncologists in facilities without reproduc-
tive departments. As many as 28.6% (6/21) of the oncolo-
gists in facilities without reproductive department consult
reproductive endocrinologists after deciding on fertility
preservation (11 missing).

pediatric patients, cancer treatment may be conducted at a
specialized pediatric hospital without a reproductive depart-
ment, requiring patient transfer to a different hospital for
fertility preservation. Guardians of pediatric cancer patients
were provided information on the impact of cancer treat-
ment on gonadal function, but 17% of the explanations to
patients were provided only after remission (Fig. 1). Oncol-
ogists commonly provide information about fertility preser-
vation according to the patient’s condition. However,
because aggressive cancer treatments are likely to affect
gonadal function,'? it is important to disseminate correct
information and aim for early fertility preservation in such
cases. In a 2016 survey involving pediatric oncologists in
Japan, only about 60% of respondents explained the impact of

Lack of awareness of pediatric oncologists on fertility preservation

A shortage of materials to explain to the patient

Lack of mformation on fertility preservation
available to pediatric oncologists

Lack of collaboration with reproductive endocrinologists

Insufficient time for judgment and explanation of fertility-preserving

indication due to busy pediatric oncologists

Lack of understanding of reproductive endocrinologists

about childhood cancer treatment

No problem

Others

0

MAEZAWA ET AL.

treatment on fertility before cancer treatment,' indicating an
improvement in awareness. One reason is the rising awareness
among oncologists and patients due to the release of the
guidelines in 2017.° However, there are issues to be resolved
to improve the awareness further.

In explaining fertility preservation to pediatric cancer pa-
tients, the proportion of patients receiving information in-
creased with patient age (Fig. 2). These results suggest that
pediatric oncologists often perceive that only cancer pa-
tients aged >12 years are able to understand disease- and
fertility preservation-related information. Generally, the age
at which children can fully understand informed consent is
reported to be >11.2 years."* Moreover, it is important
for younger E)edlatrlc cancer patients to consent to fertility
preservation, suggesting the need for improvements in
terms of the explanation provided.

In most cases, oncologists were the first to explain fer-
tility preservation to pediatric cancer patients (Fig. 3). After
informing the patient of the disease name, the oncologist
explained the future cancer treatment plan. Most of the
oncologists explained the side effects of chemotherapy in
this situation and the impact of the treatment on fertility.
Furthermore, some oncologists consulted reproductive en-
docrinologists in this situation. Besides oncologists, the
health care providers most often present at the explanation
of fertility preservation were nurses (Fig. 4). Cancer patients
perceive a nurse as someone who looks after them rather
than as someone who advocates for their rights when
making decisions about cancer treatment options, and they
expect physical and psychological support related to diag-
nosis and treatment.'® Contrastingly, nurses involved in
oncofertility in Japan are aware of the lack of experience
and knowledge about fertility preservation and lack of
educational opportunities.'” A proper educational program
for nurses would allow them to develop a positive attitude
and change their mindset.° Therefore, it was suggested that
if nurses could be provided with opportunities to educate
themselves about fertility preservation, they might be able
to more actively support patients’ decisions to preserve their
fertility.

(%)
10 20 30 40

FIG. 7. Bar graph showing the barriers to the explanation of fertility preservation. Lack of materials to explain to patients

has become a major problem (7 missing).
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FIG. 8. Bar graph showing the type of materials that are used to explain fertility preservation in detail. In facilities without
fertility preservation facilities, there are no explanatory materials or explanatory materials issued by academic societies are

used (9 missing).

Because some chemotherap;r treatments have a significant
negative impact on fertility,'? the opportunity for fertility
preservation should be provided before cancer treatment is
initiated.” Therefore, the timing of providing explanations
regarding fertility preservation is important. Most patients
and their guardians were informed about fertility preservation
before the cancer treatment was initiated (Fig. 5). In contrast,
there were a few explanations after remission, a stage at
which fertility preservation might not be possible due to the
progression of cancer treatment. Additionally, in Japan, there
are many cases where cancer treatment departments and re-
productive departments are not colocated. It is understand-
able that explanations differed based on consideration of each
patient’s condition, but our findings suggest that oncologists
need to change their mindset.

Some children’s cancer core hospitals in Japan are solely
dedicated to pediatric oncology and do not have a repro-
ductive department. We evaluated the difference in the tim-
ing of the explanation to patients depending on whether the
hospital had a reproductive department or not (Fig. 6). The
percentage of oncologists who consulted with a reproductive
endocrinologist before explaining fertility preservation to
their patients was higher in hospitals with reproductive de-
partments than in those without them. This suggests that there
is a difference in the collaboration between oncologists and
reproductive endocrinologists depending on whether the
hospital has a reproductive department or not. In Japan, there
are many cases where cancer treatment and reproductive
departments are not colocated, suggesting the need to estab-
lish a system for collaboration between them. Additionally,
consultation with a reproductive endocrinologist was more
likely to happen after the explanation of cancer treat-
ment, regardless of whether the hospital had a reproductive
department, because oncologists need to consult with repro-
ductive endocrinologists at other institutions after determin-
ing the possibility of fertility preservation for cancer patients.

Additionally, the percentage of patients who consulted a re-
productive endocrinologist after deciding on a cancer treat-
ment plan was approximately three times higher in hospitals
without reproductive departments than in those with them
(Fig. 6). This suggests that there may be a lack of knowledge
about fertility preservation among oncologists. Therefore,
oncologists working at cancer treatment facilities without
reproductive departments may need to be educated about
fertility preservation.

To promote fertility preservation among pediatric cancer
patients, we need to address the obstacles preventing pedi-
atric oncologists from explaining effectively (Fig. 7). We
found that the most common reason cited by them was the
lack of explanatory materials for fertility preservation. When
we evaluated the materials used in explanations, the number
of respondents who did not use any materials was about three
times higher in facilities without reproductive departments
than in those with them (Fig. 8). This is because hospitals
with reproductive departments have materials prepared by
their own hospitals, while hospitals without them use mate-
rials prepared by related societies or other facilities. Provi-
sion of appropriate materials can improve the knowledge of
patients and their guardians,?' and to promote fertility pres-
ervation in nonadjunct hospitals, there is a need for relevant
academic societies to prepare materials on fertility preser-
vation. Pediatric cancer patients should be given adequate
information about fertility preservation, regardless of the
institution in which they are being treated.” As it is difficult
for children to obtain information regarding fertility on their
own and since it is up to guardians and health care providers
to provide this information, standardized explanatory mate-
rials could be a useful tool. The next most common comment
was the lack of cooperation with reproductive endocrinol-
ogists. We suggest that the key to the future of pediatric
oncofertility is the establishment of a collaborative system
between oncologists and reproductive endocrinologists.
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Conclusions

This survey clarified the issues regarding the explanation
of fertility preservation in children’s cancer core hospitals.
To solve these issues, it is important to establish a system of
cooperation between oncologists and reproductive endocri-
nologists. Additionally, our findings show the importance of
related societies preparing materials for fertility preservation.
It is important to provide focused educational opportunities
for oncologists and nurses to facilitate the explanation and
implementation of fertility preservation. In Japan, public fi-
nancial support for fertility preservation began in 2021 by the
Japanese government, and interest in this field is increasingly
growing. However, various issues, such as those raised in this
survey, need to be discussed and resolved with health care
providers, related academic societies, relevant ministries and
agencies, and local governments.
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