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|dentifying Issues in Fertility Preservation
for Childhood and Adolescent Patients with Cancer
at Pediatric Oncology Hospitals in Japan

Tadashi Maezawa, MD, PhD,' Nao Suzuki, MD, PhD.? Hiroki Takeuchi, PhD, Chikako Kiyotani, MD, PhD?
Keishiro Amano, MD, PhD,* Dai Keino, MD, PhD,® Hiroyuki Okimura, MD, PhD? Mitsuru Miyachi, MD, PhD,’
Maki Goto, MD, PhD 2 Seido Takae, MD, PhD,? Akihito Horie, MD, PhD? Junko Takita, MD, PhD,'®
Haruhiko Sago, MD, PhD,"" Masahiro Hirayama, MD, PhD*

Tomoaki Ikeda, MD, PhD,' and Kimikazu Matsumoto, MD, PhD?®

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
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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)

I
® )

(N=49)

12 y.0.-
(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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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). Others

Psychologist
Pharmacist
Child Life Specialist

Cancer counselor

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
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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.

22



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

162

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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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.
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(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,

© 2021 Japan Society of Obstetrics and Gynecology.
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TABLE 1 Maternal and neonatal characteristics of

study subjects

Characteristics Values
The number of subjects 1946
Type of malignant tumor, 1 (%)
Uterine cervical cancer 455 (23.4)
Breast cancer 342 (17.6)
Thyroid cancer 341 (17.5)
Malignant tumor other than uterine 808 (41.5)
cervical, breast, and thyroid cancer
Blood cancer 177 (9.1)
Ovarian cancer 169 (8.7)
Borderline tumors of the ovary 103 (5.3)
Colorectal cancer 62 (3.2)
Endometrial cancer 55 (2.8)
Gastric cancer 50 (2.6)
Bone and soft tissue tumors 30 (1.5)
Kidney cancer 23 (1.2)
Other cancers 141 (7.3)
Therapy for malignant tumor
before conception, 1 (%)
Operation
No 258 (13.3)
Yes 1624 (83.5)
Missing data 64 (3.3)
Chemotherapy
No 1436 (73.8)
Yes 445 (22.9)
Missing data 65 (3.3)
Hormone therapy
No 1697 (87.2)
Yes 185 (9.5)
Missing data 64 (3.3)
Radiation
No 1610 (82.7)
Yes 272 (14.0)
Missing data 64 (3.3)
Hematopoietic stem cell transplantation
No 1863 (95.7)
Yes 19 (1.0)
Missing data 64 (3.3)
Other therapies
No 1765 (90.7)
Yes 117 (6.0)
Missing data 64 (3.3)
Age when malignant tumor
was diagnosed, years, 1 (%)
<15 years 94 (4.8)
Adolescent and young Adult 1742 (89.5)
15-19.9 years 96 (4.9)
20-24.9 years 210 (10.8)
25-29.9 years 499 (25.6)
30-34.9 years 626 (32.2)
35-39.9 years 311 (16.0)
240 years 52 (2.7)
Missing data 58 (3.0)
Conception method, 1 (%)
Spontaneous 1197 (61.5)
(Continues)

© 2021 Japan Society of Obstetrics and Gynecology.
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TABLE 1 Continued

Characteristics Values
Non-ART (Ovulation induction 379 (19.5)
or AIH)
ART 331 (17.0)
Missing data 39 (2.0)

Use of frozen egg, embryo, or
ovarian tissue which were
obtained before therapy or
during therapy, n (%)

No 1898 (97.5)
Natural pregnancy 1326 (69.9)
Timing 115 (6.1)
AIH 92 (4.9)
IVF-ET 272 (14.3)
Missing data 93 (4.9)

Yes 31 (1.6)
ICSI 5 (16.1)
IVE-ET 26 (83.9)

Missing data 17 (0.9)

Maternal age when gestational sac
was confirmed, 1 (%)

<25 years 70 (3.6)
25-29.9 years 281 (14.4)
30-34.9 years 588 (30.2)
35-39.9 years 711 (36.5)
240 years 230 (11.8)
Missing data 66 (3.4)
Multiple pregnancies, 1 (%) 26 (1.3)
Obstetric complications, 1 (%)
Miscarriage 30 (1.5)
Preterm birth at less than 37 weeks 318 (16.7)
of gestation
Preterm birth at less than 34 weeks 130 (6.8)
of gestation
Preterm birth at less than 32 weeks 82 (4.3)
of gestation
Pregnancy induced hypertension 97 (5.1)
Gestational diabetes mellitus 113 (5.9)
Placenta previa or low-lying 47 (2.5)
placenta
Fetal anomalies in singleton 30 (1.6)
pregnancies
Infant birth weight in singleton 2847 (569)
pregnancies, gram®
Low birth weight infant in singleton 350 (18.9)

pregnancies, 1 (%)

Note: Continuous variables and categorical variables are
expressed as mean (SD) and n (%), respectively.; °N = 1854.
and Abbreviations: AIH, artificial insemination with husband’s
semen; ART, assisted reproductive technology; IVF-ET, in vitro
fertilization and embryo transfer.

thyroid cancer survivors were used as a reference
group because of no available data on pregnant
women without previous cancer. There were no epi-
demiological studies that showed increased risk of
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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B - AYAR A YN A N =& (Target=2) 1104 2315
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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
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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

DR B > 1= 1186 (97.9%) 1045 (93.9%)
NEH B 27 25 (2.1%) 68 (6.1%) < 0.001
REAROBEZHA BREMHOEEICOWT

255K 8.5% 10.7%
25~38 82.8% 71.8%
39~3n A

68 6.71% 9.3%

64 AL

LWIhTHAEL 1.9% 2.2%
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REAROBVWAAN MR - AYAR A YA N—K

1 > DN FOBARD AL RS2 A - s S 8
%j?:%)ttii%ﬂ;’%[%g‘bﬁo CORARNE AR (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 XA N—ZHEITHF B AT A XV XANVRTTD

ERERTELEHACHT 2 EHAE

BHAICET ZEHAE

50720637
[Back Ground] [Back Ground]
FHTH
[ Variable [ Mean [ 50 [ Max | Min [ SD | Variance |
[ resinEm | 43.89312 [ % | 5 | 20 [ 1003969 | 1007955 |

histogram F2SINZ, percent kdensity kdenopts(icolor(dkgreen))
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[Back Ground]

FAEIRIR ST

[Back Ground]

==

—
<

[Back Ground]

[Back Ground] Q3FERE
Q24ER(EI 2
QLB R

ml

=2

w3
. "sd Q5. FHEOK 1%
78%

L

[Back Ground]

LEES

1%
0% [

\

BAA

= 200771

= 200~40075 FIi#

= 400~60073 P

= 600~80075 P

= 800~100077 Fski
= 1000~12007 A3
= 1200~150075 A%
= 1500~200075 F3

= 200075 FLLE
LECE: TR
u ABE " BEE-RE = 2B (EBR)
» 238 (RITR) u 248 (Z 0fh) = BEE
LR=[EES nEETRE (FX) m/S— b TAAA R
nFE uZDf = R
[Back Ground]
Q13. A BBEE
SQZ:{S%%/R 100% Q18 TFILARS
0% 90%
80%
m 35~397%
70% = 30~345%
0% 25~29%
w1 =aE% 20~24%%
u 2 =hEh 50% 15~19%%
w3 =aFEEL 20% w10~14%%
w5~95%
30% 1~47%
20 u LR OF)
10%
T
0% -

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
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[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%
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[Back ground]

QLBED7+A—T v THE

QR BED7 0 —T v Tk

2%
Q237+ 0 —7 v 7R

\1\5\4\‘,1%
CEX IR0 -
= KPR w17 A% 35 BB wbs A%« 156
= BABPYER (HAe> 5 =) = 2EE w355 w5FE mZOf
R (AR
- BRA
= Z0f
[SPC % L N=1026]
3
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%

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

SPCH Y

uEEHY mREL L

[SPC % L N=1026]

Q&2 BHERR L 27 AL TRlREZZ LTV ET A,

wAROLHEHNEY « BERREHNZD
" REHIZD FRhL

SPC L

P=0.0003 by chi-square analysis

Q43 HABRUAC D DY DHEA VDA

40%
24%
03
BELEFOANY DPESND
Wigy
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[SPC % L N=1026]

QU BEEHAILOVTH > TLETH

oDAl->TW3
oLz Z et

[SPC survivor N=78]

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

[SPC % L N=1026]

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Q45 YA N=—HEEIAIHINDYZXTIE?

2%

7

BRLEC EEn S BrTHEN @B
o—&REALC<CHOVOL LB
DETHBL

Q30 KADEREILHARB EBID LNT=H

(] ]
oo

Q49 KA DERELNMINARZ EEID SNTh
[} |
oo

=40

LR

(=90

Wz

[SPC % L N=1026]

Q46 HDHET 2RDENABRBENZDT REN

[SPC % L N=1026]

[SPC % L N=1026]

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

H

LS OER LAOES SNoERE #ERE
& (EEﬁ)&&%
<

2%

5%

37%

ETHZIRS

Wtz 385
HEYZHIEhEL w25 EbAL

100% — —

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

j_L_

Q47 740 =Ty 77T TSPCIER2NB LB S H

18% 18%

56%

=L TR2ONE FEAERDIIONS
BHEIREROTHND FEAERDFBALL
LEXQA=To T (R AA)

Q48 HADERELSNDEMICRZ Z 8D L i

Q50 TIRELAND ARD Z B 7D 1S H#EH

HE s

o0 vex
[
O vwux

ATHBE HAMER  AARRU FEOKE. RE KA TRAIv #HLLE

Fy bots HohTn
" A
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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,

100%

80%

60%

40%
o
20% 65%

0%

FENA LHA BHA KBENA DA FENA AbA  BHA  KBEHA BHA Z0it
R ESRD = REMRE KB LTuAL 2%
[SPC 7% L N=1026] [SPC 7% L N=1026]
e p s 58 DN AICH D DENEHICREDIFTVE I L

Q5TSPCREERHE sumam m?% .
8% 90%
80%
bhh oy 70%

60%
50%
40%

13%

W R
30% min
20%
Inlnlln
0%
R
A S N i
& ’ ”
INR - AYAD A NSA NR—KEICBITBF A4 AV XANLRTTD
EEAELE-SFAICETIRERRE
=3 o ‘ N .
/=¥ L Fx ¥ ERIVERMR A AIAS AR =Sl rE SR
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N ==
it DIETE “
T — NS 24. BIE, FEBRVETH, BHEOIHREIFE<) =030
D

N=2324
Q103SIN. 1BSRLIADIERCHED. FEBREDARESMNS

BLREW,
MU EDHRE

——>| BRob%k N=38

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)

« AFIH

+ DSSI-JD3SEED S5, [BEEIY/R— ~ FEIY/R— b RMEHE

BHR— MMCRIRY B25IHB ICDVWTERFOHZEIT O

« 25IEENS. RHMWRDHSNBIAE. HEMDENER. IREZES

RVEB FRFDFD SR LTz
- Rotation(dvarimaxzfEf LTz

T3k - KRR (3)

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

- RATIESAS 9.4%& R LT

T3k - BT ODIERR

« WA \A)\— - IEN AT\ )\—0Dcase controlf#tfT
« WHREZ40m% CBRNE L.
« 40 FBDER TON AT/ A )\— - IENAT) 1 /{—Dcase
controlf#if
« 40l EDERTON AT/ A )\— - IENAT/ A /{—Dcase
controlf##f

D 3BEDFETERME LT

7% - et (2)

< BHONMA
« K6
« 13U EZIIS DR, 13z @Eats L
+ LSNS
< 12K ZEHANSIAY. 12RM EZ@BERFE U

BAFDHTESNIZAF

- IFEREORE SIEICHIFMSE. KEVRICClass],

Class2, Class3, Class4 & Uz

eSS0y



BIFSTHSNIEERORR (k)

Factor 1 (FRIIE+2

Class 1 Class 2 Class 3 ]
BEHIRE, DAFHERRLTESRETN
wos 371 (65.09) 127 (22.32) 74 (13.00) 16 (2.81) <.0001
UL 150 (26.32) 213 (37.43) 131 (23.02) 42 (7.38)
carE 33(5.79) 165 (29.00) 188 (33.04) 87 (15.29)
Fni 8 (1.40) 34 (5.98) 120 (21.09) 142 (24.96)
FoR<BLY  8(1.40) 30(527) 56 (9.84) 282 (49.56)

Class 1 = BUFHRIZHE -
Class 3 = O FOFEMZIE -

SRSz iR
{3

Class 2 = o> EDFEHILHE -
Class 4

AELFEITHE -

Factor 3 (1A#EM3%E)

Class 1 Class 2 Class 3 Class 4 PiE
FECRAGSHA LR TNETH.
ETERRLTNG 173(3035) | 75(13.18) 42(7.38) 24 (4.22) <.0001
DOCERLTLS 262 (45.96) |1283/(49174) || 234 (41112) 1 145 (25.48)
SLBRUTNS 92(16.14)  155(27.24) | 213 (37.43) 199 (34:97)
BEDBRLTLEL 33(5.79)  50(8.79)  68(11.95)  132(23.20)
FORBRLTLBL 10(175)  6(1.05) 12(211)  69(1213)

VIR S21E
Class 3 = O FOIE#NIZE

Crude

Class 2 = ) LA 18
Class 4 = £\ 500218

Full model

U

REF
1.612 (1.205 - 2.158)
2.649 (1.996 - 3.516'

REF
1.346 (0.979 - 1.849)
2.287 (1.674 - 3.126)

3.200 (2.407 - 4.256)

2.882 (2.094 - 3.967)

REF REF
40075LLE600T 5K 1.184 (0.961 - 1.460) 0.96 (0.749 - 1.229)
6007350 E 1.430 (1.109 - 1.843) 0.942 (0.686 - 1.203)
sl 0.941 (0.740 - 1.196) 0.853 (0.622 - 1.171)
AR
40073FIKiE REF REF
40058LE 1.965 (1.514 - 2.551) 1.647 (1.181 - 2.296)
78 0.972 (0.748 - 1.263) 1.127 (0.788 - 1.612)
s
DA - RHE - BER REF RFE
L= 0.716 (0.581 - 0.883) 0.621 (0.461 - 0.838)

Sk P B
4 - TOM - W

0.918 (0.746 - 1.130)
0.593 (0.433 - 0.812

0.905 (0.708 - 1.157)
0.793 (0.544 - 1.155)

BMI
205K REF REF
2080 E255% 1.208 (1.012 - 1.443' 1.192 (0.984 - 1.444)
258 1.419 (1.099 - 1.833) 1.403 (1.064 - 1.849)

Era

1.325 (1.116 - 1.573)

BT SFE
&8 Factorl __Factor2 _Factor3 P93V —> v)LT/R— hoOEM
RECRAGBRI R TNEI D, 0.20107  0.45305] 0.36272 mHIZIE
RECRABBBEERCIDEBS>TNET. 0.11886  0.22941/0.68973 MM
REPRACANEI > TOBNM TOETH, 014724 0.3625/ 059247 A1
FEPRACEZMNTES > TN LBNETH, 0.23265 056752/ 0.45497 A1
REORADH TR CHIBEENSS EBOFTH,  0.15951  0.272840.72865 ArtiniE
RS ILOBRERRAERNE T, 0.27868  0.72039|0.34166 it ziE
BREO—ERABMEC OV TR TEETH, 0221 0.742310.32308 st 1E
REPEALOBFETENSVBELTOFETH, 0.22692  0.58547| 0.35787 it sziE
FOBDOAHIELTEBRETH 078212 0.15936 0.1354 FHNHE
WEHTRE, THFREEBLTESIETH 063529  0.2655 0.14981 FHNZHE
AFEEOTEEAETN 078781 0.11164
TLEY MELTESRETH 0.55684 0.25391
BEERLTESAFTN 0.57825  0.08506
HFCERNBBRDT ) 2L TESIFTH 06392 029779
FRCEZOTESXETH 0.46657 0.26535
Factorl = FE#IZIE+ it %18, Factor3 = 18iEBIXIR, & LI

FRE 4T
SEEMN
Crude Full model
REF REF

1.469 (1.119 - 1.927)

2.424 (1.922 - 3.057)

1.962 (1.499 - 2.568)

By REF REF
FEEHNBH
ws 1.634 (1.382 - 1.933) 1.202 (0.936 - 1.543)
LR REF REF
[
BHERS TWD 2.044 (1.587 - 2.632) 1.57 (1.189 - 2.073)

BECES TWEASE 1863 (1,512 - 2.295)

1.502 (1.2 - 1.88)

D TLAL

RO T EAEN REF REF
B
SE1ERE 1.624 (1,313 - 2.009) 1.102 (0.87 - 1.397)
AICIE - 38 0.918 (0.757 - 1.113) 0.864 (0.702 - 1.064)
HERL REF REF

EE)
BT 1.357 (1.080 - 1.706) 1.221 (0,946 - 1.575)
BEALTORUL 1.136 (0.928 - 1.391) 1.219 (0.977 - 1.52)

2 TR REF

REF
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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

- Factorl ZF %8, Fa TEIHIIEL, Fa [



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



AOFAMDHGE SBEAH Crude Full model A0BBLEDHEE ST Crude Full model

BEE L=
2K REF REF DHR - AR - GEE RFE REF
340 1.256 (0.932 - 1.692) 0.93 (0.581 - 1.491) R 0.613 (0.467 0.753 (0.537 - 1.057)
SALE 2024 (1315 - 3.113) 1.025 (0.536 - 1.963) S b P b 0.845 (0.643 - 1.110) 0.896 (0.675 - 1.188)
DSSI-) 3 1 BSMBAOIER D5 - RO P - TOM - W 0.792 (0.518 - 1.212) 0.882 (0.551 - 1.409)
DN REF REF AR
124 0.918 (0.690 - 1.221) 0.803 (0.58 - 1.112) 5% 1,895 (1.438 - 2.498) 1789 (1334 - 2.4)
3AME 2.500 (1.501 - 4.163) 1.583 (0.859 - 2.916) BL REF REF
DSSI) 4 1 BHLADERCEDT E 6 5OAK wE
ox REF REF RERS TS 1,470 (1,067 - 2.024 1.185 (0.845 - 1.661)
124 1.947 (1.381 - 2.745) 0.973 (0.613 - 1.546) BECHS TOEASEROTUAY 1437 (1103 - 1,872 1.265 (0.96 - 1.667)
3ARLE 2.456 (1.404 - 4.295) 0.807 (0.385 - 1.691) BorTEN REF REF
DSSII8 %, PG THNDS TLBIIL— T DRECENLIEER EE
om REF REF EIELLE 1.390 (1,060 - 1.822, 1.152 (0.867 - 1.53)
18 3.280 (2.230 - 4.825) 1.898 (1.18 - 3.056) AL - 38 0.976 (0.759 - 1.254) 0.895 (0.69 - 1.16)
FROLE 2<mERL REF REF
& 0.824 (0.551 - 1.230) 1.005 (0.634 - 1.591) DSSIJ 6 %6, AL TV B ALY E oI
oY 1.360 (0.925 - 1.999) 1.327 (0.857 - 2.056) ] REF REF
T 1.813 (1,238 - 2,655) 1715 (1123 - 2.619) 1-10m 1.306 (1,034 - 1,649, 1.225 (0.955 - 1.571)
& REF REF 1ELLE 1,547 (1,017 - 2.355 1.343 (0.861 - 2.095)
EEDETILT, BARA. R HIEER E SE 4ELATHDDO TVBIIL-TOREICSMUEER. F&
HEENERIE S
0B EDNSE SRR Crude Full model
DSSI) 9 EFPPRTEN BT 1 HE DOFHRME
0 REF REF . .
1-4851 1.314 (1,031 - 1.674) 1.114 (0.815 - 1.522) DISCU sSsSion ( 1 )
5.8t 1.646 (1,177 - 2.302; 1.206 (0.795 - 1.83)
ORSMLLE 1.610 (0.912 - 2.842) 1.143 (0.615 - 2.127)
FEROZE N ﬁﬁ“@’igwt‘jﬁ.ﬂ%&@lebT i, BAMLA M, BMI, IS8 Eﬁﬁ?;ﬁ SUE FER, BTN
— Do B~ T DEACEN Um0 B a0 B RS 1
= 1.442 (1,066 - 1.951 1,556 (1.136 - 2.129
- ERUEAIDEFIL TS, MADI 1)~ BRI, TWBOH
Pt 1.460 (1,079 - 1.975 1633 (1101 - 2239 TONBDNE DN BIEUREET > T
P 1.236 (0.914 - 1.669) 1.377 (1.007 - 1.882)
& REF REF
TErEeE
& 1.443 (1,066 - 1,953 1369 (1.000- 1872
oL 1.151 (0.852 - 1.555) 1.085 (0.796 - 1.478)
P REF REF
& 1.426 (1,054 - 1.920) 1.497 (1.004-2048)

MEEOETILT, RISER. FROXE WHOXESEREOR

Discussion (2) DisSCUSSION. ek, ue s S —

© FHOBBHEDOETILE. 40RKBOT, B MIEER. WUE SEHFLTHINDOTLS LIS o
D—T DRECEMULIE. %Eﬁmiiﬁm&#mﬁef e

BAYIA )= (n, %) FBASIA )= (n, %)
(N =331) (N =583)
© AOMMLEORIT. BISHER. THROZE. BROZBIGENICABL SR IS
- BRMET, DAY A= - DAL 3 cenTar S00hRAR 226 (68.25) 463 (79.55) R
— 40FKH, 40MLLEOWMET, HE Tu & 4007RLE 2387 53(9.11)
[ F 26 (7.85) 66 (11.34)
A0MmEiR aomBE L
BRI 0 %) FEAT () P8 ‘ R N T e e S R AR SR - BER JECXCEREY 244 (4192) 0.0006
w331  =586) o =745) V=619) wExn 63 (19.03) 1312251
IS J=bk P b 73 (22.05) 132 (22.68)
»5 560692 36 (6.19) <0001 [ 187 (25.10) 93 (15.02) <0001 . zom - mE 19.(574) 75 (12.89)
B0 275 (83.08) 546 (93.51) 555 (74.90) 526 (84.98) i
FRNEE HEBo TS &1 (1.4 6 (7.50) <001
= 165 (5.5 64 (19.34) 00005 | 197 (26.44 T2 (23.26) 00479 BECRS TOEASER TURL 86 (25,98 81 (13.92)
oL 139 (23.88) 89 (26.89) 198 (26.58) 143 (23.10) WS fe T EHmLY 184 (55.59) 455 (78.18)
POF 123 (21.13) 105 (31.72) 184 (24.70) 157 (25.36) DSSI-)8 %ill. HFLATHND>TVBIIL—TORECENLEER
£ 1550663 73 (22.05) 166 (22.28) 175 (28.27) o 253 (76.44) 532 (91.41) <001
=5 DA~ C O AC Krchilt ot al, 2012) BEOREE—H3 1mae 78 (23.56) 50 (8.59)
B. (FAS) )~ ORIBREDS D /1 U CRHRE T 3 ONAEE )

== DAY A —HENFENZEER TOBOE, FABROIERE THAITEROLD, SEERIES
E/EBVRENVEO TVS EHEREND

B —TEF DRI TLRLHSE . CNEORAORIER

-5 2L,
RBEBOND



Discussion....(.

3).

Discussion (4)
R IE * A= EIEN A (- LIS D 2 BELEIRLISHCT . WA (o) (— DR THIEEROB MO REON AE
= 199 26.71) 197 22.99) ) BN SOEBISEE E TORMLIT, HRT ENRONBARIENBS (1. F2 TN INHIT DT
——— BENDIIETTS)
POF 168 (22.55) 173 (27.95)
& 198 (26.58; 143 (23.10)
— 40MELL EDRIDN AY) () (— (SR ZESBUOB SEVBSEELTVS
A () (—TISREOEHEO B, FMEN ENBTECEDEA - FHEBFHEIBFICRD, HHEOZENTR
BLTWRDREEEZSNS
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AR 07

/N« AYA DA BN 4 N —ZePEIC 51T % Subsequent Primary Cancer (SPC) FRAICBIT %

(F=

BAZREL 72 ANIBRICHOEERORAICERETE2Z2L8H D, T%k Second
Primary Cancer (SPC) & ME3S, 23 AR ILB RS oA EEH, BY -l iigE o
BOREM X VFHODBARBIY R BAE I LBMEINTEY, TAY HOHET
EHBAH AL N—D 8%BAET2MULDOBAZRFETZ Y, 20 227 1F—ADICH
L CTHRADRASANAL N—=T 4% LEFH, NEBAFANA N=TlT 6 51 LR T2 2 & 238
INTWD 2, FRT/NE - AYA HRDAF AL A= ZFEETHA ZFIE L 7B BRI
BE—DRARBEOREEE LT T ROAEEZHFL L A0 SPC IFEEA@ERETH Y .
B & OEIGEEOYGE L RS ZE R EOTFHifTEiAE b s, SPC FHio I
RRTBARZIEMEA DERICIG L) A2 2 ME L TIREINEETH 25, Pl
& P ERNICIC U R ER L RIREOMZ 2 %27 2 Z L BRI N TE Y Y AHT
1% 28 AP BB SRS I O S AR TG D 72 DIESF (CFRL 28 FELE) | Ic ko % 4t
SNZNFRRZEEAR R LT 22 L fEE NG,

Lo Ly KFDOBAHANA =D SPC FRHTHNIFE I LTy, EROBAMZHE
23 < 23 AR ERH B e [ R D W2 B PR B A3 HEAZ L T\ 2 WOKEEE 2> & 13 3 [ N — D 2
IR EIPAIERBEL VBV OWEDRRINTHE Y, —F, BAETRERD
DBAIREZEMEL . T oI EEMITRME R E OB TEME X Y L BRARBZZE
Bz eAREINTW D (BAFTEE T 28 FERAGERERALE), HRO/NE - AYA
AR I oA N =2 PRIkt LidY) 72 SPC FRIfTEI 2 @525 2 7= 01 ld, k7 b D SPC
FHTEIC. MAT B EHEE, 20N AOEBELRETILELD B,

(Hi]

N AYA TS A3 8 4 S =20tk SPC PREICEE S 2 Bk L ATEN D FEREZ B & A2 1C 3
5T licX Y, HEHLEET S EREE - LR L SPC PHi2EH#T 5 720 D E LR
Az iS5,

(V5]

INE - AYA RS A AN N =L~ T v — B R EML. SPCZRERLAC &
DRI NA N—1ZDWT, SPC DAL k. & XU SPC EZZ 2k SPC 7
B D 72 0 O AETEBIE DTN R IR I % T L 72, FRIC ERER EoEEE 2 5 SPC PR
BEnH o720, TR0 EMIC LY SPC PHi~DITEERPEL 2 0EBE2ICONWTDH
fEHT L 72
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O H&E RT3 MECEDBABEL I ANA N=D 55, SPC L Tw»
72> 1026 AT, 151K E TO/NBRAF N4 N —46 A(4.5%). 16 &L LD AYA 28
AF oA =980 N(95.5%) TH o7z, WMRFOBAFESAA %K 1ICRT

INRH A 78— (~1588) AYAH I A\ —(16EE~)
N=46 MN=980
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@ SPCIxd 2 ik
[%E D#) 60%2% SPCICOWTHEHZFR > TH YD (HM2-A). THicH Y I~
NI EBAEET 2V A7, —ROVPARE) A7 X0 Eme e @l Tw
7z (2-B)o £7- 0% EAMRZ O MM 2L Tniz, 2D EH B
R - AYA AP A N—@ SPC N T IRBERIFV L E 2 o172 (X2-0),

BE2-A. SPCIZ2LWTHI-TLVET AV

HoTLS ML =CElE BB
E2-B.H A 1 S—HSPCIZh A BUZS[L?
LTHBL HLEL — AL fml
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H2-C. EO#ETIREENABRELRSTAS? SEUESRBEL
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T, —HOPANAN=0 SPCHZEZ TR VEHEBLE LT [BRAHKERAT
27200 EEBIRoTVWEDT, PAMBZIESELR V] EwIFEEHEL &R
Holted, LOBREDY ANAN—DFAROEBE LR > T2 02 EEL 7z, 2D
FER60% U EIX7 v —7 v THRECTH L2HE SPC 2 HHA T2 2 LAARETH 2
ERBICEHH L Tz, L L 20D AL N=3T7 3 u—T v TEREH SPC &
ZoRBICRDIZLeEZTEY, ELWEROREASLELE2 513 (K3),

HATAA—FyTRETSPCIZROMND?

: Falke
STAR e BAEREAE [EIFFATRE ?ﬁ
0% 10% 20% 0% 40% 50% 60% 70% 80% 0% 100%

B3. BA7+u—=7y 7RETSPCHFERTE 257

3 SPC#Z o %2R

SPC #ii2 D2kl % X 4 1IC/R 3, ARG CTIRIEDBARERE DT — X 37\ 72 D [EE
DHBIZHEECTH 225, —MADOERNRE L ERAEGERFHESEE KL TA
PNAN—DBREZZEIIEMERICH o7z, HARD/NE - AYA 234334 N—HER
KE[ERk YSPC M2 ICBIL CRVWEBRZF o T 2 bR d iz, Lal, —i&k&
DHEWEIIEAMZSRIITESERA - ADPAT60%, BA - K- Hmﬁ%@ 40%
*%E'ET%D\ TaLidE a7, ILEIREISHRPBELEX LN,

MNARBERITTOETN?

100%

% I AREONAREZEZE

BO% EREEFABRBFE00E

HoAVL BAAIZ408 L E2E IR
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FEMNAIZOBRL FIFLAOEETEE
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FEMAL HASA BAA KEMSA WHA FEath BATA O BEMAL KERAAL HAA

N=1026  “—— n=701 —
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@ 'ﬂﬁ%i)) H D SPC *ﬁu/xggﬁﬁ b %ﬁ‘/\‘m‘i

FAAN—BERED L %@%@A%# SPC B EID Wiz T & 45D
ICOWTHELZE 2o, b bidd]| LEX VAL =3I BA. T
BEPAL. RBBAKRE T 25~30%EE. B A, MiBAREZ T 10%UTick &
2EL%*ﬁh7ﬁD—7v7¢@#»4»~@i%mfﬁ%avyrfy%CT@
BxZT T OB GEAICENERMRARZIIRECH 2, % Dkoliin AE O
%ﬁgb<ﬁ<&ot%®&%@éﬂéo%?k%#hﬁ%@@ﬁi#?b(ﬁm:
LSRR ENG (K1),

¥ EMOSPCERESREORE

B

BB 5Y BL
FLAtA 217 (23.4%) T (T6.6%)
FEERLA 282 (31.27%) 622 (68.4%)
BhtA 105 (10.5%= BO96 (B9.5%)
KERAA 288 (28.T%) 715 (71.3%)
it Ay 56 (5.6%* 948 (04.4%)

p<0.01, x 2¥E, Cramer s V=0.258,
o HEICEHEEEEL

DA% Z T 1RO AIIC X 22RO ERE T LI 2H, &2 T
DRZICEWTEIREZ T 72 N4 N—DRZEZELIE . FRED 2 ixZhlL
WD NP SPCHZ % #Io 5 Z L OFMAESTRB I iz (R2), BHEHNC LT, &
LRI L 2XZHEN LICIMZoEEL > TERD o7z, ZDHIZK5ITRT,
BORA L RBRAIEIRI N2 L DRI AL N—DZLHRITIZITEETH 5 13,
BOATIRERINZHDOZLEPHE ICEHVOICHE L TRIGAATIIEREI N
PN N=THZZRI EFET, BRI NTOIZZ L 0T N N=23%) 50%1F1E
LT, RIBBALND B AMEZTHERRICHBED L TZZ LI N4 =23 10
~20%H 5 b, REOLBERHEZRERL CHAL20BATITBERCBITTE
TRV ANAN—RBELFEELTWBE L BD0 5, KFETRF L =22
ZZLAVHEBICOWTOEREEONTWARWEZD, 5B IANL N—DZL % [HD
BHRIZOWTHTHEL, FA NP SPCREZZL LT VLS LhRIERFEITOIC L
BEELEz LN,

\W>

B4

p=1111

W
&
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FEEN A 59.7 89.4 _ y
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FEMERE IR S N 3 BEMEES P Ko FEHZOAME R &, T DB AMDF
KiE Y 227 B3 B 2 ARSI TR AME (F—_ A4 7 Vv ) BMTbN 5605
Do BAYFANAN—ZHHOPBAEE) 27 BEWENTH 3 2 LB L 72854,
SPC Z%2 D& 5h ) V—RAZFALCERBTZDrIconTIE, 4L L CHRET
TREFECHLEEZ LN,

E6. SPCREORITA

© ®zisto SPC FHifrE)

[SPC iZ b2 5 %D T3 2L iIfilcdr] &wHEMT, BAIKH
Y EEHIE~OBLE STz, SPC MZUAOBE, 74 a— A 8H, R,

ATEEER, AEa Y PR 5B T3 EEE L 72354 N =13 20~30%F2

e, [fild LTwinwn] EEFEZ7ZI A4 N=2 345%TH o7z (K 7)., KHFFED

X RE D SPC PRI OMEMEIC OB TR R L T a2 L h b, ATGEELGE %

SPC FHi & BIEM I TW iR I N A N=RBE L FHET 2RSS 2, ETETER

ENEEL SPC—RFHTHEARICOVTELICERBYVELEZ bND,
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KIFFEDFER DS BAFANA N=ZHZRSPCOY RI7EZHLTnEZ L mIELLLH
fle L. —MRER X 0 @RISR BAMMZ 2 X2 L Tz, BPAT A N — DB AR
MLV DFZEFRKDY R TT 4 v 7L Ea—ThRINT S Y25, HAETH
[FERDMEM D3 2 Z L b oTz, L L, AEDOSINEFIZY = 7 ETHEINTEY,
KD LA ANA AN — DT FRICREREHSFVIEFTH 2 v RetER 5 2,

ZOEFESAEVENTY, THRESCZ DD AWH 5 SPC %242 % )7-2
EDBBHDEBZEZT-DITDL T 20%0fETH o 7=, BIEEZIT Y4 N—TiL SPC 2%
PEPFG DO, FCH AN N T IRBADL VIERE~Y A N LT
D SPC PHixERTH5Z D ETH B,

— T, BRI NZICOED O TREBZZ L Y A4 A= L FET B, FRCRIES AR
ZTREREINTDOIZEZ LRI NS N=23 50%ICEL T2 2 &b, MgZi2 T~
DIFEMENEET 2D DL EZOND, ZOHERKE LT, ZZ~DT 7 v AW (LT
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