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Purpose: Recently, direct communication with children about cancer seems to have shifted, but little is known
about communication regarding discussions of future infertility risk due to cancer therapy. This study conducted
cross-cultural comparisons between Japan and the United States to clarify communication patterns about cancer
notification and develop appropriate information about fertility issues.

Methods: An online survey was distributed to members of the Japanese Society of Pediatric Hematology/
Oncology in July 2019 and the American Society of Pediatric Hematology/Oncology in July 2020. Based on the
results from the survey, we developed three types of educational videos: a prepubertal version A, B, and a
pubertal version. Next, we conducted a survey to assess whether these were appropriate for clinical practice.
Results: We analyzed 325 physicians in Japan and 46 in the United States. In Japan, 80.5%, 91.7%, and 92.1%
of the physicians notified patients aged 7-9, 10-14, and 15-17 years of their cancer diagnosis directly, re-
spectively, compared within the United States, where the rate was 100%, regardless of age. Further, 9% and
45% of physicians in Japan and the United States, respectively, discuss fertility issues directly with patients
aged 7-9 years. In the survey to assess the educational videos, 85% of the physicians preferred to use the
educational videos in clinical practice.

Conclusion: This is the first step in bringing concordance to communication patters for emerging cancer care
around the globe and that this study and its intervention arm provide guidance in ways that ensure global equity
in care.
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'Department of Obstetrics and Gynecology, St. Marianna University School of Medicine, Kanagawa, Japan.
’National Center for Child Health and Development, Children’s Cancer Center, Tokyo, Japan.
3Department of Pediatrics, Mie University Graduate School of Medicine, Tsu, Japan.
*Department of Pediatrics, Graduate School of Medicine, Kyoto University, Kyoto, Japan.
Department of Pediatrics, Hokkaido University, Sapporo, Japan.
SDepartment of Obstetrics and Gynecology, Mie University, Tsu, Japan.
"Department of Pediatrics, Graduate School of Medical Science, Kyoto Prefectural University of Medicine, Kyoto, Japan.
8Division of Hematology/Oncology, Kanagawa Children’s Medical Center, Yokohama, Japan.
International Center for Reproductive Medicine, Dokkyo Medical University Saitama Medical Center, Koshigaya, Japan.
Department of Pediatrics, St. Marianna University School of Medicine, Kanagawa, Japan.
""Department of Obstetrics and Gynecology, Michigan State University, East Lansing, Michigan, USA.

1

101



Downloaded by ST MARIANNA IKA UNIVERSITY from www.liebertpub.com at 05/29/23. For personal use only.

2

Introduction

C ANCER IS WIDELY recognized around the world as a life-
threatening disease, and the numbers of patients with
cancer, including those of childhood, adolescent, and young
adult (CAYA) age, are increasing.' Consequently, 10% of
patients with cancer experience infertility because of im-
paired gonadal function due to gonadotoxic cancer treat-
ments (e.g., chemotherapy and radiation therapy). Moreover,
sexual dysfunction after cancer and treatment is still under-
recognized as a serious problem faced by cancer survivors.?
Children with a history of cancer have expressed their desire
for disclosing infertility risks at cancer diagnosis.>*

Fertility preservation (FP) treatment has been established to
improve quality of life among adult cancer survivors. The
Oncofertility Consortium and FertiPROTEKT are represen-
tative associations established in 2006 to promote FP, fol-
lowed by the Japanese Society for Fertility Preservation
(JSFP) in 2012.” In prior research published in 2007, a survey
comparing Japan and the United States regarding direct can-
cer diagnosis disclosure for childhood and adolescent patients
with cancer found that 65% of physicians in the United States
always informed patients of the diagnosis, compared with
9.5% in Japan,® which revealed that most physicians in the
United States feel that it is their responsibility.’

Since 2018, major societies such as the American Society
of Clinical Oncology (ASCO), and the Japan Society of
Clinical Oncology (JSCO) Clinical Practice Guidelines for
Fertility Preservation in CAYA with Cancer®™ have re-
commended that health care providers explain fertility issues
to all patients of reproductive age, regardless of gender or
age, and refer them to a reproductive medicine specialist
before treatment.®'*'! Particularly in Japan, FP for children is
expected to increase as a result of the start of government
subsidies for FP among patients with cancer in 2021. How-
ever, no current methodologies specify how information
should be provided, and methods of providing information are
currently left to each individual medical professional.'”> As a
result, health care providers often find it difficult to provide
information on FP, especially to pediatric patients. Therefore,
less than half of pediatric patients have received explanations
about fertility issues after cancer treatment, and in many
cases, the patients are unaware of declining fertility.'>'*

Although some reports have described cancer diagnosis
disclosure with childlren,6 to our knowledge, no studies have
investigated communication between physicians and chil-
dren about infertility risk at the time of a cancer diagnosis.
Therefore, our clinical questions are as follows: (i) How have
physicians’ direct discussions involving informing pediatric
patients about a cancer diagnosis shifted in the past 15 years,
and are there any differences between Japan and the United
States?; and (ii) What proportion of physicians provide in-
formation to patients with pediatric cancer at a cancer diag-
nosis in regard to fertility issues? We believe that answering
these clinical questions could improve the frequency of in-
formation provision regarding fertility issues to patients with
childhood and adolescent cancer.

Materials and Methods

The whole process of the study is shown in Figure 1. The
survey was conducted in both Japan and the United States

IWAHATA ET AL.

{1) Survey of cancer diagnosis disclosure

Compare the result between Japan and US

Comp:re the result with published data in 2007: historical study
(2) Survey of discussing fertility issues

Compare the result between Japan and US

Create education videos from the result of the survey
« pre-pubertal version (A), and pubertal version

1
Assess the videos by medical staff involved in child cancer care

Created a modified education videos
- pre-pubertal version (B)

FIG. 1. Whole process of the study.

regarding cancer diagnosis disclosure and discussion fertility
issues. From the result, we created education videos regarding
FP for prepubertal and pubertal patients. Next, we assessed
the videos, and since modifications are needed for prepubertal
version, we created new version for prepubertal patients.

Questionnaire design and analysis

Questionnaires designed to evaluate physicians’ perspec-
tives regarding cancer diagnosis disclosure and information
provision about fertility issues were distributed from July to
September 2019 in Japan, and from July 2020 to March 2021
in the United States. The survey was developed in English
based on an extensive review of literature, interviews with
experts in pediatric oncology and survey methodologists in
both the United States and Japan. The survey underwent re-
view by clinical and survey experts in both countries to ensure
that the instrument reflected culturally equivalent content.

The questionnaires were composed of 24 items, including
five on demographics, six on cancer diagnosis disclosure, and
13 on fertility issues (Supplementary Data S1-S3). The six
cancer diagnosis disclosure questions asked about the age
limitations of patients when disclosing a cancer diagnosis, the
factors influencing the physicians’ timing of disclosure, and
physicians’ attitudes. To investigate the current state of
cancer diagnosis disclosure and the age of the patients, we
examined the disclosure rate by three age groups: prepuber-
tal, beginning of puberty, and during puberty.

The 13 items on fertility issues asked about age limitations
of patients when discussing the risk of gonadal dysfunc-
tion/future infertility with children and the factors influenc-
ing physicians when deciding to inform of the associated
infertility risks. The answers regarding age limitations cov-
ered the same age range as those for cancer diagnosis dis-
closure (Supplementary Data S2).

The results were analyzed historically through a compar-
ison with a 2007 study to analyze changes that had occurred
for the past 15 years.

Questionnaire distribution and survey completion

In Japan, the questionnaires were distributed by email
through sending a link to members of the Japanese Society of
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DIRECT COMMUNICATION WITH PEDIATRIC PATIENTS

Pediatric Hematology Oncology (JSPHO). Subsequently, the
English version of the questionnaire was distributed through
a post on the website of the American Society of Pediatric
Hematology/Oncology (ASPHO). Then, more participants
were recruited by email messages in which physicians who
belonged to the Oncofertility Consortium in the United States
and chief oncology physicians sent the link to the survey to
their colleagues. The exclusion criteria are shown in Figure 2.
All data were collected anonymously using Qualtrics online
survey software (http://qualtrics.com).

Ethical considerations

This study was approved by the ethics review board of
St. Marianna University School of Medicine (approval No.
3823, UMIN000048535). The study was reviewed and
obtained an exemption from Human Research Subject
Regulations by institutional review boards in the United
States. All participants were informed that participation in
the study was voluntary, and their identity would be kept
confidential.

Historical study

The result was compared with prior research published in
2007 historically to investigate the 15-year trend of cancer
diagnosis disclosure.

Statistical analysis

Qualtrics online survey software was used for all data entry
and analyses. Descriptive data were shown as number (n),
prevalence (%), mean, and standard deviation.

Creation of educational videos for FP

Based on the results from the survey, we developed two
types of educational videos, which can be seen in Supple-
mentary Data S4 and S5: a prepubertal version (A) and a
pubertal version. Next, we conducted a survey to assess
whether these were appropriate for clinical practice. Finally,
we also created a new prepubertal video (B) (Supplementary
Data S6) after hearing opinions from health care profes-
sionals. Prepubertal videos A and B are related to ovarian

a Emailed survey samples
2139
/‘-‘-_\_'\‘i
Refused to join responders Non responders;
10 325(15.2%) eligibility unknown
1814
* Having worked in cancer care <5
years Exclude
or
+ Have not worked in cancer care
for more than 2 years
66 participants
. 259 participants

FIG. 2. Flow of research in Japan
and the United States. (a) Survey re-

sponse rate in Japan. (b) Survey re-
sponse rate in the United States. The
exclusion criteria are included in the B
figure.

Dissemination
+ posted online

+ Have not worked in cancer care
for more than 2 years
16 participants

- email
Refused to join responders
0 46
* Having worked in cancer care <5
years Exclude
or -

30 participants
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4
TABLE 1. PARTICIPANT CHARACTERISTICS
N (%)
Characteristics N (%) Japan United States
Gender
Male 226 (75.8) 10 (24.4)
Female 72 (24.2) 30 (73.2)
Prefer not to say 0 124
Years as physician
<5 0 11 (26.8)
5-10 14 (4.7) 9 (22.0)
11-15 45 (15.1) 5(12.2)
>15 239 (80.2) 16 (39.0)
Years of working
in cancer care
<5 12 (4) 10 (24.4)
5-10 39 (13) 9 (22.0)
11-15 36 (12) 2 (4.9
>15 184 (61.7) 19 (46.3)
Have not worked 26 (8.7) 1(2.4)
in cancer cares
for >2 years
Specialty
Pediatric 233 (78.2) 25 (60.9)
hematology/
oncology
Pediatric surgery 35 (11.7) 3(7.3)
Neurosurgery 6 (2) 0
Others 24 (8.05) 13 (31.7)
Working hospital University Freestanding
hospital children’s
168 (56.4) hospital—Academic
22 (53.7)
Others Children hospital
140 (43.6) within adult
hospital—Academic
11(26.3)
Others
8(19.4)

tissue cryopreservation (OTC) for patients with pediatric
cancer, and the pubertal version includes general FP infor-
mation on topics such as oocytes, embryos, and sperm
cryopreservation for during and after puberty.

Results
Comparison between Japan and the United States

Survey responses. In Japan, a total of 325 of 2139
JSPHO members completed and submitted the survey. After

IWAHATA ET AL.

excluding incomplete responses, 259 (12%) valid question-
naires were eligible for analysis. In the United States, 46
participants responded to the survey, and after exclusions, 30
valid questionnaires remained (Fig. 2a, b). The response rate
could not be calculated for the United States because the
distribution was uncountable.

Characteristics of the participants. In Japan, the majority
of physicians (75.8%) were male and 61.7% were experts in
cancer care. The major specialty was pediatric hematolo-
gy/oncology in both countries. In the United States, the ma-
jority of physicians were female (73.2%) and cancer care
experience was nearly identical for each age group (Table 1).

Cancer diagnosis disclosure—a historical study. As
shown in Table 2, 36% of Japanese physicians reported always
directly disclosing a cancer diagnosis to children aged 7-9
years; an additional 32% reported most of the time (total 68%).
By contrast, 60% of U.S. physicians reported always directly
revealing and 40% most of the time (total 100%). Furthermore,
regarding children over 15 years of age, >90% of the physi-
cians in both countries directly revealed their cancer diagnosis.
These results indicate that especially in Japan, patients around
7-9 years of age are sometimes considered to be too young to
hear a cancer diagnosis directly.

As evidence to support this, as shown in Table 3, 72% of
physicians in Japan cite the ““‘age of the child”” as a major
influencing factor in cancer diagnosis disclosure. As with
other factors, it was found that parental requests to disclose
information and the possibility of cure hindered cancer di-
agnosis disclosure more often in Japan than in the United
States. However, compared historically, cancer diagnosis
disclosure for young children have become more common
(38%—68% in Japan).

Discussing fertility issues. In Table 4, for patients aged
7-9 years, 7% of the physicians in Japan reported discussing
fertility issues before cancer treatment, compared with 40%
in the United States. Japanese physicians tended to tell only
the parents before the start of cancer treatment. For patients
aged 10-14 years, 41% of the physicians in Japan reported
discussing fertility issues before the start of cancer treatment,
compared with 85% in the United States. For patients aged
15-17 years, 75% of the physicians in Japan reported dis-
cussing fertility issues before the start of cancer treatment,
compared with 95% in the United States. These results in-
dicate that physicians tend to discuss fertility issues with
child and adolescent patients as they become older. In
Table 3, the results indicated that the ‘“age of the child”” and

TABLE 2. THE FREQUENCY TO TELL THE CANCER DIAGNOSIS DIRECTLY TO CHILD AND ADOLESCENT PATIENTS

7-9 years 10-14 years 15-17 years
Japan United States Japan United States Japan United States

Always 73 (35.8%) 12 (60%) 132 (64.7%) 18 (90.0%) 157 (77.0%) 19 (95.0%)
Most of the time 66 (32.4%) 8 (40%) 47 (23.0%) 2 (10.0%) 36 (17.7%) 1 (5%)
Some of the time 33 (16.2%) 0 (0%) 14 (6.9%) 0 (0%) 1 (0.5%) 0 (0%)
Rarely 17 (8.3%) 0 (0%) 2 (1.0%) 0 (0%) 0 (0%) 0 (0%)
Never 8 (3.9%) 0 (0%) 1 (0.5%) 0 (0%) 0 (0%) 0 (0%)
Missing 55 10 55 10 55 10
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TABLE 3. THE FACTORS INFLUENCE YOUR DECISION TO TELL ‘“‘CANCER NOTIFICATION’’ AND ‘““THE FERTILITY ISSUES™
Cancer notification The risk of gonadal dysfunction/future infertility
Japan United States Japan United States
Age of child 147 (72.1%) 9 (45.0%) Age of child 184 (87.6%) 15 (75.0%)
Likelihood of cure 87 (42.7%) 1 (5.0%) Parental understanding 117 (55.7%) 9 (45.0%)
of the child situation
Parental request regarding how 117 (57.4%) 7 (35.0%) MD’s low confidence 80 (38.1%) 1 (5.0%)
much information is shared in knowledge of
infertility risks for
fertility issues
Parental understanding 123 (60.3%) 7 (35.0%) The physicians’ 48 (22.9%) 0 (0%)
of the child situation perception of
the family’s ability
to afford fees and
storage
Child’s sex 65 (31.0%) 1 (5.0%)
Experimental method 63 (30.0%) 6 (30.0%)

of FP (OTC/TTC)

OTC, ovarian tissue cryopreservation; TTC, testicular tissue cryopreservation.

“parental understanding of the child’s situation” can be
communication barriers to fertility discussions (Table 5).

Educational videos. As >90% of physicians think that it
is better to have explanatory material when explaining in-
fertility risks, especially in Japan (Table 5), we developed
education videos and conducted video assessment survey.
The participants’ characteristics are shown in Supplementary
Data S7. A hundred percent of participants responded that
educational videos are necessary when discussing fertility
issues (Supplementary Data S8). More than 80% of the
physicians agreed that the pubertal version should be used in
clinical practice; however, 38% of participants disagreed
about the use of the prepubertal version, suggesting that some
modifications are needed.

The dissenting opinions included sentiments such as ‘it is
not a good idea to treat doctors as heroes,” ‘‘there are too
many metaphors and it is difficult to convey specifically what
you are trying to say,”” and ‘‘the pictures are aggressive and
can be frightening.”” Therefore, we developed a new prepu-
bertal version video (B), which can be seen in Supplementary
Data S6. We again conducted a survey to assess this new
version of the video, and the results are shown in Supple-
mentary Data S9 and S10. In total, 85% of the physicians
preferred to use the new version in clinical practice. Many

opinions about the new version were positive (e.g., ‘‘the
pictures are gentle,”” ‘‘the wording is specific and easy to
understand’’).

Discussion
Cancer diagnosis disclosure—a historical study

In this study, >60% of Japanese physicians disclosed a
cancer diagnosis to pediatric patients aged 7-9 years directly,
compared within the United States, where this rate was dra-
matically higher, at >90% regardless of age. The factors that
influence physicians when notifying children of a cancer
diagnosis were the ‘‘age of the child” and ‘‘parental under-
standing.”

The history of cancer diagnosis disclosure provides a
deeper understand of their progression. According to a report
in 1961, 90% (n=197/219) of physicians in the United States
did not disclose adult patients about their cancer diagnosis.'
However, in 1977, 97% (n=256/264) had begun to provide
more information on cancer diagnoses, which was a major
change.'® The reasons for this may have been that the prog-
nosis of patients had improved significantly because of ad-
vancements in cancer treatment, and that cancer had become
more socially recognized.

TABLE 4. THE FREQUENCY TO Discuss FERTILITY ISSUES DIRECTLY TO CHILD AND ADOLESCENT PATIENTS

7-9 years 10-14 years 15-17 years
Japan United States Japan United States Japan United States

I do not tell anyone 8 (3.7%) 0 (0%) 4 (1.9%) 0 (0%) 2 (0.1%) 0 (0%)
Before cancer treatments start 17 (7.9%) 8 (40.0%) 88 (41.1%) 17 (85.0%) 162 (75.7%) 19 (95.0%)
I do not tell before 43 (20.1%) 1 (5.0%) 46 (21.5%) 1 (5.0%) 12 (5.6%) 1 (5.0%)

cancer treatments,

but discuss it after

when they reach

puberty or legal adults
I only tell the parents before 138 (64.5%) 11 (55.0%) 54 (25.2%) 2 (10.0%) 16 (7.5%) 0 (0%)

cancer treatments start
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TABLE 5. VARIABLES IDENTIFIED A PRIORI AS LIKELY TO BE RELATED TO TELLING A CHILD THEIR CANCER DIAGNOSIS

7-9 years 10-14 years 15-17 years
United United United
Cancer diagnosis Japan States Japan States Japan States

MDs have a responsibility  Agree 149 (73.0%) 18 (90.0%) 190 (93.1%) 20 (100%) 199 (97.6%) 20 (100%)

to tell children about
their cancer diagnosis

Child’s knowledge Agree 161 (78.9%) 19 (95.0%) 193 (94.6%) 20 (100%) 196 (96.1%) 20 (100%)

enhances participation in
care decisions and
improves compliance
Child’s awareness dashes  Agree
sense of hopefulness

Child should be told Agree 23 (11.3%) 0 (0%)

diagnosis only by parent
Fertility discussion

12 (5.9%) 0 (0%)

13 (64%) 1(50%) 14 (6.9%) 1 (5.0%)

17 (8.3%) 0 (0%) 12 (5.9%) 0 (0%)

MDs have a responsibility Agree 98 (48.0%) 11 (55.0%) 176 (86.3%) 18 (90.0%) 197 (96.6%) 20 (100%)

to tell children about the
risk of gonadal
dysfunction/future
infertility
The parents should Agree 33 (16.2%)
describe the risk of
gonadal dysfunction
and/or the risk of future
infertility to the child

8 (40.0%)

37 (181%) 7 (35.0%) 36 (17.7%) 7 (35.0%)

It is better to have teaching Agree 187 (91.7%) 14 (70.0%) 196 (96.1%) 14 (70.0%) 198 (97.1%) 13 (65.0%)

aids to explain the risk of
gonadal dysfunction
and/or the risk of future
infertility

In Japan, historically, there has been a dominant paradigm
in which the will of the family has been emphasized.'”'* In a
1991 study, 69.4% (344/494) of adult patients complained
they wanted to know their cancer diagnosis, but only 31.8%
of families wanted their own families to be notified of their
cancer.”’ As the Japanese guidelines (Japanese National
Cancer Center) published in 1998 recommend that cancer
diagnosis disclosure be given directly to patients, the idea of
“not telling” has shifted to the idea of “telling.”*'~**

Regarding cancer diagnosis disclosure to pediatric pa-
tients, it has generally been thought that pediatric patients
should not know about a diagnosis of cancer, as in the case of
adult patients.>>*® However, as the prognosis of such patients
has improved because of advancements in cancer treatment,
the notion of cancer diagnosis disclosure to pediatric patients
has gradually changed.”’ Previously, only parents were in-
formed; patients with childhood cancer were not informed of
why they were being treated, which often resulted in anxiety.

However, if the patient knows about disease, then the pa-
tient can actively work on treatment, and parents can even
intervene. We previously confirmed the merits of maintain-
ing relationships of trust between patients and parents.”®
However, the proliferation of childhood cancer diagnosis
disclosure has been slower in Japan than in the United States.
In Japan, the Basic Plan to Promote Cancer Control Programs
was revised in 2018,?® and types of patient support such as
job assistance and reductions in the cost burden of FP therapy
were intensified.

Informed provision regarding the risk of gonadal
dysfunction and future infertility

Our results showed a significant difference in the direct
disclosure regarding the infertility risk to patients with
childhood cancer between Japan (8%) and the United States
(40%), especially between those aged 7-9 years, suggesting
that the United States may be more actively providing in-
formation to children. The fact that the age of exposure to sex
education in public schools in the United States is slightly
younger than that in Japan is also one of the reasons why the
U.S. physicians tell pediatric patients about sexual function,
including FP treatment.” 2

In addition, in the United States, there is an extensive FP
program in which FP treatment options involving multiple
co-medical staff can be proposed. Collaboration to drive the
decision-making process for patient FP treatment among not
only physicians and nurses, but also patient navigators,
clinical psychologists, pharmacists, and social workers spe-
cializing in cancer reproductive medicine, is very important.
The Oncofertility Consortium has developed a national net-
work of institutions called the national physicians coopera-
tive (NPC), which is dedicated to preserving the fertility of
patients with cancer and other conditions whose progression
or treatment may impair fertility.

Between 2007 and 2017, the NPC created a variety of ma-
terials such as educational materials and textbooks while
working to provide more pediatric and adult patients with the
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option of FP.** At least 144 FP programs currently exist ac-
cording to a survey conducted in the United States.>* FP pro-
grams can also be accessed directly by patients through a
website or telephone. Overall, we assume that increased
comfort of providers in the United States as well as the cultural
acceptability of discussing future fertility of pediatric patients
were the main reason that FP discussion occurs more often in
the United States.

In contrast, in Japan, few hospitals have constructed a
specific system, and in most cases, physicians play a central
role in presenting patients with FP therapy options. According
to a previous report, half of the 395 institutions that partici-
pated in a survey reported that FP options were explained by
physicians and nurses, whereas 20% of the institutions re-
ported that only physicians explained the FP options.*> There
is an urgent need to build a system for providing information
on FP in Japan soon. In 2020, the JSFP began efforts to start a
certification program for patient navigators, which are the core
of the consultation system at each facility. Also, after the JSCO
published the Clinical Practice Guidelines for Fertility Pre-
servation in Pediatric, Adolescent, and Young Adults with
Cancer, the concept of FP was addressed, with a survey finding
that interest among medical professionals was increasing.*>~°

One limitation of this study was the small number of re-
sponders and the frequency of discussing fertility issues is
overestimated. In the future, more participants are needed for
further analysis. Another limitation is the gender ratio of the
disseminated population is unknown there is a possibility that
there is a difference between male and female, which may
affect the answer.

Development of videos for FP therapy

The United States has many videos, such as “A New You,
That's Who”?” and “Ovarian Tissue Cryopreservation”
created by the Oncofertility Consortium, as well as videos
developed by a children’s hospital. In contrast, in Japan, there
is a video explaining FP treatment for adults, but no such
video for children. Therefore, in this study, >90% of medical
professionals perceived a need for educational materials,
which led our research group to create three types of videos.
For the prepubertal versions, it was necessary to consider the
choice of simple language, the simplicity of the story, and the
ability to alleviate the fear of cancer treatment and OTC.

For the pubertal version, we focused on including details of
FP treatment for both females and males. Hopefully, these
videos can increase the hope of such patients to be able to
have their own child in the future by helping to overcome the
barriers associated with discussing fertility issues with chil-
dren. However, another limitation of this study is that we
assessed the videos with only health care professionals; fur-
ther prospective intervention trial in assessments with
childhood and adolescent patients with cancer and their
parents are needed, because parents have a great influence on
their children’s decision-making.

Conclusions

The findings of the survey revealed that cancer diagnosis
disclosure for pediatric patients is more widespread in both
Japan and the United States compared with a decade ago. In
contrast, there are fewer opportunities to discuss future in-
fertility risk in Japan than in the United States. The resultant

7

materials are the first step in bringing concordance to com-
munication patters for emerging cancer care around the globe
and that this study and its intervention arm provide guidance
in ways that ensures global equity in care.
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ABSTRACT
Purpose: This study aimed to conduct a survey of obstetricians/gynecologists on the actual

situation regarding transitional care for pediatric cancer patients (PCPs)[Please note that the

use of the term “cancer patient” is typically reserved for patients currently undergoing
treatment. Otherwise, “person/people/patient with cancer” is preferred. Please consider
revising this as “patients with pediatric cancer (PPC)” throughout the text.] in Japan.
Methods: A questionnaire survey on transitional medicine was conducted in the form of an
online questionnaire at 579 major training facilities nationwide that were registered with the
Japanese Society of Obstetrics and Gynecology.

Results: While 40% of the facilities had received referrals for PCPs, only 13% provided
transitional care specifically for PCPs. The most common problems with referrals were
related to an “insufficient explanation” in many cases. In addition, at facilities with no
experience in treating PCPs, many respondents commented that they did not know how to
follow up on the progress of the disease. Regarding the necessity of obstetrics/gynecology
visits for PCPs, more than half of the respondents at facilities with experience treating PCPs
answered that such visits were “necessary”; only 1% answered that they were “unnecessary.”
On the other hand, 37% of the facilities that had no experience treating PCPs answered that it
was “necessary,” whereas 4% answered that it was “unnecessary.”

Conclusion: Our survey on the actual situation of transitional care between pediatrics and
obstetrics/gynecology in Japan identified issues to be addressed for the dissemination of
transitional care. The results suggested that in the future, health-care professionals need to be
educated through knowledge and patient education that leads to patients’ awareness of their

own self-management.[232/250 words]|
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Introduction

Advances in cancer treatment have led to an increase in the number of cancer survivors, and
improving quality of life after overcoming cancer has become an issue. According to the
2022 Cancer Statistics published by the National Cancer Center,![Please note that all
references must be set in superscript Arabic numerals after punctuation. Reference
numbers should not be set in parentheses or brackets. To cite several references at once,
use commas to separate non-sequential citations and en dashes to separate sequential
citations; do not include spaces (e.g.,>”'>1%). Please apply this format throughout the
text.] the 10-year relative survival rate for childhood cancer in Japan is approximately 70%—

80%, whereas in other countries, it is reported that approximately 90% of pediatric cancer

patients (PCPs)[Please see the comment about this term in the abstract.] reach adulthood

(2). One major difference between PCPs and patients with adult-onset cancer is that there are
stages of both physical and mental growth from childhood to adulthood. PCPs should
transition departments as they grow physically, and the transition from pediatrics to adult
departments can benefit PCPs (3,4).

In Europe and the United States, web-based patient support systems and passports are
being utilized as tools to educate PCPs about their treatment history and the need for
long-term follow-up (5,6). These tools include information on the individual patient’s
treatment history and when the patient should return to the hospital for prevention and
diagnosis of late complications by organ, which is effective for educating patients and
facilitating information sharing among health-care providers. Systems for transitional care are
also being established in other countries.

On the other hand, it is important for obstetricians and gynecologists to be involved in the
treatment of PCPs because of the risk of various late complications of childhood cancer,
including the effects on reproductive functions (7). However, transitional care between
pediatric and obstetrician/gynecologist physicians and health-care providers is not widely
enforced in Japan, leading to a deficit in this area.

Therefore, in the present study, we decided to conduct a survey on transitional care for
PCPs in Japan targeting obstetricians and gynecologists.

Methods
Survey subjects

We surveyed 579 major training facilities in Japan registered with the Japanese Society of
Obstetrics and Gynecology and asked representatives of obstetrics and gynecology
departments at those facilities to respond. The response period was from January 2021 to
March 2022. The major medical training facilities included 113 university hospitals and 466
city hospitals.
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Questionnaire survey

A questionnaire on transitional care in the form of an online survey was developed and
answered by the delegates. The facilities were classified according to whether they had any
experience treating PCPs, and were asked to answer each question and tabulate the results
(Table 1A). Facilities that responded that they had experience treating PCPs were asked to
complete a questionnaire consisting of 11 questions (Table 1B). The contents were “Reasons
why the PCP was referred,” “Trouble with the referral of the PCP,” “Specific episodes of
trouble,” “Recommendations in treating the PCP,” and “Necessity for the PCP to attend
obstetrics and gynecology.” Facilities that responded that they had no experience treating
PCPs were asked to complete a questionnaire consisting of nine questions (Table 1C), the
contents of which were “Anticipated difficulties when a PCP is referred,” “Things I would
recommend when treating a PCP,” and “Necessity for the PCP to attend obstetrics and
gynecology.”

The following scores were used to represent graphically the current status of transitional
care in each prefecture: 0 for no transitional care, 5 for having an outpatient clinic
specializing in transitional care, 3 for not having an outpatient clinic specializing in
transitional care, and 1 for having plans to open an outpatient clinic specializing in
transitional care (Figure 2[Please note that figures must be cited in sequential order.

Please renumber the figures or add a callout to Figure 1 before this callout to Figure

2.)).

Ethical considerations

In this study, consent was indicated in the questionnaire and free answers were given.
This study was approved by the Institutional Review Board at St. Marianna University
School of Medicine (approval No. 5387).

Results
Current status of transitional care between pediatrics and obstetrics/gynecology

The total response rate was 58.5% (339/579), and only one of the responding facilities did
not agree to complete the questionnaire. The respondent facilities consisted of 99 university
hospitals and 240 city hospitals.

First, when asked if they provide transitional care specifically for PCPs between
pediatrics and obstetrics/gynecology, only 13% (44/338) responded that they do (Figure 1),
while 40% (136/338) of the facilities had received referrals for PCPs (Figure 1). In addition,
the national distribution of facilities providing transitional care was concentrated in the Tokyo

and Osaka metropolitan areas (Figure 2).

Reasons for referral from pediatrics to obstetrics/gynecology
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The most common reasons for referral were “irregular menstruation or irregular genital
bleeding” and ‘“‘suspected ovarian dysfunction after puberty,” followed by “request for
surgical intervention” and “request for fertility preservation therapy before cancer treatment.”
Other reasons included “information about fertility before treatment,” “desire to have a baby,
desire to confirm ovarian function and semen findings,” “perinatal management,”

“dysmenorrhea,” and “transition to adulthood with ovarian dysfunction” (Figure 3).

Problems obstetricians and gynecologists face when referring PCPs

The response to the question of whether there were any current or anticipated problems
with the referral was “none in particular,” but among the facilities that had experienced
problems, many responded that they did not know how to follow up on the progress of the
referral. Other breakdowns included the “patient’s lack of knowledge (not explained) that

2 ¢¢

they have gonadal dysfunction,” “unannounced disease name to the patient,” “desire to have
a baby in patients with ovarian dysfunction,” “lack of time to start treatment for the
underlying disease,” and “difficulties in the timing of starting hormone replacement and
difficulties in examining children” (Figure 3).

The specific episodes of actual difficulties at the facilities could be categorized into (I)
explanation, (II) system, (III) knowledge, (IV) fertility preservation and ovarian
dysfunction-related, (V) perinatal-related, (VI) primary disease-related, and (VII)
unfamiliarity with pediatric care (Table 2).

The most common response to the question of whether there were any problems
anticipated upon referral of a PCP at a facility with no experience treating PCPs was “I don’t
know how to follow up” (Figure 3). The “other” category included “cannot follow up because

the facility does not treat gynecological diseases.”

Details of treatment of PCPs in obstetrics/gynecology

Concerning the question about women’s health care, although about 80% of the facilities

that had treated PCPs or survivors recommended human papillomavirus (HPV) vaccine and

cervical cancer screening, including for healthy children, only about 10% did so

actively[Please check that this conveys your intended meaning.] (Figure 4). While about
half of the centers actively recommended hormone measurements, only 24% actively
recommended anti-Miillerian hormone (AMH) measurements to confirm ovarian reserve, and
only 14% actively recommended antral follicle counts to evaluate ovarian reserve. Bone
densitometry was actively recommended by about 40% of the facilities.

The respondents also indicated that they provided information on ovarian dysfunction,

infertility treatment, perinatal prognosis, and hospital visits in advance, in addition to

measuring basal body temperature, checking menstrual cycles, checking for glucose

intolerance and lipid abnormalities, etc., evaluating cardiac function, and recommending
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hormone replacement therapy for premature ovarian failure[Please check that this conveys

your intended meaning.]|.

On the other hand, the responses from facilities that had not treated PCPs were similar to
those from facilities that had treated such patients. In terms of differences, more facilities
reported recommending HPV vaccine and cervical cancer screening when “recommend the

same as for healthy children” was included (Figure 5).

Necessity of obstetrics/gynecology visits in PCPs

Figure 6 shows the results of responses regarding the need for PCPs to visit an
obstetrician/gynecologist. More than half of the facilities with experience treating PCPs
responded that it was “necessary”’; only 1% responded that it was “unnecessary.”

The most common reason given for the “necessary” response (n = 68) was “Evaluation is
necessary because long-term effects on reproductive function are not known based on the
individual’s perception of menstrual status alone, and intervention may be necessary to avoid
osteoporosis and cardiovascular events,” with 33 responses. The following responses were
also given: “The activity will contribute to the improvement of survivorship for PCPs who
need long-term follow-up,” “It has a therapeutic and preventive effect because gynecological
diseases increase with life stage,” “Because of the possibility of premature ovarian failure,”
and “Some patients may not be old enough at the time of treatment to understand the
explanation, or may not have time to think about it, so another opportunity to explain is
necessary.”

The most common reason given for the “yes and no” response (n = 47) was “It is
acceptable to see a doctor after symptoms such as menstrual abnormalities appear,” with 11
responses. The following responses were also given: “It is necessary in cases of suspected
ovarian dysfunction, but not necessarily in cases of normal ovarian function,” “Because
regular follow-up, such as ovarian function, can be handled by pediatrics,” “Gynecological
care does not need to be actively encouraged because of patient embarrassment,” “The
hospital visits may be a hindrance to work and personal life for PCPs or may lead to
flashbacks to the past,” and “It depends on the patient’s wishes.”

No response was received regarding the reason for the “unnecessary” response.

On the other hand, only 37% of the facilities that had no experience treating PCPs
responded “necessary.” In addition, 4% responded “unnecessary,” a higher percentage than
the facility responses with experience treating PCPs.

The reasons given for the “necessary” response (n = 51) were similar to those given by
facilities with experience in treating PCPs: 21 responses were seen for “Ovarian function
needs to be assessed.” The following responses were also given: “Necessary from sexual and
reproductive health and rights perspective” and “To reduce the burden of pediatrics.”

The most common reason given for “yes and no” (n = 70) was “Depends on the patient’s

114



condition,” with 15 responses. The 10 facilities that responded that “It is acceptable to see a
doctor after symptoms such as menstrual abnormalities appear” were comparable to those
with experience in pediatric care. The following responses were also given: “Only patients
who need to go to the hospital after screening should go to the hospital,” “Unmarried, ovarian
reserve confirmation may be information that is better not to know,” “It depends on the
patient’s wishes,” “The follow-up can be done by internal medicine, not obstetrics and
gynecology,” “I don’t think there is any reason to go to obstetrics/gynecology specifically
because you are a PCP,” and “Little understanding of special care needs and their usefulness.”

The reasons for the “unnecessary” response (n = 2) were “I don’t believe that just being a
PCP requires a visit to obstetrics/gynecology” and “If there are no symptoms, it is as good as

a healthy person.”

Discussion

In recent vears, the incidence of cancer in children and adolescents has been gradually

increasing. and as of 2020, approximately 300,000 cancers worldwide had been diagnosed in

those under the age of 19 years|Please check that this conveys your intended meaning.]

(8). At the same time, treatment for childhood and adolescent cancers has evolved, and
patients who once had to abandon treatment are now treatable (7). After being diagnosed with
cancer at a young age, cancer survivors face long-term survivorship. During this follow-up,
the risk of cancer recurrence decreases while the risk of treatment-related health problems
increases. In other words, PCPs may experience a variety of irreversible effects from cancer
treatments administered during childhood and adolescence. Therefore, although PCPs have a
high survival rate, they often require a long follow-up period while taking on various health
risks (9).

Common late effects include infertility, endocrine abnormalities, cardiovascular disease,
bone disease, respiratory dysfunction, and secondary cancers. Tonorezos et al. (9)
summarized specific diseases and recommendations. In this context, obstetricians and
gynecologists should follow up on infertility and other aspects of women’s health care. The
results of this study indicated that “irregular menstruation or atypical genital bleeding” and
“ovarian dysfunction” were the most common reasons for referral from pediatrics to
obstetrics/gynecology. While there are a number of matters to be followed in the field of
obstetrics/gynecology, many cases are actually referred after the appearance of genital-related
symptoms, suggesting the possibility that the need for obstetric care is not yet recognized
among pediatricians.

On the other hand, when obstetricians and gynecologists treated PCPs, HPV vaccine and
cervical cancer screening were relatively recommended, but only about 60% of the facilities
answered that they recommended bone densitometry. As many pediatric cancers are relatively

radiosensitive and radiotherapy is often the treatment of choice (10), bone densitometry
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should be a matter of recommendation by most obstetricians. As multiple respondents noted a
“Lack of knowledge about pediatric cancer treatment,” it is assumed that this factor is due to
the lack of knowledge about the details of pediatric cancer treatment among obstetricians and
gynecologists.

More facilities responded that they had not decided on the confirmation of ovarian
reserve capacity compared with the other questions, but they might do so if they judged it to
be clinically necessary.

Regarding the necessity of visiting an obstetrician/gynecologist, about 40% of the
facilities with experience in referring PCPs, and more than half of the facilities with no
experience in referring PCPs, did not necessarily believe that a visit to an
obstetrician/gynecologist was necessary. The reasons for this were a perception that “they
should see a doctor only after symptoms appear,” and reluctant responses such as “just follow
up with someone other than the obstetrician/gynecologist.” In addition, many respondents
stated that they did not know how to follow up on the progress of their patients, which is
thought to be one of the reasons why transitional care is not widely used. This lack of
knowledge and awareness among obstetricians and gynecologists needs to be improved and is
considered one of the challenges associated with the dissemination of transitional medicine.
To overcome this challenge, one solution may be to develop guidelines and other materials to
follow the progress of PCPs, as mentioned in the responses to the results of this study.

As survivors of child and adolescent cancer age, they transition from pediatric to adult
health care. A successful transition to adult health care benefits patients because new health
problems may be identified during the transition, and this may improve patient outcomes
(3,4). However, the results of this study revealed that only 13% of the facilities actually
provided transitional care, indicating that regional differences exist in Japan, where
transitional care is not widespread (Figure 2). This was to be expected, as the current state of
transitional medicine in Japan is more backward than in other countries. The primary reason
for this is the lack of a system in place.

Key points for optimal transitional care include a clear plan and process, the use of patient
navigators, the adoption of a phased and flexible approach, clear and effective
communication, the promotion of educational opportunities for self-management, access to
online resources such as tailor-made roadmaps and treatment overviews, and joint pediatric
and adult care clinics (9). It will be difficult to incorporate these key points immediately, as it
will take a certain amount of time to establish a nationwide transitional care system. On the
other hand, one thing that can be improved relatively early on is seamless communication
between the pediatric and adult departments. In addition to ensuring the transfer of patient
information from the pediatrician to the adult care physician, it is believed that the
pediatrician’s reiteration of the patient’s medical condition and other information during the

transition can facilitate a smooth transition to the adult care department (11). However, the
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results of this study showed that there were some cases in which pediatricians’ lack of an
explanation to patients led to problems when they visited obstetricians and gynecologists. In
addition, episodes exist in which obstetricians and gynecologists have struggled with how to
explain issues to patients, and “explaining to patients” is an important factor for smooth and
successful transitional care. To overcome this problem and assist with “explanations,” it may
be helpful for pediatric and adult departments to create leaflets and other materials that can be
used when explaining the disease to PCPs.

In addition to health-care provider education, patient education is also necessary to
promote transitional medicine. For patient education, a web-based Survivorship Passport
(SurPass) that summarizes the clinical histories of patients who have overcome childhood and
adolescent cancer in Europe is available (5). SurPass provides a summary of each PCP’s
clinical history, detailed information about the cancer and the treatment received, and
individualized follow-up and screening recommendations. In the United States, attempts are
being made to distribute credit card-sized passports as a tool to educate PCPs about their
treatment history and the need for long-term follow-up (6).

The results of this study indicate that the fact patients are concentrated in facilities that
treat acute patients should be avoided as much as possible, and it may be necessary to triage
patients before considering hospital visits. For example, treated patients with a high risk of
late effects should be transferred to a specialized facility, such as a university hospital,
whereas low-risk patients should be transferred to a general practitioner. Risk-specific
approaches have been proposed to match the risk of long-term health outcomes with the most
appropriate health-care setting for care delivery (12,13), and supportive self-management
systems such as Oncokompass may be useful in this regard (14). However, there are no such
materials available in Japan, and the development of such materials for the spread of
transitional medicine is an issue to be addressed in the future.

A limitation of this study is that not all facilities in Japan responded to the questionnaire,
so caution must be exercised in interpreting the results. Furthermore, as this study was
conducted as a questionnaire survey in Japan, caution is needed when applying the results to

global populations.

Conclusions

In this study, we surveyed the actual situation of transitional care between pediatrics and
obstetrics/gynecology in Japan and extracted issues for the dissemination of transitional care.
The results suggested that health-care professionals need to be educated further, such as by
providing knowledge to health-care workers, and that patient education that leads to patients’

own awareness of self-management needs to be provided.
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Figure legends

FIG. 1. Current treatment of pediatric cancer patients[Please see the comment about this

term in the abstract.]. A: Facilities dealing with transitional care. B: Experience in treating

pediatric cancer patients in obstetrics/gynecology.

FIG. 2. Current status of transitional care facilities in Japan. The number of facilities in Japan
that treat pediatric cancer patients in obstetrics and gynecology departments is shown. The
following scores were used to represent graphically the current status of transitional care in
each prefecture: 0 for no transitional care, 5 for having an outpatient clinic specializing in
transitional care, 3 for not having an outpatient clinic specializing in transitional care, and 1

for having plans to open an outpatient clinic specializing in transitional care.

FIG. 3. Results of a survey on the content of referrals for pediatric cancer patients. A: Results
of a questionnaire on reasons for the referral of pediatric cancer patients at facilities with
experience treating pediatric cancer patients. B: Results of a survey of problems with referrals
at facilities with experience treating pediatric cancer patients. C: Results of a survey of
anticipated problems with referrals at facilities with no experience treating pediatric cancer

patients.

FIG. 4. Results of a questionnaire about the treatment of pediatric cancer patients in
obstetrics/gynecology (from facilities with experience in treating pediatric cancer patients).
A: About HPV wvaccine, B: About cervical cancer screening, C: About hormone
measurements, D: About confirmation of ovarian reserve (AMH), E: About confirmation of
ovarian reserve (AFC), F: About bone densitometry. HPV: human papillomavirus, AMH:
anti-Miillerian hormone, AFC: antral follicle count.

FIG. 5. Results of a questionnaire about the treatment of pediatric cancer patients in

obstetrics/gynecology (from facilities with no experience in treating pediatric cancer patients).

A: About HPV wvaccine, B: About cervical cancer screening, C: About hormone
measurements, D: About confirmation of ovarian reserve (AMH), E: About confirmation of
ovarian reserve (AFC), F: About bone densitometry. HPV: human papillomavirus, AMH:
anti-Miillerian hormone, AFC: antral follicle count.

FIG. 6. Results of a survey on the need for obstetric and gynecological care for pediatric
cancer patients. A: Results of a survey by facilities with experience treating pediatric cancer
patients. B: Results of a survey by facilities with no experience treating pediatric cancer
patients.
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Abstract

Purpose

To investigate the actual status of fertility preservation techniques in oncofertility in Japan and

to clarify the involvement of embryologists in this field.

Methods

This survey was conducted online, targeting embryologists working at 622 facilities registered

with the Japan Society of Obstetrics and Gynecology for Assisted Reproductive Technology.

Results
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The response rate was 56.6%. In total, 56.8% of facilities used some form of cryopreservation

as fertility preservation therapy for patients with cancer; patients’ age range was widely defined

at each facility. The most common renewal frequency of cryopreserved specimens for patients

with cancer was at 1-year intervals. The most common renewal methods were during patient

visits to the hospital and contact by letter. Knowledge levels regarding fertility preservation

therapy was not high among many embryologists, but respondents recognized the important role

of embryologists in oncofertility.

Conclusions

This study is the first to clarify the importance of embryologists in oncofertility. Many

embryologists felt that their knowledge of fertility preservation was limited and considered it

necessary to improve their education, including public certification. Guidelines for long-term

storage systems, including methods for renewal of cryopreservation, need to be established.

Key words: assisted reproductive technology; embryologist; fertility preservation; Japan;

oncofertility.
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Introduction

In recent years, cancer diagnostic methods and multidisciplinary treatment methods such as

chemotherapy, radiotherapy, and bone marrow transplantation have advanced, and with the

remarkable improvement in cancer treatment results, rates of complete remission among

pediatric, adolescent, and young adult (AYA) patients with cancer have improved substantially.

However, the antitumor effect of high-dose chemotherapy and radiation therapy has been

reported to significantly reduce fertility.2® In 2004, efforts to preserve fertility to improve

quality of life among pediatric and AYA began to be discussed in Japan, and in 2012, the Japan

Society for Fertility Preservation was established as the first oncofertility association in Japan.*

In the field of oncofertility, cryopreservation technology for germ cells such as gametes

(oocytes/sperm), embryos (fertilized oocytes), and ovarian tissue is essential. Similar to other

health care providers, embryologists have a huge role in this field. Cryopreservation of embryos

(fertilized oocytes) has a long history, and it is a desirable method for fertility preservation from

the perspective of the long-term prognosis of offspring. The laboratory techniques in this field

are nearly the same as those in assisted reproductive technology (ART). Furthermore, more than

130 live births after transplantation of frozen-thawed ovarian tissue have been reported

worldwide.® In 2019, the American Society for Reproductive Medicine (ASRM) stated that

“freezing of ovarian tissue has already passed the research stage,”® making this a method with
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great potential for the future. Because ovarian tissue freezing requires laparoscopic surgery for

patients with an unstable general condition, and because it is often targeted toward pediatric and

adolescent patients with cancer, only a few facilities in Japan can currently handle

cryopreservation of ovarian tissue. Few embryologists are speculated to have mastered the

techniques involved in cryopreservation of ovarian tissue. Regarding the cryopreservation of

unfertilized oocytes, guidelines of the ASRM’ and American Society of Clinical Oncology

(ASCO)® recognize unfertilized oocyte freezing as a technology that can be applied clinically. In

2014, the Japan Society of Obstetrics and Gynecology (JSOG) approved the clinical application

of medically adapted oocyte freezing. Embryologists who have mastered embryo (fertilized

oocyte) cryopreservation techniques can easily carry out cryopreservation of unfertilized

oocytes.

Presently, no consensus exists on ART laboratory technology in oncofertility, such as when

and how to freeze germ cells and tissues or how to thaw and fertilize them. In fact, fertility

preservation therapy is performed in accordance with the concept in each ART facility, and

technical disparities in fertility preservation therapy are assumed to exist among regions and

facilities. To solve this problem, the present situation of ART laboratory technology related to

oncofertility in Japan should be understood and these issues need to be clarified. Thus, the

purpose of this study was to investigate the actual status of fertility preservation techniques in
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oncofertility in Japan and to clarify the role of embryologists in this field.

Materials and methods

This survey was approved on January 7, 2021 (IRB approval no. 5093) by the Bioethics
Committee of St. Marianna University School of Medicine. Survey respondents were
embryologists working at 622 facilities registered with the JSOG for in vitro fertilization and

embryo transfer (ART registered facilities). The questionnaire was designed to investigate the

implementation of fertility preservation therapy and the involvement of embryologists (Table 1).

The questionnaire comprised 13 multiple-choice or open-ended questions. For multiple-choice
questions, if the response did not match any of the provided choices for an item, the respondent
was permitted to provide their own response. Of the 13 items in the questionnaire, five items
were related to respondent information and ART facilities and five items addressed information
on the status of fertility preservation therapy. The other three items pertained to embryologists
in oncofertility. This survey was conducted in an online format by sending a request letter to the
hospital director or clinical department director of each facility and enclosing the QR code for
the survey. The system design for the online survey was commissioned to an online research
company (Macromill, Inc., Tokyo, Japan). The response period was from February 26 to March
24, 2021. In this survey, consent was obtained at the beginning of the questionnaire for use of
the responses in the present research. Then, the questions were made available to respondents
who gave their consent to participate in this study. Additionally, it was possible to withdraw
consent at any time even after starting the survey. Regarding privacy protection, because
responses and tabulation were done in an online format, access restrictions were set and

managed by assigning individual IDs and passwords.
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Results

Survey response status and respondent/facility background

Table 2 shows the responses obtained from embryologists at 352 out of 622 ART facilities
registered with the JSOG (response rate 56.6%). Consent was obtained from all respondents for
research use. In total, 65.1% of respondents were women and 34.9% were men. Respondents’
ages ranged from 24 to 82 years; 6.8% were under age 30 years, 36.9% were in their 30s, 41.8%
were in their 40s, 11.9% were in their 50s, and 2.6% were age 60 years or older. Embryologists
had a mean * standard deviation (SD), min-max) 14.8+6.8 (0-34) years of experience, with
77.0% having more than 10 years’ experience. Additionally, the number of embryologists at
each respondent’s facility varied from 0 to 59, with an average (£SD) of 4.7+4.9. We obtained

survey responses from facilities in all 47 prefectures (Figure 1).

Status of fertility preservation therapy

In total, 200 facilities (56.8%) were implementing some form of cryopreservation as
fertility-preserving therapy for patients with cancer (Figure 2). Of these, 151 (75.5%) were
certified by the JSOG as medically indicated (Figure 3A), 127 (63.5%) were registered for
unfertilized oocytes, and 149 (74.5%) for embryos (fertilized oocytes). Fewer facilities (41
facilities, 20.5%) were registered for ovarian tissue (Figure 3B). Regarding age restrictions for
patients with cancer who were eligible for cryopreservation, 55.4% (93/168) of facilities had
age restrictions for embryo (fertilized oocyte) cryopreservation, 62.8% (86/137) for unfertilized
oocyte cryopreservation, 73.3% (33/45) for ovarian tissue cryopreservation, 12.8% (24/187) for
sperm cryopreservation, and 13.0% (9/69) of facilities had age restrictions for testicular sperm

cryopreservation (Figure 4A). In those facilities with age restrictions, the median age restriction

7
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was 16.0-45.0 years for embryos (fertilized oocytes), 16.0-44.0 years for unfertilized oocytes,
1.5-40.0 years for ovarian tissue, 14.0-57.5 years for sperm, and 8.5-57.5 years for testicular
sperm (Figure 4B). The frequency of extended renewal of cryopreserved specimens for fertility
preservation in patients with cancer was annual renewal at most facilities (Figure 5A). The most
common procedures for renewing the cryopreservation period in cancer reproductive medicine
were having the patient come to the facility (56.8%) and contacting the patient via a letter
(54.9%); 28.2% of respondents said that they contacted the patient by phone, 14.7% by e-mail,

and 4.1% by managing the procedure through an app (Figure 5B).

Involvement of embryologists in the practice of fertility preservation therapy

When embryologists were asked to self-assess their level of knowledge regarding fertility
preservation therapy (100% was defined as needing no supplemental knowledge), 128 (36.4%)
answered 50%, followed by 119 (33.8%) who answered 70% (Figure 6). In total, 62.8% of
embryologists reported a knowledge level of 50% or less.

Open-ended responses were received from 41 facilities regarding difficulties in the ART
laboratory when performing cryopreservation of germ cells and tissues for patients with cancer
(Figure 7). The most common response was that they could not contact the patient during the
cryopreservation renewal procedure (n=43.9%,18/41), followed by concerns about the
long-term storage and management of frozen germ cells and tissues (n=39.0%, 16/41).
Additionally, respondents had the following opinions: 9.8% (4/41) said they need more close
contact with cancer treatment facilities; 7.3% (3/41) reported difficulty in acquiring skills and
securing an embryologist; 4.9% (2/41) said they lacked the time to provide information on
reproductive medicine to patients with cancer; 4.9% (2/41) said they lacked knowledge about

oncofertility; and 4.9% (2/41) said there was insufficient time before oocyte retrieval and
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cryopreservation.

When asked an open-ended question about the role of embryologists in oncofertility, many

respondents indicated that embryologists have a critical role to play in oncofertility. A keyword

search of the content of the free-text descriptions revealed many opinions regarding stress

owing to the weight of responsibility, the importance of specialized skills and knowledge, and

the need for public qualifications and a continuing education system (Figure 8).

Discussion

Although several studies have reported on the status of fertility preservation therapy in Japan,®*

this was the first nationwide survey of Japanese embryologists on the status of fertility

preservation therapy and the involvement of embryologists in oncofertility. There is no mention

of fertility preservation therapy in Japanese guidelines for reproductive medicine; consequently,

there is no discussion regarding the relationship between laboratory work and oncofertility.'4

Additionally, few studies have focused on fertility preservation therapy among embryologists

worldwide. In fact, the European Society of Human Reproduction and Embryology (ESHRE)

and ASRM guidelines clearly state the importance of being able to provide cryopreservation

techniques for fertility preservation therapy, but these guidelines do not specifically mention

embryologists’ involvement in oncofertility.>*>¢ In our survey, we obtained responses from
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experienced embryologists from 352 facilities in all 47 prefectures of Japan, with ART facilities

of varying size. We consider this survey to be of high quality and helpful in understanding the

actual state of embryology technology in oncofertility in Japan and clarifying the role of

embryologists as technicians in this field.

According to survey responses, in fertility preservation therapy for patients with cancer,

56.8% of responding facilities used some form of cryopreservation. Many facilities performed

cryopreservation of oocytes, sperm, and embryos, which is also routinely performed in ART. Of

these, 75.5% were certified by the JSOG as medically indicated, but we found that even

facilities without such certification were performing cryopreservation for fertility preservation.

In this regard, because subsidies for fertility preservation therapy among patients with cancer

were expanded in Japan from April 2021, the number of facilities that are medically approved

by the JSOG—a condition for receiving subsidies for egg and embryo cryopreservation—is

expected to increase in the future. However, we found that fewer facilities were performing

ovarian tissue cryopreservation compared with cryopreservation of oocytes, sperm, and embryos

as fertility preservation therapy for patients with cancer. This means that patients are referred to

higher-level medical institutions such as university hospitals when they are diagnosed with

cancer, but few ART facilities in Japan collaborate in the cryopreservation of ovarian tissue. The

reasons for this may include the need for specialized equipment and facilities for the collection
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and transplantation of ovarian tissue under laparoscopic conditions and the need for higher-level

techniques for freezing and thawing. The situation in other countries is not well known, but in

Japan, the ASRM requires that facilities be able to provide cryopreservation of embryos and

oocytes as a condition for fertility preservation therapy. However, because the ASRM does not

necessarily require cryopreservation of ovarian tissue,® we assume that not many facilities in the

United States can provide ovarian tissue cryopreservation for patients with cancer, at least as in

Japan.

Regarding age restrictions for eligible patients in oncofertility, many facilities had age

restrictions for embryo, unfertilized oocyte, and ovarian tissue cryopreservation, but many

facilities did not have age restrictions for sperm and testicular sperm cryopreservation. In

facilities with age restrictions, we inferred that pediatric patients with cancer were included

because the lower limit for testicular sperm and ovarian tissue cryopreservation was low

whereas the age limit for embryo, unfertilized oocyte, and sperm cryopreservation was set

mainly for AYA. In Japan, there are no national or organizational regulations regarding age

restrictions in oncofertility. The present survey revealed that age restrictions are widely set for

both germ cell and tissue cryopreservation at each facility. A survey of data collected from 30

European countries reported that some countries have age restrictions on the use of

cryopreserved specimens: 17 countries have age restrictions for oocyte cryopreservation, 13 for
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embryo cryopreservation, and seven for ovarian tissue cryopreservation.'® European data on age

restrictions and the upper age limit for oocyte cryopreservation are 42-55 years, 45-55 years for

embryos, and 40-50 years for ovarian tissue; these values are higher than those in our survey in

Japan. Regarding the age restriction for cryopreservation, the special adoption system may be a

good reference for ethical discussions, such as consideration of the developmental environment

of the future born child. Many local governments in Japan limit the age difference between

parents and children to approximately 40-45 years from the perspective of parents being able to

support their children physically and financially until they reach adulthood. For the same reason,

further discussion on this point may be needed because few facilities in this survey set an age

restriction for sperm and testicular sperm cryopreservation, and even those that did set such

restrictions had a high upper age limit of 57.5 years.

The most common renewal frequency of extended cryopreservation for various germline cells

and tissues in patients with cancer was set at 1-year intervals. The advantage of a longer interval

is that patients can save time by not having to visit the hospital for procedures so they can

concentrate on treatment of their primary disease. However, if the interval is too long, there is

less opportunity to check on the patient's underlying disease status and their willingness to

continue germline cryopreservation. Patients with a certain frequency should be contacted not

only for cryopreservation renewal but also so that the attending reproductive physician can
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ascertain the treatment status of the primary disease; most facilities set this interval to 1 year. As

for the method of renewal, 56.8% of facilities chose to have the patient visit the clinic in person.

However, some facilities have patients renew without a visit, such as by letter, phone call, or

e-mail. Although not included in the survey, many facilities in routine clinical practice likely

choose methods that do not require in-person visits for cryopreservation renewal of embryos

(fertilized oocytes) or gametes (oocytes and sperm) for general ART patients. In fertility

preservation among patients with cancer, establishing a system that allows patients to confirm

their survival, treatment status of the underlying disease, and whether they wish to continue

cryopreservation of their germ cells and tissues without having to visit the clinic in person

would reduce the burden on patients.

Our survey revealed that many embryologists have low levels of knowledge about fertility

preservation therapy. This may be owing to the fact that cryopreservation of embryos,

unfertilized oocytes, sperm, and testicular sperm is commonly performed in ART, and the

method is not very different for patients with cancer, as well as the fact that few facilities can

perform ovarian tissue cryopreservation, a technique that is unique to oncofertility. In other

words, embryologists are able to provide cryopreservation techniques in oncofertility without

having knowledge of fertility preservation therapy, which may explain the lack of interest in

fertility preservation therapy.

13

134



253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

The survey revealed two main concerns among embryologists regarding oncofertility. One

was that it is sometimes impossible to contact patients with cancer during the cryopreservation

renewal process. The reasons for this are that, unlike patients undergoing infertility treatment,

patients with cancer concentrate on treatment of their primary disease and do not have a high

level of awareness about the cryopreservation procedures that they have undergone. Moreover,

embryologists do not know what level of care is needed for patients with cancer, making it

difficult to contact them for renewal procedures. The second concern was about the long-term

storage and management of cryopreserved specimens from patients with cancer. The reason for

this is thought to be that patients with cancer require a longer cryopreservation period than

infertile patients, and there are concerns about the ability of laboratories to store and manage

cryopreserved specimens until the date when they can be used by patients with cancer. This

includes concerns about whether staff fluctuations during that time would affect the

management of cryopreserved specimens and their related information. The Japanese Society

for Reproductive Medicine has established some institutional requirements for the management

of cryopreserved specimens in ART in Japan, but other detailed requirements have not been

established. Recently, Japanese guidelines for reproductive medicine have been published,

providing broad recommendations for the safe long-term management of cryopreserved

specimens by referring to the guidelines of overseas organizations.!* Even now, however,
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detailed information such as the ASRM guidelines'’ is not available in Japan, and this is

considered to be an issue for the future.

In this survey, many embryologists recognized that the role of embryologists in oncofertility

is very important, and many commented on the importance of specialized skills and knowledge.

The survey also clarified the need to establish a public qualification for embryologists and a

continuing education system to ensure the quality of embryologists’ professional skills and

knowledge.

In conclusion, we clarified the implementation status of embryologists' techniques in

oncofertility. Although most respondents were experienced embryologists, many had a low level

of knowledge about fertility preservation therapy. To create a medical environment in which

reproductive medical technology can be uniformly provided as fertility preservation therapy to

patients with cancer in all 47 prefectures of Japan, education for embryologists regarding

fertility preservation therapy should be improved. We also revealed difficulty among

respondents in contacting patients with cancer during the renewal period of cryopreservation

and concerns about the long-term storage and management of cryopreserved specimens,

suggesting the need to develop guidelines and crisis management strategies to address these

issues. The results of this survey suggest that embryologists play an important role in

reproductive medicine in general, including oncofertility, and that an educational system should

15

136



289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

be established in consideration of public certification of embryologists.
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Figure legends

Figure 1 Location of participating facilities.

The distribution of facilities is displayed as prefecture-level information.

Figure 2 Does your institution offer fertility preservation therapy for patients with cancer using

cryopreservation of germ cells and tissues?

Figure 3 Registration status of facilities registered as medically indicated by the Japanese

Society of Obstetrics and Gynecology that perform cryopreservation for fertility preservation.

(A) Percentage of facilities registered as medically indicated by the Japanese Society of

Obstetrics and Gynecology. (B) Registration details of facilities registered as medically

indicated.

Figure 4 Age restrictions for patients with cancer undergoing cryopreservation as fertility

preservation therapy.

(A) Presence of age restrictions for patients with cancer eligible for cryopreservation at the

responding facility. (B) Range of age restriction in facilities with age restrictions.
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Figure 5 Extended renewal of cryopreserved specimens for fertility preservation in patients with

cancer.

(A) Frequency of extended renewal of cryopreserved specimens for fertility preservation in

patients with cancer. (B) Procedure for renewal of cryopreservation period.

Figure 6 Embryologists' level of knowledge about fertility preservation therapy.

Embryologists were asked to self-rate their level of knowledge about fertility preservation

therapy, with 100% indicating no supplemental knowledge was needed.

Figure 7 Difficulties in the laboratory when cryopreserving germ cells and tissues of patients

with cancer.

Figure 8 Main keywords in open-ended responses regarding the role of embryologists in

oncofertility.
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Abstract

Purpose: Interest in fertility preservation therapy has increased due to improved survival rates and life

expectancies attributed to cancer treatments. However, the conditions of facilities that conduct

cryopreservation are unclear, and disparities in culture techniques among such facilities are concerning.

The status of embryo freezing for the fertility preservation of cancer patients in Japan was clarified via a

nationwide survey of embryologists at fertility preservation treatment institutions.

Methods: This study included 622 institutions registered by the Japan Society of Obstetrics and

Gynecology for in vitro fertilization and embryo transfer. An online survey regarding the status of embryo

freezing activities was completed by embryologists.

Results: Embryo freezing for general assisted reproductive is performed by all 352 institutions that

responded, though only 178 (50.6%) perform embryo freezing for the purpose of fertility preservation.

Forty-one institutions (23.0%) reported using different criteria or personnel when performing
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cryopreservation for the purpose of fertility preservation versus for fertility treatment. Twenty-seven

institutions (15.2%) reported freezing pronuclear stage embryos, 150 (84.3%) reported freezing cleavage

stage embryos, and 165 (92.7%) reported freezing blastocyst stage embryos. All institutions in this study

used the vitrification freezing method, and more than 90% followed the manufacturer's recommended

protocol for freezing and thawing embryos.

Conclusions: Embryo freezing is not actively implemented as a fertility preservation therapy in Japan.

Data regarding the current state of fertility preservation therapy for patients with cancer and treatment and

results following such therapy are insufficient. Further studies are needed to ensure that patients with

cancer have the opportunity to preserve their fertility without major concerns, ultimately improving their

quality of life after treatment.

Keywords:

Introduction

Recent advances in medical technology have led to significant improvements in the survival rate and life

expectancy of patients with cancer, resulting in increased interest in fertility preservation therapy and

awareness regarding the psychological impact! of initiating cancer treatment after fertility preservation

therapy. Efforts to ensure a high quality of life after cancer treatment have also increased. Fertility

preservation options for women include unfertilized egg freezing, embryo freezing, and ovarian tissue

freezing. Embryo freezing is a crucial assisted reproductive technology (ART). It is considered a well-
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established treatment, as thawed embryos have implantation rates similar to those of fresh embryos.?

Therefore, when married women pursue fertility preservation, embryo freezing is the most common method

used. In Japan, the incidence of cancer among women of reproductive age? is increasing, and the number

of patients with cancer who desire embryo freezing for the purpose of fertility preservation is expected to

continue to increase.

Embryologists play a major role in ART and cryopreservation techniques. The skill of the embryologist

significantly affects the outcome of fertility preservation therapy. However, the present state of embryo

freezing for fertility preservation ART in Japan is unclear. For example, the appropriate developmental

stages for embryo freezing, freezing and thawing methods, embryo transfer methods after thawing, and

culture techniques and methods for patients with cancer are controversial. Therefore, there may be

treatment result disparities between regions and facilities. Previous reports regarding fertility preservation

in Japan include a clinical study aimed at establishing clinical application techniques for the

cryopreservation of unfertilized eggs that was conducted by the Japan Association of Private Assisted

Reproductive Technology Clinics and Laboratories from 2007 to 2015.# In 2014, the Japanese Society of

Clinical Oncology conducted a survey to formulate clinical practice guidelines for fertility preservation in

patients with cancer’® and reported the actual conditions of fertility preservation in Japan. However, no

studies regarding embryo freezing as a technique for preserving fertility among patients with cancer have

been conducted in Japan. Therefore, the status of embryo freezing for fertility preservation in Japan is
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poorly understood.

Therefore, a survey of embryologists working at fertility preservation facilities throughout Japan was

conducted to investigate the current status of embryo freezing for fertility preservation in patients with

cancer in Japan and to establish fertility preservation techniques and a medical environment that will

enable the provision of uniform and advanced fertility preservation therapies in the 47 prefectures of

Japan.

Materials and Method

This study was approved by the Bioethics Committee of St. Marianna University School of Medicine

(approval number 5093). The online survey was distributed to 622 facilities that conduct in vitro

fertilization (IVF) and embryo transfer registered with the Japanese Society of Obstetrics and Gynecology

(ART-registered facilities). The respondents were individual embryologists working at each facility. A

letter of invitation and a QR code for the primary survey were sent to the hospital director or medical

department manager of each facility, and the survey was conducted online. Macromill Co., Ltd. (Tokyo,

Japan) was commissioned to design the online survey system. The response period was open from

February 26, 2021 to March 24, 2021. The questionnaire included 21 items regarding the background of

the institution, the culture solution and devices used for the cryopreservation of embryos, the freezing

method, and the problems encountered while implementing fertility preservation therapy. All respondents
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provided consent prior to beginning the survey. The survey also allowed respondents to withdraw their

consent at any time during the survey. Privacy protection was ensured by setting and managing access

restrictions via the assignment of individual identifications and passwords.

Results

A total of 352 Japan Society of Obstetrics and Gynecology ART-registered institutions responded to the

survey (response rate: 56.6%). Embryo freezing is performed for general patients undergoing ART at all

responding institutions (100%). However, only 50.6% (178/352) of instructions reported performing

embryo freezing for the purpose of preserving fertility in patients with cancer (Fig. 1), of which 83.7%

(149/178) were medically endorsed by the Japan Society of Obstetrics and Gynecology.

The target age for embryo cryopreservation for patients with cancer was restricted by 55.4% of

institutions (93/168), including 51.2% (53/91) with an upper limit and 41.8% (38/91) with both upper and

lower age limits (Fig. 2). The median upper limit was 45 years (range: 39-50 years), and the median lower

limit was 16 years (range: 0-20 years).

Forty-one institutions (23.0%) reported using an embryo freezing method that differed from that used

for general patients undergoing ART (Fig. 3), including 31 (75.6%) that reported lowering the grade of

the embryos to be frozen and cryopreserving more embryos; 14 that reported assigning more experienced

embryologists for patients with cancer undergoing embryo freezing; and nine (22.0%) that reported
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actively implementing Split-intra-cytoplasmic sperm injection (ICSI), a combination of conventional IVF

and ICSI during the same cycle, to obtain more embryos based on the risk of non-fertilization when

conventional IVF was conducted (Fig. 4).

Most institutions (79.2%; 141/178) employed five or fewer embryologists who were capable of

freezing and thawing embryos for patients with cancer. Twenty-eight institutions (15.7%) employed 6-10

capable embryologists, three (1.7%) employed 11-15, four (2.2%) employed 16-20, and two (1.1%)

employed 21 or more (Fig. 5).

The developmental stage at which the embryo was frozen was the pronuclear stage at 15.2% (27/178)

of institutions, the cleavage stage at 84.3% (150/178), and the blastocyst stage at 92.7% (165/178) (Fig.

6).

All 178 institutions (100%) reported using the vitrification method, and one institution (X%) reported

using the slow freezing method. The majority of institutions reported using cryopreservation devices from

company A (87.1%; 155/178), while 3.4% (6/178) used devices from company B, 23.0% (41/178) from

company C, and 0.6% (1/178) from company D. Two institutions (1.1%) reported using homemade

cryopreservation devices, and one (0.6%) used devices from another source (Fig. 7). Most institutions

(189.3%; 159/178) reported using an open type device, 5.1% (11/178) reported using a closed type device,

and 3.9% (7/178) reported using open and closed type devices. The type of device was unknown or not

reported in one institution (0.6%) (Fig. 8). In addition, most institutions (83.7%; 149/178) reported using
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cryopreservation solution from Company A, 0.6% (1/178) from Company B, 22.5% (40/178) from

Company C, and 5.1% (9/178) from Company D. Five institutions (2.8%) reported using homemade

cryopreservation solution (Fig. 9). Most institutions (81.5%; 145/178) reported using thaw solution from

Company A, 0.6% (1/178) from Company B, 21.9% (39/178) from Company C, and 5.6% (10/178) from

Company D. Seven institutions (3.9%) reported using homemade thaw solution, and one institution (0.6%)

used thaw solution obtained from another source (Fig. 10).

Embryo freezing was implemented according to the manufacturer's recommended protocols by 98.4%

60/61) of institutions for pronuclear stage embryos, 95% (151/159) for cleavage stage embryos, and 93.2%
p g ry g g ry

(165/177) for blastocyst stage embryos (Fig. 11). Modifications to the protocols included performing

artificial shrinkage treatments before freezing, changing the volume of the freezing culture medium,

changing the duration of immersion in the freezing culture medium depending on the developmental stage

and condition of the embryo, and changing the dish used (Table 1). Thawing was conducted in accordance

with the manufacturer’s recommended protocols at 93.8% (61/65) of institutions for pronuclear stage

embryos, 93.1% (149/160) for cleavage stage embryos, and 91.5% (162/177) for blastocyst stage embryos

(Fig. 12). Modifications to the protocol included changing the duration of immersion in the culture medium

according to the developmental stage and condition of the embryo, changing the osmotic pressure of the

culture medium, and changing the volume of the culture medium (Table 2).

A total of 45 institutions responded to an open-ended question regarding problems embryologists face

150



139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

when freezing embryos for patients with cancer, including 13 (31.1%) who expressed concerns regarding

the management of frozen embryos after fertility preservation therapy, including the storage period, cost,

renewal procedures, and protocol in the event of hospital closures. Thirteen respondents (28.9%) addressed

concerns regarding the criteria for freezing embryos, including the stage and grade of embryo development

and the number of embryos required. Eight institutions (17.8%) reported concerns regarding

communication with patients, such as monitoring the treatment status of the primary diseases, changes of

address, divorce or bereavement, and loss of communication. Six institutions (13.3%) wrote about securing

storage space for preservation tanks. Another six (13.3%) reported other concerns, including an inability to

perform egg retrieval due to prioritizing the treatment of the primary disease, difficulties explaining the

expected outcomes without knowing the impact of the primary disease on embryonic development, the

pressure of failure, the protocol for responding to a failure, the protocol for transferring embryos after the

primary disease was treated, and differences between fertility preservation protocols for patients with

cancer and general patients undergoing ART.

Discussion

Cryopreservation technologies for reproductive cells such as unfertilized eggs, sperm, embryos, and ovarian

tissue are essential for fertility preservation in oncofertility. Among these, embryo freezing can be

performed using the same methods used for general patients undergoing ART. The results of this survey

indicate that embryo freezing is performed for general patients undergoing ART at all of the institutions
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that responded to the survey. However, approximately half of the respondents conduct embryo freezing for

the purpose of fertility preservation. Oncofertility treatment requires close collaboration between

oncologists who treat the primary disease and reproductive medicine specialists who perform fertility

preservation. Inter-facility collaboration is being conducted at the national level in the United States and

Europe.® However, in Japan, most patients undergoing ART are treated in private clinics, highlighting the

importance of a network to foster collaboration between facilities that provide cancer treatment. At present,

the formation of this network is being led by the Japan Society for Fertility Preservation.” The small number

of embryo cryopreservation facilities for fertility preservation may be a consequence of regional

characteristics and specific conditions at each facility; however, this concern is not within the scope of this

study. As approximately 20,000 women in their 20s and 30s are diagnosed with cancer each year in Japan,®

the treatment environment for fertility preservation therapy is underdeveloped.

In addition, to perform fertility preservation therapy according to the medical indications, the

Recommended Medical Indications for Freezing and Preserving Unfertilized Eggs, Embryos (Fertilized

Eggs), and Ovarian Tissue was enacted by the Japanese Society of Obstetrics and Gynecology in April

2014. These recommendations require accreditation for fertility institutions. However, in this survey, 29

facilities were conducting embryo freezing for the preservation of fertility without accreditation. As part

of a national research promotion project, financial support for these institutions was initiated in April

2021, though institutions must be accredited as a medical institution for fertility preservation therapy by
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the Japanese Society of Obstetrics and Gynecology to receive such funds. This research promotion project

is expected to establish data regarding fertility preservation therapy for pediatric, adolescent, and young

adult patients with cancer.

Several facilities set age restrictions for embryo freezing for patients with cancer. The lower age limit is

set due to the need for vaginal manipulation for egg retrieval and sperm for fertilization, while the upper

age limit is set in consideration of the perinatal risk during pregnancy, as the thawed embryo transfer that

follows fertility preservation therapy occurs after treatment of the primary disease is finished.

Furthermore, fertility preservation therapy for patients with cancer must be performed within the

limited time before treatment for the primary disease and cannot delay the primary treatment. Therefore,

some institutions change the patient criteria, fertilization methods, developmental stage during embryo

freezing, and grade of frozen embryos. The risk of failure is lowered as experienced embryologists often

conduct embryo cryopreservation for fertility preservation in patients with cancer. Approximately 80% of

the respondents in this study employ five or fewer embryologists capable of freezing and thawing

embryos for patients with cancer, suggesting that the number of embryologists involved in cancer

reproductive medicine is relatively small.

Vitrification was used as the freezing method at all of the institutions , and nearly all of the institutions

used cryopreservation devices, freezing solutions, and thawing solutions from two companies, Company
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A and Company C. Announced in 2000, the Cryotop method,® which became popular worldwide due to

its high survival rate after freezing and thawing, was subsequently improved by various companies that

developed products for vitrification freezing. A recent study reported that the addition of fatty acids to the

thawing solution improves the developmental capacity of embryos after thawing.!® Further improvement

to embryo freezing methods are expected in the future.

Two types of freezing devices are used: open, in which the embryo is in direct contact with liquid

nitrogen, and closed, in which there is no direct contact between the embryo and liquid nitrogen. In

Western countries, closed-type devices are used to avoid viral contamination!! though most facilities in

Japan use open-type devices. Cryopreservation for fertility preservation may require a long preservation

period, indicating that significant reviews of the safety, techniques, and cost of cryopreservation and the

development of safer methods are necessary.

Though there have been no major changes in the freeze-thaw protocols provided by each manufacturer

since the development of cryopreservation supplies, the survival rate of the embryos is high, leading to

most institutions using the manufacturer’s recommended protocols. However, several institutions based

their protocols on veteran embryologists' experiences in culture work to modify the protocols, ultimately

improving treatment outcomes. The establishment of more effective protocols will require studies

regarding the details of these modifications and their effects on treatment outcomes.
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The open-response comments regarding problems in fertility preservations provided insight into the

challenges of fertility preservation therapy, indicating that several institutions put embryologists in charge

of administrative tasks, including direct communication with patients, which is traditionally not a role of

embryologists. As patients who require fertility preservation therapy are typically struggling with a

variety of health concerns before, during, and after fertility treatment, it is important for embryologists

who interact with these patients to improve their social skills, including their bedside manner and word

choice.

The results of this survey indicate that embryo freezing for fertility preservation therapy by

embryologists in Japan is not being actively implemented despite its similarities to the procedure used for

general patients undergoing ART. Embryologists expressed concern regarding the patients’ primary

disease, leading to doubts and apprehensions regarding the success of cryopreservation. These concerns

may be due to a lack of information regarding the current status of fertility preservation therapy for

patients with cancer, current treatments, and outcomes after fertility preservation. This is the first

Japanese survey of embryologists regarding the status of fertility preservation therapy, and it has provided

insight into the status of embryologists' work on fertility preservation therapy in Japan. However, more

detailed investigations, including those regarding treatment results, are necessary. For patients with cancer

to be able to concentrate on treating their primary disease and improving their quality of life after

treatment, more research regarding fertility preservation is necessary.
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The findings of this survey study will enable embryologists to actively engage in fertility preservation

therapy and create an environment in which patients with cancer can receive a high standard of treatment

anywhere in Japan.
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