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ABSTRACT

Study Objective: To measure parental attitudes toward fertility preservation (FP) in female adolescent cancer patients in a Middle Eastern
country to understand barriers to decision-making and decisional conflicts.

Design and Setting: A questionnaire was distributed to parents of all female adolescents at a tertiary care center from February 2018 to
September 2018.

Participants: A total of 70 families.

Interventions: None.

Main Outcome Measures: Parental attitudes toward FP.

Results: The educational level of parents was associated with the knowledge about the side effects of treatment (P < .001). FP options were
not offered to parents in 60/70 (85.6%) of cases. Oocyte cryopreservation was an acceptable option for 23/70 (32.9%) of interviewed parents
who agreed on collecting the oocytes using vaginal ultrasound. The fear of disrupting the hymen was the main reason for disapproval in
20/70 (28.6%) of cases. The religious preference of the family was a significant factor in the acceptance of vaginal ultrasound and vaginal
oocyte retrieval. The educational level of parents, the monthly income, and the current employment status were not linearly associated
with their acceptance to approve their daughters’ undergoing oocyte cryopreservation through the vaginal route (%% = 100.651; P < .001).
Conclusion: Parents are not aware of the effect of cancer treatment on future fertility of their daughters. Ethical, social, and religious
barriers affect the decision-making for FP. However, a major interest exists among parents for FP, highlighting the importance of devel-

opment of an oncofertility program, involving a multidisciplinary team to initiate proper counseling and guidance.
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Introduction

The survival rate for childhood and adolescent cancers
has improved remarkably to reach an overall cure rate of
80% at 5 years.' The improvement in survival reflects the
advancements of medical treatments, however, at the
expense of a variety of adverse outcomes.” Compromised
fertility due to decreased gonadal function is one of the
detrimental effects of chemotherapy and/or radiotherapy
on gonads.> Counseling about fertility preservation (FP) is
thus an important facet before starting any therapy to avoid
any potential loss of fertility after the treatment.

When confronted with the diagnosis of malignancy in
their child, parents are overloaded with information
regarding the effect of cancer treatment. Parents are being
asked to make a critical and thoughtful decision about FP
that might affect the quality of life of their child during a
stressful time of cancer diagnosis and treatment. Ninety-

The authors indicate no conflicts of interest.

Dalia R. Khalife and William Kutteh contributed equally to this work as co-first
authors.

* Address correspondence to: Ghina S. Ghazeeri, Division of Reproductive Endo-
crinology and Infertility, Department of Obstetrics and Gynecology, American
University of Beirut Medical Center, Hamra, PO Box 113-6044, Beirut, Lebanon;
Phone 01-350000 x5618; fax: +961 1 370829

E-mail address: gg02@aub.edu.lb (G. Ghazeeri).

four percent of oncologists approve that a fertility consult
is essential before the start of any cancer treatment.* Mul-
tiple options of FP exist, yet the practice in Lebanon is
dominated by a lack of awareness and knowledge, chal-
lenging physicians and patients. The process is surrounded
by multiple challenges including ethical and legal barriers.’
The ideal option for FP in female adolescent patients is the
cryopreservation of oocytes, which necessitates the collec-
tion of the oocytes via a vaginal approach. Unfortunately,
this is not always possible because of time constraints,
leaving ovarian tissue cryopreservation as the only option
for some patients.

Studies measuring parental attitudes toward FP in male
cancer patients were previously reported.°® To our
knowledge, none of these studies addressed the attitudes of
parents of female cancer patients. We believe that unique
ethical barriers to routine FP in adolescent cancer patients
exist in Lebanon. The purpose of this survey was to eluci-
date parental attitudes and analyze the ethical dilemmas
toward FP in female adolescent cancer patients. The goal
was to shed the light on the barriers that fertility specialists
face, as well as the acceptability of invasive procedures such
as ovarian tissue and oocyte cryopreservation among par-
ents of female adolescents diagnosed with cancer. We
focused on the parents’ roles and principles including reli-
gious, cultural, and ethical values, and whether these could
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affect their decisions to proceed with the different FP
options.

We hypothesized that parents, when offered a FP option
for their daughters, would not accept oocyte cryopreser-
vation on the basis of unique ethical and religious views.

Materials and Methods

Parents of all female adolescents who presented for
treatment at the St Jude Childhood Cancer Center at the
American University of Beirut Medical Center (AUBMC)
from February 2018 to September 2018, were included in
this study. The study was approved by the institutional re-
view board.

Our survey was on the basis of a validated questionnaire
proposed to adolescent male cancer patients to measure
parental attitudes toward FP.” The questionnaire was
distributed to parents who came with their daughters for
treatment (chemotherapy/radiotherapy), at the time of an
initial or follow-up visit or at the time of cancer diagnosis at
the St Jude Cancer Center at AUBMC. Mothers and/or fathers
were asked to fill the questionnaire (available in English and
Arabic languages) in a closed room to protect the privacy
and anonymity of the family.

The first part of the questionnaire included questions
about the baseline characteristics and socioeconomic status
of families, age of child at initial diagnosis, and type of
malignancy. In the second part, information on parents’
knowledge and attitudes toward FP were collected and
parents were asked about their opinion toward oocyte
cryopreservation through the vaginal approach. The third
part included questions about parents’ attitudes toward
different chances of infertility.

Study Population

We included parents of pubertal female patients at the
time of the survey. However, 10 patients were 10 years of
age or younger at the time of their diagnosis. The other 60
patients had at least 1 menses at the time of cancer diag-
nosis. The age of the patients was between 11 and 20 years,
who received or were receiving treatment (treatment
defined as surgery, chemotherapy, radiation therapy, or any
combination of these).

Outcome Measures

The knowledge of the parents toward the effect of cancer
treatment on fertility, the knowledge about the current FP
options, as well as their readiness to have their daughters
undergo FP were evaluated. In addition, attitudes toward FP
was assessed with respect to parental educational level,
socioeconomic status, and religion.

Sample Size and Statistical Calculations

Because the number of new cases admitted to our center
is between 0 and 4 cases per month, using the formula of
sample size calculator for survey, 70 patients were needed
to be recruited to detect any significance in the parental

attitudes with a margin of error of 1% and 95% confidence
level.

Data are presented for all female patients between 11
and 20 years of age at the time of cancer diagnosis.
Descriptive analysis was performed for all categorical and
continuous variables. Baseline characteristics of parents and
daughters were assessed, and % tests were performed to
assess the linearity of association between the educational
level, religion, and awareness among parents regarding FP
options. A P value of .05 or less was considered to be sta-
tistically significant. Statistical analysis was performed us-
ing SPSS version 24 (IBM Corp).

Results
Baseline Characteristics of Parents and Female Adolescents

Seventy-two parents were approached and asked to fill
the questionnaire. A total of 70 parents accepted to take part
of the study (response rate of 97.2%). The mother of the
adolescent filled the survey in 37/70 (52.8%) of the cases
with a mean maternal age of 42.81 (£6.6) years (Table 1).
Most of the patients were Lebanese (68/70: 97.1%) and
Muslim (39/70: 55.8%). Families were from all over the
country, with most being from Mount Lebanon (28/70:
40.1%). Our population was of low socioeconomic status, 47/
70 (66%) had only a high school education and 25/70 (36%)
had a monthly income not exceeding 1000 US dollars.

The most common malignancies were acute lympho-
blastic leukemia (29/70: 41.4%) and osteosarcoma (11/70:
15.7%). The mean age of patients at the time of the diagnosis
was 12.2 (£2.67) years (Table 1). Ninety-seven percent of the
adolescents were still receiving treatment at the time of the
questionnaire. Only 6/70 (8.6%) of the female adolescents
had a poor health condition, according to their parents.

Parents’ Knowledge and Attitudes About FP Options

Less than half of the parents (44.3%) were aware of the
risk of adverse effects of cancer treatment on fertility before
the initiation of cancer treatment (Table 2). Forty-two
percent had received this information from the treating
physician (29/70). When questioned about the side effects
of cancer treatment, 49/70 parents were concerned about
the effect on normal growth and development of their
daughters (70%) rather than infertility (20/70: 28.6%).

Parents with higher educational levels were more con-
cerned about fertility-related issues of their daughters after
treatment than parents with lower educational levels
(Pearson % = 76.6; P < .001). The educational level of par-
ents was also associated with the knowledge about the side
effects of treatment. Parents with at least a bachelor's degree
(19/70; 27.2%), were more aware of the risk of adverse events
of cancer treatment on fertility and were more concerned
about infertility related to treatment (Pearson 3> = 87.5
[P < .001]; Pearson % = 74.1 [P < .001], respectively).

FP was not offered to parents in 60/70 (85.6%) of cases,
whereas only 4/70 (5.7%) were proposed oocyte cryopres-
ervation and 2/70 (2.9%) medical suppression with gonad-
otropin releasing hormone (GnRH) analogues (Table 2).
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Table 1
Demographic Characteristics of Female Adolescents and Parents (N = 70; Status at
the Time of Completing the Questionnaire)

Characteristic n (%) or Mean =+ SD

Characteristics of parents
Parent completing survey

Mother 7 (52.8)
Father 33 (47.2)
Education level of parent

Illiterate 4(5.7)
High school and below 47 (67.1)
Bachelor or equivalent 17 (24.3)
Master or equivalent 2(2.9)
Doctoral or equivalent 0(0)

Monthly income (US dollars)

Less than 1000 25 (35.7)
Between 1000 and 5000 32 (45.7)
More than 5000 1(1.4)
Prefer not to answer 12 (17.2)
Employment status
Unemployed 32 (45.7)
What is your daughter's health condition at this
point of time?
Very good 28 (40)
Good 36 (51.4)
Poor 6(8.6)
Still receiving any treatment? 68 (97.1)
Religion
Christian 19 (27.1)
Druze 11 (15.7)
Muslim 39 (55.8)
Prefer not to answer 1(1.4)
Characteristics of female adolescents
Types of girls' cancer
Acute lymphoblastic leukemia 29 (41.4)
Ewing sarcoma 4 (5.7)
Anaplastic lymphoma 2(2.8)
Acute myelocytic leukemia 2(2.8)
Rhabdomyosarcoma 6(8.6)
Osteosarcoma 11 (15.7)
Optic nerve glaucoma 1(1.5)
Medulloblastoma 3(4.3)
Neuroblastoma 6 (8.6)
Hodgkin lymphoma 3(4.3)
Lymphomas 3(4.3)
Age at the time of diagnosis, years 12.2 £2.67
Type of treatment
Chemotherapy only 43 (61.4)
A combination of chemotherapy and/or 27 (38.6)
radiotherapy and/or surgery
Number of years of treatment 1.3+ 1.1

Parents reported that the main reasons for not discussing FP
were lack of necessity (32/70: 45.7%) and difficulty in finding
proper facilities (16/70: 22.8%). However, if FP was offered,
oocyte cryopreservation would be an acceptable option for
23/70(32.9%) of these parents, who agreed on collecting the
oocytes using the vaginal route. The main reasons for
declining oocyte cryopreservation were the fear of disrupt-
ing the integrity of the hymen (20/70: 28.6%) and the risks
related to the procedure itself (18/70: 25.7%; Table 2). When
stratified according to age, the acceptance rate of parents for
vaginal retrieval did not significantly differ between the
different age groups. An acceptance rate of 3/11 (27.3%) was
observed for patients younger than 11 years old compared
with an acceptance of 20/59 (33.9%) for those older than
11 years (Pearson %> = 0.184; P = .67). When stratified ac-
cording to religion, only 18/70 (25.6%) of Muslims, 37/70
(52.6%) of Christians, and 19/70 (27.2%) of Druze would
accept their daughters to undergo transvaginal egg collec-
tion and this was significantly different among the 3 groups

Table 2
Parents’ Knowledge and Attitudes About Fertility Preservation Options (N = 70)
Item n (%)
Parents Concerned About Fertility Issues of Their Child Related 46 (65.7)
to the Treatment
The side effects of treatment that most concern me with regard
to my child's fertility
Infertility 20 (28.6)
Lower level of hormone production 0(0)
The effect on normal growth and development 49 (70)
Effects on the genetic material of my child's eggs (birth 1(1.4)
defects, risk of cancer)
Parents aware of the risk of adverse effects of cancer treatment 31 (44.3)
on fertility before initiation of cancer treatment before
this questionnaire
What is the source of awareness of these effects?
Treating oncologist 29 (41.4)
Own general knowledge 3(4.3)
Internet 2(2.9)
Other or unknown 36 (51.4)

What kind of fertility preservation options were you offered?
Oocyte cryopreservation 4 (
Ovarian transposition 2(2.9)
Ovarian tissue cryopreservation 0(

2(

Ovarian suppression with gonadotropin-releasing hormone 2.9)
analogues
Oophoropexy 2(2.9)
None 60 (85.6)
What is your reason not to apply for fertility preservation?
It was not necessary 32 (45.7)
Risks of hormones on my child's health 0(0)
Difficulty in finding proper facilities 16 (22.8)
Time was limited 9(12.9)
Expenses of the procedure 6 (8.6)
Poor success rates of fertility preservation options 1(1.4)
Other or unknown 6(8.6)
Parents agreeing that their daughter go for egg freezing and 23 (32.9)
collect the eggs using vaginal ultrasound imaging
If you don't agree, what is the main reason of disagreement
with egg freezing?
It is not a safe procedure (bleeding, infection risks) 18 (25.7)
Hormones taken for ovarian stimulation pose risks for my 0(0)
child
My daughter should decide by herself and it's not possible 5(7.1)
at her age
Cultural issue related to disruption of hymen caused by 20 (28.6)
the procedure
Delay in the chemotherapy treatment until eggs are collected 3(4.3)
It's an expensive procedure 2(2.9)
Not applicable 22 (31.4)
Parents agreeing with ovarian tissue cryopreservation, knowing 11 (15.7)
that this option is still experimental
If you don't agree, what is the main reason of disagreement
with ovarian tissue preservation?
It is still experimental; no pregnancy is guaranteed in 18 (25.7)
the future
It's an unsafe procedure (risks of bleeding, infection), 34 (48.6)
that is unnecessary
Remnant cancer may be present in the tissue collected, 6(8.6)

risking cancer relapse at future transplantation
Few physicians in the region are specialized in this field 0(0)
Not applicable

(Pearson %% = 76.0; P < .001). Merely 11/70 (15.7%) of par-
ents knew about the experimental nature of ovarian tissue
cryopreservation and 34/70 (48.6%) considered it unsafe.

The educational level of parents was not linearly asso-
ciated with their acceptance to approve their daughters'
undergoing oocyte cryopreservation through the vaginal
route (Pearson x2 = 100.651; P < .001). In addition, the
acceptance of oocyte cryopreservation via the vaginal
approach was not associated with the number of children in
the family, monthly income, employment status, or the
girl's current health condition (P < .001).
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The attitudes of parents were also measured according to
the chances of infertility and success of preserving fertility
(Table 3). More than half of the parents would agree on FP if
the chances of infertility and success rate of stored material
were more than 80%. However, the acceptance rate decreased
to 15/70 (21.4%) when chances of infertility were less than 20%

Discussion

When confronted with an adolescent cancer diagnosis,
parents face a struggle between the desire to immediately
start cancer therapy and to preserving fertility, thus the need
for thorough counseling to reach the optimal compro-
mise.”!? Cancer treatment might be gonadotoxic. Fortu-
nately, reproductive medicine has made incredible
advancements in developing FP options, thus improving the
quality of life of cancer survivors and making future
parenthood a reality. The high response rate in our survey
reflects the importance of FP for parents of adolescent cancer
patients in Lebanon. Counseling patients about FP is still low
where only 39.6% of the oncologists offer actual fertility
consultation before proceeding with cancer treatment.” This
important matter deserved a special recommendation in
2013 by the American Society of Clinical Oncology to
routinely discuss the risks of cancer treatment on future
fertility and FP options before starting any treatment.'’

Multiple options for FP are available for female adoles-
cent patients, including ovarian tissue and oocyte cryo-
preservation as well as medical ovarian suppression with
GnRH analogues before starting chemotherapy. It has been
shown that oocyte cryopreservation can be a successful
treatment in young adolescent cancer patients as young as
13 years old."? It has become the gold standard treatment
for FP in pubertal female patients.”* '

Our cohort of 70 parents of adolescent female cancer
patients at a treatment facility in Lebanon, representative of
the Lebanese population, at a religious and sociodemo-
graphic level, showed that more than half of the parents
were not aware of the risk of adverse fertility effects of
cancer treatment. Most patients 60/70 faced the diagnosis
of cancer with no insight about the different FP options
(85.6%). However, the informed decision is largely bounded
by ethical, religious, social, and financial factors.

Barriers for Discussing Fertility Issues

Cultural and Religious Barriers to FP
Preserving virginity until marriage is still a critical issue
in Middle Eastern societies. Women refrain from sexual

Table 3
Parents’ Attitudes Toward Different Chances of Infertility and Different Success Rates
of Fertility Preservation (N = 70)

Question n (%)

Would you desire fertility preservation if chance of infertility is less 15 (21.4)
than 20%?

Would you desire fertility preservation if chance of infertility is
greater than 80%?

Would you desire fertility preservation, if success rate of using stored 11 (15.7)
material is less than 20%?

Would you desire fertility preservation, if success rate of using stored 38 (54.3)
material is greater than 80%?

41 (58.6)

intercourse before marriage to respect the social norms
because an unbroken hymen is recognized as the sign of
purity and virtue.'® When it comes to FP, a serious conflict
exists between medicalization and religion. In the case of
medical oocyte cryopreservation, virginity is negotiated
similarly as it was in the case of social egg freezing in a
survey done in Turkey.!”

Parents might deny oocyte cryopreservation to preserve
the virginity of their daughter as an indicator of chastity
contrary to the recommendations of the medical team."”
One can expect that the need for FP as a medical service
would play a role in changing the moral norms and beliefs.
However, the preservation of the hymen is still one
important honorable factor in Muslim and Druze families,
who are more likely to reject FP because of ethical reasons.
It is well demonstrated in our survey that Muslim patients
would be more against oocyte cryopreservation using a
vaginal approach. However, there is no evidence in the
literature regarding FP using the vaginal approach in soci-
eties in which Christian religion prevails.

Moreover, we showed that the acceptance of egg freezing
using the vaginal route was not affected by the educational
level of parents, the socioeconomic status, their monthly
income, or the demographic characteristics of the family,
which is in line with surveys done on male adolescents with
cancer.”'® Being highly educated or with higher income did
not influence the decision to proceed with oocyte freezing.

Typically, when faced with a medical problem, medi-
calization should lead to the exclusion of any potential
moral restrictions. Yet, religious objections to oocyte cryo-
preservation prevail over the medical need in our country."”
Extensive counseling for a better knowledge about the risks
of infertility and the different options available is required
because all parents agreed on pursuing FP to preserve the
fertility of their daughter after treatment. Accordingly,
redefining virginity in a developmental rather than organic
term becomes mandatory."”

Knowledge Barriers to FP

FP is challenging in Lebanon because of a lack of
awareness and insurance coverage. Despite the new
American Society of Clinical Oncology recommendations, it
is quite disappointing to observe the lack of improvement in
knowledge and perception of the different FP options. Un-
fortunately, less than 50% of the treating physicians are
counseling their patients about FP before treatment, which
is in line with the survey recently published from our
institution.* Our oncologists are generally uncomfortable in
providing FP information, thus patients remain unaware of
the different options of FP. Despite that GnRH agonist sup-
pression is a rapid and noninvasive treatment, it was only
offered to fewer than 3% of the patients. Moreover, it is still
not widely prescribed because of the conflicting evidence of
its effectiveness.”>'” This highlights the urgent need to
establish a multidisciplinary team that can help parents and
families make proper decisions. Female adolescent patients
at high risk for infertility should be identified at the
beginning of the treatment, and coordination among con-
cerned health care providers could provide the best options
for a successful FP counseling.
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When asked about attitudes toward chances of infertility,
less than one-fourth of parents would agree on FP even
when the chances of infertility are less than 20%, suggesting
that a fertility consult is mandatory to make an informed
decision. Scarcity of fertility consultations might also be
explained by the prohibitive costs of FP procedures that are
not covered by health insurance in Lebanon especially
because most of our patients were from low socioeconomic
status.

Our results are in line with the results carried out in a
cross-sectional survey in Switzerland, in which the different
options of FP were explained in 15% of cases, mainly for lack
of time.”"

In light of the results of our survey, several barriers
confront the acquisition of a successful FP program, and
merit our consideration. First, oncologists at our institution
are not routinely considering FP options for newly diag-
nosed cancer patients. Recently more eligible female
adolescent cancer patients are being referred to fertility
experts at the time of cancer diagnosis to counsel them
about the deleterious effect of gonadotoxic treatment and
about the different available options, which was not the
case a few years ago. Second, a multidisciplinary team
should counsel parents and their respective daughters
about the risks of cancer treatment on their fertility, quality
of life, and the different FP options.

Strengths and Weaknesses of the Study

In addition to the high response rate, to our knowledge,
this is the first survey to provide information on the
parental attitudes toward FP in adolescent female cancer
patients. Moreover, the questionnaire used was a validated
one, providing reliability and consistency of the results. The
limitations of the study are the ones inherent to the study
design itself, which includes some unclear data because
some responses might have been interpreted differently by
parents. We also failed to ask the parents about their atti-
tude toward FP if an approach other than the transvaginal
route was used.

Conclusion

This report highlights decisional conflicts that parents
face upon their child's cancer diagnosis. We report on the
current practice in a developing country where many pa-
tients are neither offered nor counseled properly about
different FP options. In a country where religions are still
cultural priorities, we were able to show that patients with
different religious backgrounds might have different fore-
sight toward FP. Parents do consider FP an important health
issue to their daughters, even when the chances of infer-
tility are low, however, lack of awareness exists in our re-
gion. Our data indicate that fertility counseling is bounded
by some religious and ethical constraints and transvaginal
oocyte aspiration is not always appreciated by parents.

Counseling parents in the Middle East should focus on the
possibility of losing the ability to bear a child rather than
losing virginity.

This study highlights the importance of development of a
FP program and a multidisciplinary team, that would offer
patients and parents a well informed fertility consult before
undergoing any cancer treatment.
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