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abstract

PURPOSE Oncofertility practice continues to grow in developing countries despite the lack of health care
services, especially those related to cancer care. The purpose of this study is to further explore oncofertility
practice in these countries and identify opportunities for field-wide coalescence.

METHODS We generated a survey to learn more about oncofertility practice in nine developing countries within
our Oncofertility ConsortiumGlobal Partners Network—Mexico, Colombia, Guatemala, Argentina, Chile, Nigeria,
South Africa, Saudi Arabia, and India. Their responses were collected, reviewed, and discussed.

RESULTS Surveyed centers from the nine developing countries continue to experience a similar set of common
challenges, including a lack of awareness among providers and patients, cultural and religious constraints, lack
of insurance coverage and funding to help to support oncofertility programs, and high out-of-pocket costs for
patients. Despite these barriers, many opportunities exist and there is great potential for the future.

CONCLUSION The current need is to unify the new technologies and best practices that emerge from rural
communities and developing countries with those in large metropolitan cities, both domestically (US based) and
abroad, into a functional unit: the Oncofertility Professional Engagement Network. The Oncofertility Professional
Engagement Network will bridge the gap between domestic and international programs to establish a strong
global network in which members share resources, methodologies and experiences and further build cultural
competency.
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INTRODUCTION

The Oncofertility Consortium Global Partners Network
(OCGPN), established at the Feinberg School of
Medicine, Northwestern University, Chicago, IL, aims
to provide edification and modeling to oncofertility
providers around the globe, especially in developing
countries that lack several health services related to
cancer care.1-3 Limited resources in the developing
countries makes their proper allocation and exploita-
tion of the utmost necessity, particularly in a new and
complex medical field, such as oncofertility. Recently,
OCGPN has published a pilot survey concerning onco-
fertility practice in five developing countries—Egypt,
Tunisia, Brazil, Peru, andPanama.4 The study concluded
that, despite barriers to care, many opportunities exist to
grow the field of oncofertility in these five develop-
ing countries. The study also encouraged engaging

stakeholders in developing countries and using pow-
erful networks in the United States and other developed
countries to aid in the acceptance of oncofertility on
a global level.4 As a consequent step, OCGPN has
expanded the oncofertility survey and involved in the
current study nine developing countries from Latin
America, Africa, and Asia—Mexico, Colombia, Guate-
mala, Argentina, Chile, Nigeria, South Africa, Saudi
Arabia, and India—to help them investigate their own
barriers and highlight their own opportunities.

METHODS

Survey questions were sent by e-mail to nine centers
from Latin America, Africa, and Asia within the OCGPN.
Surveyed centers from Mexico, Colombia, Guatemala,
Argentina, Chile, Nigeria, South Africa, Saudi Arabia,
and India are listed in Appendix Table A1. Survey
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questions were grouped into six categories: country profile,
cancer care, fertility treatments, fertility preservation treat-
ments, barriers to oncofertility, and opportunities of onco-
fertility (Data Supplement). Responses from surveyed
centers were collected, reviewed, and discussed.

RESULTS

All surveyed centers from the nine developing countries—
Mexico, Colombia, Guatemala, Argentina, Chile, Nigeria,
South Africa, Saudi Arabia, and India—responded to all
questions. Responses are listed in detail in the Data
Supplement—developing country profile 2016 and 2017,
cancer care, fertility treatments, fertility preservation
treatments, barriers to oncofertility, and opportunities of
oncofertility.

DISCUSSION

According to the United Nations Human Development
Reports 2016 and 2017,5 most developing countries in-
cluded in this survey have lower-to-upper-middle income
economies with a low public health expenditure as a per-
centage of gross domestic product (less than 4%). State
health insurance is still developing and does not cover the
majority of the population in lower-middle-income coun-
tries, such as India, South Africa, and Nigeria. Of interest,
Nigeria showed the highest fertility rates (5.59 births per
woman) and the lowest life expectancy (age 56 years for
women and 53 years for men; Data Supplement).

According to the WHO GLOBOCAN Study 2012,6 most
developing countries showed lower cancer incidence rates
compared with developed countries because of a lack of
national programs for screening, diagnosis, and registra-
tion. Surveyed centers reported that the most common
cancers among women are breast, cervical, uterine, lung,
colorectal, and stomach, whereas the most common can-
cers among men are lung, liver, stomach, prostate, and
colorectal. Most cancer treatments are provided for free or
are covered by insurance. Cancer treatment providers in-
clude national cancer institutes, university hospitals, spe-
cialized cancer hospitals, and public hospitals, and all of
which provide services that are either free or covered by
insurance. Some major private hospitals provide cancer
treatments that are covered by insurance or out-of-pocket
payment. Despite of the growing attention to the disease,
cancer prevention and treatment services are still not
sufficient, and the official national registries are still under
development in some countries, such as Mexico, Guate-
mala, and Nigeria (Data Supplement).

As a result of cultural reasons, most developing countries
have high fertility rates, as in Nigeria (5.59 births per
woman). In the case of infertility, patients seek treatments
early to avoid future social pressure. In Saudi Arabia,
Nigeria, and India, fertility treatments are provided only to
married heterosexual couples because of conservative
cultural and religious reasons. In most countries, the fol-
lowing assisted reproductive techniques are available:

intrauterine insemination, in vitro fertilization and intra-
cytoplasmic sperm injection, and cryopreservation of sperm,
embryo, and oocytes. Third-party reproduction is un-
regulated or prohibited in most countries as a result of
conservative cultural and religious reasons. The majority of
fertility services are provided in private centers and are not
covered by insurance. Some public centers at university
hospitals may offer low-cost fertility services and some
charities may support patients with limited resources. The
average cost of a single cycle of in vitro fertilization and
intracytoplasmic sperm injection is widely variable, starting
from 1,500 USD in India and reaching 10,000 USD in
Chile. Success rates of fertility treatments seem to be
comparable to international standards, although official
national registries are still missing in some countries, such
as Mexico, Colombia, Guatemala, Nigeria, and Saudi Arabia
(Data Supplement).

In most countries that participated in this survey, fertility
preservation treatments are provided mainly to patients
without cancer during assisted reproductive technique
treatments to cryopreserve embryos, sperm, or oocytes.
Unfortunately, patients with cancer are usually not informed
about the available fertility preservation options because of
a lack of awareness among providers. Available fertility
preservation treatments are cryopreservation of sperm,
embryo, and oocytes; however, in vitro maturation, ovarian
tissue freezing, and testicular tissue freezing are not yet
available in most countries as a result of a lack of tech-
nology and trained teams. Social egg freezing is still un-
common because of a lack of awareness. Success rates of
fertility preservation treatments in most countries are still
below international standards and no national registry for
fertility preservation services is available in any country
included in this survey (Data Supplement).

There are several common medical, economic, social, and
legal barriers to oncofertility practice in the surveyed
countries. Medical barriers include a lack of awareness
among oncologists and gynecologists, lack of advances in
early diagnosis and treatment of cancer, low referrals from
oncologists, deficient interinstitutional communication, and
the absence of oncofertility specialists. Economic barriers
include the lack of health insurance coverage for fertility
services, lack of institution and research funding, and
exclusively high costs; a majority of fertility services are
provided in private centers and paid as out-of-pocket
services. All of these factors create a financial burden to
patients. Social and legal barriers include conservative
religious, cultural, and ethical attitudes that prohibit third-
party reproduction in some countries (Data Supplement).

Despite different barriers, oncofertility still has great po-
tential in the surveyed countries for the following reasons:
Fertility preservation is the most suitable way for patients
with cancer to have children, especially in countries with
conservative culture and high fertility rates; cryopreserva-
tion of sperm, embryo, and oocytes is already available;
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cancer diagnosis and treatments are improving at new
cancer hospitals; spreading awareness among oncologists,
gynecologists, and patients can be achieved via onco-
fertility networks, media, and repeated promotion cam-
paigns; and financial support for patients, technology,
training, and research can be achieved via national and
international grants, charities, and fundraising campaigns
(Data Supplement).

Our survey confirmed that barriers to oncofertility care still
exist in developing countries with limited resources; how-
ever, it is also clear that there is momentum for clinical and
translational oncofertility activities worldwide, as confirmed
by several international guidelines.7-24 As a testament to the
success of the OCGPN, the network continues to grow in
terms of the number of participating centers, which can be
equated to an increase in the number of patients reached
worldwide. Through our efforts, the OCGPN now spans six
continents, including more than 40 countries around the
globe and 85 sites in the United States. After a thoughtful
evaluation of the status of the field and the evolving needs of
its members, it became clear that as the number of par-
ticipating centers increases, there is no longer a need to
separate these centers geographically (US based v in-
ternational). We now aim to move toward the coalescence
of the individual stakeholders in the field to OPEN (Fig 1).
As the field consists of a vast network of diverse individuals
from around the globe, it is important that members see
themselves as oncofertility ambassadors. This inclusive-
ness improves the performance, skills, and attitudes of
oncofertility stakeholders. In addition, working together
collectively can help to highlight the importance on this field
in patient care to be considered in the future as part of the
public budget in developing countries. OPEN helps us
move forward from a previous model that separated net-
works on the basis of geography—domestic versus glob-
al—toward an inclusive model that allows all stakeholders
to participate in the same activities regardless of physical

location. We have connected common goals and interests
to enable a network of engaged professionals and trainees,
both in the United States and abroad, who share a passion
for oncofertility and reproductive health.25 These teams
have created a series of intellectual and didactic products,
but until now this work has largely been segregated within
domestic and international sites.1-4 To capture the full in-
tellectual capacity of the group, OPENwill create a framework
by which the entire field can first share information, then
translate it to fit the individual needs of each unique center,
thereby transforming the field into a globally recognized, yet
culturally sensitive, field.26

In conclusion, the surveyed centers from the nine de-
veloping countries continue to experience a similar set of
common challenges, including a lack of awareness among
providers and patients, cultural and religious constraints,
lack of insurance coverage and funding to help support
oncofertility programs, and high out-of-pocket costs for
patients. The current need is to unify the new technologies
and best practices that emerge from rural communities and
developing countries with those in large metropolitan cities,
both domestically (US based) and abroad, into a functional
unit, OPEN. OPEN will bridge the gap between domestic
and international programs to establish a strong global
network in which members share resources, methodolo-
gies, and experiences, and further build cultural compe-
tency in the field of oncofertility.
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APPENDIX

TABLE A1. Surveyed Centers and Countries
Continent Country Surveyed Center (name and address) Coauthor

Latin America Mexico Instituto Nacional de Ciencias Médicas y Nutrición
“Salvador Zubirán”, Vasco de Quiroga 15, Belisario
Domı́nguez, 14080, Mexico City, México

Marı́a Teresa Bourlon de los Rı́os, MD, MSc; e-mail:
maitebourlon@gmail.com

Yuly Andrea Remolina Bonilla, MD; e-mail: yaremolinab@
gmail.com

Colombia Instituto Nacional de Cancerologı́a
Street 1rst #9-85, Bogotá, Colombia

Yuly Andrea Remolina Bonilla, MD; e-mail:
yaremolinab@gmail.com

July Andrea Russi Noguera, MD; e-mail:
andrearussinoguera@gmail.com

Juan Carlos Velásquez Velásquez, MD; e-mail:
jcvelasquez.2000@gmail.com

Guatemala Instituto Guatemalteco de Seguridad Social, 9th St 7-55
Zone 9, Guatemala City, Guatemala

Jennifer Ivonne Dominguez Pineda, MD, MSc; e-mail:
jennifer.dom@gmail.com

Mario Daniel Castro Aldecoa, MD; e-mail: mdcastroaldecoa@
gmail.com

Argentina Pregna Medicina Reproductiva Procrearte Fabio Sobral, MD; e-mail: fsobral@pregna.com.ar

Guillermo Terrado; e-mail: gterrado@pregna.com.ar

Ramiro Quintana, MD; e-mail: ramiroquintana@hotmail.com

Gabriela Rodriguez, MD; e-mail: gabriela.m.rodriguez@
hotmail.com

Tomas Quintana, MD; e-mail: Tquinta@hotmail.com

Luz Viale, MD; e-mail: Viale.luz@gmail.com

Chile Centro de Reproducción Humana de la Universidad de
Valparaiso. Hontaneda 2664, Valparaı́so, Chile

Anibal Scarella Chamy MD; e-mail: anibal.scarella@uv.cl

Africa Nigeria The Oncology and Fertility Centres of Ekocorp Plc (Eko
Hospitals), 31, Mobolaji Bank-Anthony, Ikeja, Lagos,
Nigeria

Nonso Daniels, MSc; e-mail: nonsod@yahoo.com

Adegbite A. Ogunmokun, MB.BS; e-mail: gbiteogunmokun@
yahoo.com

South Africa Vitalab Fertility Centre, Johannesburg, South Africa Chris Venter. MBChB, MMED, FCOG (SA); e-mail: chrisv@
vitalab.com

Department Medical Oncology, University of
Witwatersrand Johannesburg South Africa, Wits Donald
Gordon Medical Center and Charlotte Maxeke
Johannesburg Academic Hospital, Division of Medical
Oncology

GS Demetriou, Cert Med Onc (SA), FCP (SA), MBBCH (Wits);
e-mail: georgiademetriou@hotmail.com

Asia Saudi Arabia Thuriah Medical Center, 244 Makkah Rd and Takhassusi
St, PO Box 50246, Riyadh, 11523, Kingdom of Saudi
Arabia

Murid Javed, MSc (Hons), PhD; e-mail: murid.javed@
thuriah.com.sa

Hamad Al Sufyan, MBBS, FRCOG; e-mail: hamadsufyan@
yahoo.com

India Fertility Preservation Centre, Department of Clinical
Embryology, Kasturba Medical College, Manipal
Academy of Higher Education, Manipal-576 104, India

Satish Kumar Adiga, PhD; e-mail: satish.adiga@manipal.edu

Mother and Child Hospital, D-59, Defense Colony, New
Delhi, Delhi 110024

Karthik S Udupa MD, DM; e-mail: Udupa.karthik@
manipal.edu

Nalini Mahajan, MD, M.Med Sci (ART); e-mail:
dr.nalinimahajan@gmail.com

Dr. Patil’s Fertility and Endoscopy Clinic, # 1, Uma
Admiraity, 1st Floor, Bannerghatta Rd, Bengaluru,
Karnataka 560029

Madhuri Patil, MD, DFP, DGO, FCPS, FICOG (Mumbai);
e-mail: drmadhuripatil59@gmail.com
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