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abstract

PURPOSE The global pediatric oncology clinical research landscape, particularly in Central and South America,
Africa, and Asia, which bear the highest burden of global childhood cancer cases, is less characterized in the
literature. Review of how existing pediatric cancer clinical trial groups internationally have been formed and how
their research goals have been pursued is critical for building global collaborative research and data-sharing
efforts, in line with the WHO Global Initiative for Childhood Cancer.

METHODS A narrative literature review of collaborative groups performing pediatric cancer clinical research in
each continent was conducted. An inventory of research groups was assembled and reviewed by current
pediatric cancer regional and continental leaders. Each group was narratively described with identification of
common structural and research themes among consortia.

RESULTS There is wide variability in the structure, history, and goals of pediatric cancer clinical trial collaborative
groups internationally. Several continental regions have longstanding endogenously-formed clinical trial groups
that have developed and published numerous adapted treatment regimens to improve outcomes, whereas other
regions have consortia focused on developing foundational database registry infrastructure supported by large
multinational organizations or twinning relationships.

CONCLUSION There cannot be a one-size-fits-all approach to increasing collaboration between international
pediatric cancer clinical trial groups, as this requires a nuanced understanding of local stakeholders and
resources necessary to form partnerships. Needs assessments, performed either by local consortia or in
conjunction with international partners, have generated productive clinical trial infrastructure. To achieve the
goals of the Global Initiative for Childhood Cancer, global partnerships must be sufficiently granular to account
for the distinct needs of each collaborating group and should incorporate grassroots approaches, robust
twinning relationships, and implementation science.
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INTRODUCTION

There are an estimated 397,000 annual cases of
childhood cancer globally, with a higher burden in low-
resource nations.1 Outcomes for children with cancer
are widely variable on the international stage, with
overall survival rates for common childhood cancers
such as acute lymphoblastic leukemia (ALL) ranging
from more than 90% in many high-resource nations to
as low as 50% in some countries.2 In 2018, the WHO
announced the Global Initiative for Childhood Cancer,
with the goal of achieving a 60% survival rate for all
children with cancer by 2030 by mobilizing numerous
regional and national stakeholders.3,4 To achieve these
goals, WHO developed the CureAll framework, which
highlights the importance of establishing roadmaps for
the treatment of childhood cancer, including the de-
sign of adapted treatment regimens for resource-

limited health systems and the development of the
data collection infrastructure and implementation
models required to demonstrate the efficacy of those
regimens in clinical trials.5,6 Collaborative research
through cooperative groups and multinational con-
sortia has been a significant pathway for improved
outcomes in pediatric oncology since the founding of
the first pediatric cancer clinical trial group by the US
National Cancer Institute (NCI) in 1955.7-9 National
and regional groups have since coalesced into several
large international groups, including the Children’s
Oncology Group (COG) and tumor-specific study
groups formed under the umbrella of the Société
Internationale d’Oncologie Pédiatrique (SIOP).8,10

However, the clinical research landscape outside of
these large and well-established groups—and in the
regions of Central and South America, Africa, and Asia,
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which bear the highest burden of global childhood cancer
cases—is less characterized in the literature. Better un-
derstanding of the clinical data sources that currently exist,
how these data were collected, and how existing pediatric
cancer clinical research groups in these regions have been
formed and for which purposes is critical for building and
evaluating collaborative efforts within these regions to
achieve the WHO initiative’s goal. Furthermore, given the
distinct epidemiology of patients with childhood cancer and
the unique resources available to pediatric oncologists
across regions, a one-size-fits-all approach to performing
clinical research, executing clinical trials, and collecting
data is likely not possible or appropriate.7 As such, the
interfaces between large consortia and smaller regional or
national clinical trial groups must be customized to account
for a variety of organizational structures and the particular
logistical realities and local research priorities of the
countries that they serve.

The aim of this narrative review is to describe how inter-
national pediatric cancer clinical trial groups are currently
structured and for which purposes, with the goal of iden-
tifying sources of existing and future pediatric cancer data
and common characteristics of established consortia to
inform efforts such as the WHO Global Initiative for
Childhood Cancer. To establish a reference point, we begin
with a summary of the large pediatric cancer clinical trial
groups in North America and Europe. We then narratively
summarize the current pediatric cancer clinical trial col-
laborative groups in other regions. After reviewing the lit-
erature for groups performing pediatric cancer clinical
research in each continent, we assembled an inventory of
groups for review by our coauthors, current pediatric
cancer regional and continental leaders. After coauthor
consultation, a final list was established (Table 1), and each
group was narratively described with identification of
common themes among consortia.

METHODS

Pediatric Oncology Clinical Trial Groups in North America

and Europe

United States. COG was formed through a formal merger of
four pre-existing cooperative groups in 2000 in the United
States and now includes more than 200 institutions in the
United States, Canada, Saudi Arabia, Australia, and New
Zealand.8,9,11,12 COG has published more than 1,000
manuscripts since its inception and has designed many
therapeutic regimens widely used today.8 COG is one of the
six clinical trial groups designated by the NCI’s National
Clinical Trials Network, and COG’s organizational structure
includes multidisciplinary disease-specific research com-
mittees that develop clinical trials to be executed at member
institutions.11

Europe. SIOP was founded in 1969 by a group of pedia-
tricians in Europe, with its first clinical trial of nephroblastoma
launched in 1971.10 Initially based mainly in Europe, SIOP
included pediatric oncologists from low-resource nations
from its outset and began wider incorporation when it for-
mally launched the Pediatric Oncology in Developing
Countries (PODC) committee in 1990, now called the SIOP
Global Health Network.10,13 Around this time, SIOP created
continental branches with elected presidents and inde-
pendent governance structures to meet the individual needs
of their constituent nations.10 For example, SIOP Europe
(SIOPE) was founded in 1998 and became an independent
legal entity in 2007, now representing 35 European nations
with membership through the national pediatric oncology
society of each country and collaborating with more than 20
separate disease-specific clinical trial groups.14-16 Other
continental branches have distinct governance structures,
as will be discussed in this review. Although SIOP historically
gave its name to clinical trials executed by the academic
consortia of its members in the 1970s and 1980s, changes

CONTEXT

Key Objective
To narratively describe pediatric cancer clinical trial groups on the international stage, with the goal of identifying the structure

and function of these consortia, as well as the clinical data sources they collect, to reveal opportunities for collaborative
efforts within these regions.

Knowledge Generated
There is an exceptional variety in pediatric oncology collaborative groups across continents with respect to clinical trial design

and execution. Childhood cancer care is improved in regions with collaborative pediatric cancer groups, regardless of
income status, in which implementation science, database registry creation, and clinical trials can be incorporated into
standardized cancer treatment.

Relevance
This review suggests that a one-size-fits-all approach to increasing collaboration between international pediatric cancer

clinical trial groups is not possible, with a nuanced understanding of local stakeholders and needs necessary to form
partnerships.
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TABLE 1. Summary of All Pediatric Cancer Collaborative Clinical Trial Groups Outside North America and Europe Identified in This Review

Pediatric Clinical Trial Group Regions Represented Parent Founding Body
Year

Founded Collaborative Relationships
Published

Clinical Trials

South America

GATLA Argentina — 1967 I-BFM, AIEOP, Children’s Cancer and
Leukaemia Group in the United
Kingdom, French Group for Childhood
ALL, DCOG, NOPHO, Belgian Society of
Pediatric Hematology and Oncology

Yes

SOBOPE Brazil — 1981 GALOP, MaGIC Yes

BWTSG Brazil — 1986 SIOP Yes

PINDA Chile — 1988 AIEOP, I-BFM, COALL, FRALLE, NOPHO,
MRC, DCOG, CPH, HKPHOSG, SJCRH,
GALOP

Yes

GALOP Argentina, Brazil, Chile, Uruguay — 2008 SOBOPE, PINDA, COG, MaGIC Yes

CLEHOP Argentina, Chile, Brazil, Colombia, Peru,
Ecuador, Venezuela, Mexico, and the
AHOPCA member nations

GATLA, AHOPCA 2015 GATLA, AHOPCA, SOBOPE, PINDA,
SJCRH

No

Central America and Mexico

AHOPCA Guatemala, El Salvador, Honduras,
Nicaragua, Costa Rica, Panama,
Dominican Republic, Haiti

Twinning program between Nicaragua
and Italy

1998 CLEHOP, SJCRH, POGO Yes

MAS Mexico SJCRH 2016 — No

Caribbean

SCI Bahamas, Barbados, Jamaica, Saint Lucia,
Saint Vincent and the Grenadines,
Trinidad and Tobago

SickKids 2013 — No

Middle East

MECCA Bahrain, Egypt, Iran, Jordan, Lebanon,
Morocco, Oman, Qatar, Saudi Arabia,
Syria, Tunisia, Turkey, UAE, Yemen

— 2000 — No

POEM Afghanistan, Algeria, Armenia, Bahrain,
Bangladesh, Egypt, Georgia, India, Iran,
Iraq, Jordan, KSA, Kuwait, Lebanon,
Libya, Morocco, Nepal, Oman, Pakistan,
Palestine, Qatar, Sri Lanka, Sudan, Syria,
Tunis, Turkey, UAE, and Yemen

SJCRH 2013 SJCRH No

Israeli Study Group of Childhood
Leukemia

Israel ISPHO 2019 I-BFM, COG, EBMT, SIOPEN No

Africa

SACCSG South Africa, Namibia — 1987 — No

GFAOP Algeria, Morocco, Tunisia, Burkina Faso,
Benin, Cameroon, Côte d’Ivoire, Gabon,
Guinea, Central African Republic,
Republic of the Congo, Democratic
Republic of the Congo, Mali, Mauritania,
Madagascar, Niger, Senegal, Togo

— 2000 SIOP Yes

Collaborative Wilms Tumour Africa Project Ethiopia, Ghana, Cameroon, Malawi,
Uganda

SIOP 2014 SIOP Africa Yes

(Continued on following page)
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TABLE 1. Summary of All Pediatric Cancer Collaborative Clinical Trial Groups Outside North America and Europe Identified in This Review (Continued)

Pediatric Clinical Trial Group Regions Represented Parent Founding Body
Year

Founded Collaborative Relationships
Published

Clinical Trials

APNOS Egypt, Morocco, Algeria, Tunisia, Libya,
Sudan, Nigeria, Zimbabwe, Kenya

— 2019 — No

Pediatric Oncology Group of East Africa Tanzania, Burundi, Rwanda, Uganda,
Kenya, South Sudan, Ethiopia

— — — No

South-Central Asia and Indian Subcontinent

InPOG India Indian Academy of Pediatrics 2008 — No

EurADO Armenia, Azerbaijan, Belarus, Kazakhstan,
Kyrgyzstan, Moldova, Mongolia, Russia,
Tajikistan, Ukraine, Uzbekistan

— 2018 SJCRH No

East and Southeast Asia

TPOG Taiwan — 1988 JCCG Yes

Indonesian Pediatric Association
Hematology Oncology Working Group

Indonesia — 1994 — Yes

HKPHOSG China, Hong Kong — 1996 I-BFM, CCLG, MASPORE, JCCG Yes

CCCG China China Anti-Cancer Association 1997 SJCRH Yes

GZCLG, now known as the SCCCG China — 2002 — Yes

ThaiPOG Thailand — 2002 — Yes

MASPORE Malaysia, Singapore — 2003 HKPHOSG, JCCG Yes

CCLG China — 2008 HKPHOSG Yes

KPHOG South Korea Korean Society of Pediatric Hematology-Oncology 2014 — No

JCCG Japan JSPHO 2014 COG, APHOG/SIOP Asia, I-BFM, TPOG,
HKPHOSG, MASPORE, Cambodia Child
Oncology Group, MaGIC

Yes

APHOG Asia SIOP Asia 2021 InPOG, JCCG, K-PHOG, TPOG, ThaiPOG,
CCCG, HKPHOSG, others

No

Oceania

ANZCHOG Australia, New Zealand SIOP Oceania 1985 AIEOP, I-BFM, EuroNet PHL, SickKids,
SJCRH, EpSSG, SIOPEN, CONNECT
Consortium

Yes

Abbreviations: AHOPCA, Asociación de Hemato-Oncologı́a Pediátrica de Centro América; AIEOP, Associazione Italiana di Ematologia e Oncologia Pediatrica; ALL, acute lymphoblastic leukemia;
ANZCHOG, Australian and New Zealand Children’s Hematology and Oncology Group; APHOG, Asian Pediatric Hematology and Oncology Group; APNOS, African Pediatric Neuro-Oncology Society;
BWTSG, Brazilian Wilms Tumor Study Group; CCCG, Chinese Children Cancer Group; CCLG, Chinese Children Leukemia Group; CLEHOP, Consorcio Latinoamericano de Enfermedades
Hematooncológicas Pediátricas; COALL, German Cooperative Study Group for Acute Lymphoblastic Leukemia; COG, Children’s Oncology Group; CPH,Working Group for Pediatric Hematology in the Czech
Republic; DCOG, Dutch Childhood Oncology Group; EBMT, European Bone Marrow Transplantation Group; EpSSG, European Paediatric Soft Tissue Sarcoma Study Group; EurADO, Eurasian Alliance in
Pediatric Oncology; EuroNet PHL, European Network for Paediatric Hodgkin Lymphoma; FRALLE, French Acute Lymphoblastic Leukaemia Group; GALOP, Grupo de América Latina de Oncologı́a
Pediátrica; GATLA, Grupo Argentino de Tratamiento de la Leucemia Aguda; GFAOP, Groupe Franco-Africain d’Oncologie Pédiatrique; GZCLG, Guangzhou Childhood Leukemia Group; HKPHOSG, Hong
Kong Paediatric Haematology & Oncology Study Group; I-BFM, International Berlin-Frankfurt-Munster Study Group; InPOG, Indian Pediatric Oncology Group; ISPHO, Israeli Society of Pediatric
Hematology-Oncology; JCCG, Japan Children’s Cancer Group; JSPHO, Japanese Society of Pediatric Hematology/Oncology; KPHOG, Korean Pediatric Hematology and Oncology Group; MaGIC, Malignant
Germ Cell International Consortium; MAS, Mexico in Alliance with SJCRH; MASPORE, Malaysia-Singapore Study Group; MECCA, Middle East Childhood Cancer Alliance; MRC, Medical Research Council;
NOPHO, Nordic Society for Pediatric Hematology and Oncology; PINDA, Programa Infantil de Drogas Antineoplásicas de Chile; POEM, Pediatric Oncology East and Mediterranean; POGO, Pediatric
Oncology Group of Ontario; SACCSG, South African Children’s Cancer Study Group; SCCCG, South China Children Cancer Group; SCI, SickKids-Caribbean Initiative; SIOP, Société Internationale
d’Oncologie Pédiatrique; SIOPEN, European SIOP Neuroblastoma Group; SJCRH, St Jude Children’s Research Hospital; SOBOPE, Sociedade Brasileira de Oncologia Pediátrica; ThaiPOG, Thai Pediatric
Oncology Group; TPOG, Taiwan Pediatric Oncology Group.
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in European clinical trial legislation defining sponsor re-
sponsibilities together with financial constraints require that
clinical trials are now run by national or continental coop-
erative groups, such as through the SIOPE Clinical Research
Council’s Clinical Trials Groups.10,16

Governance. The governance structures of COG and SIOPE
have changed significantly to accomplish organizational
missions although they share several important similarities
that have been important for their continuous operations. In
both COG and SIOPE, supervisory organizations are sep-
arate from their clinical trial infrastructure: COG is the
pediatric cancer clinical trial arm for the NCI Cancer
Therapy Evaluation Program, and SIOPE acts as a coor-
dinating society working in partnership with myriad
disease-specific partner organizations. Both COG and
SIOPE use a decentralized system for clinical trial execu-
tion, where patients are treated at local institutions using
centralized processes and protocols.17 COG’s clinical trials
are designed within the organization itself, and COG works
directly with institutions to execute trials.11 The regulatory
framework for conducting clinical trials in Europe is highly
complex, which has made it difficult for not-for-profit or-
ganizations such as SIOPE to take on the legal, adminis-
trative, and financial responsibilities to coordinate
multinational clinical trials. In Europe, clinical trials have
been successfully delivered under the auspices of inde-
pendent clinical trial groups, which have collaborated with
a range of associated academic institutions that address
the legal and administrative burdens for individual trials.

Although COG and SIOPE have brought major advances to
pediatric oncology in their respective regions, , 15% of
patients with childhood cancer globally have access to co-
operative trials from these groups, as shown in Figure 1, which
depicts the percentage of global childhood cancer cases in
each continental region on the basis of 2020 WHO Cancer
Data.18 As such, there are significant opportunities for col-
laboration among pediatric cancer clinical trial groups outside
of COG and SIOPE to enable interoperability and comparison
across the remaining 85% of childhood cancer cases
throughout the world and to work toward the data-oriented
aims of the WHO Global Initiative for Childhood Cancer
CureAll framework. In the following section, we describe these
international pediatric cancer groups outside North America
and Europe, which are summarized in Table 1.

Pediatric Oncology Clinical Trial Collaborative Groups

by Region

South America, Central America, the Caribbean, and Mexico.
Central America and South America have had numerous
well-established pediatric cancer collaborative groups since
the 1960s. Although survival rates vary widely across
the continent, factors such as late diagnosis, treatment re-
fusal, and treatment abandonment, which are rare in high-
income countries, make accurate assessments of survival
rates challenging.2,19-24 Mexico and the Caribbean have

historically lacked access to clinical infrastructure for the
treatment of childhood cancer, with low survival rates.25,26

South America One of the oldest pediatric cancer
clinical trial groups on the continent is the Grupo Argentino
de Tratamiento de la Leucemia Aguda (GATLA), founded in
1967 in Argentina to develop treatment protocols for
childhood leukemia.27 In 1977, GATLA published the results
of several protocols for pediatric ALL and acute myeloid
leukemia, with significant improvements in survival seen after
nationwide implementation of standardized protocols.28,29

GATLA has also published extensively on Hodgkin lym-
phoma (HL), with over 46 years of ongoing clinical trials
that have improved survival.30-32 GATLA has developed
multiple international collaborative relationships, includ-
ing codevelopment of protocols with the International
Berlin-Frankfurt-Munster (I-BFM) group33,34 and the In-
ternational Consortium for Childhood Acute Promyelocytic
Leukemia.35 In 2015, GATLA assisted in the founding of
the multinational clinical trial consortium Consorcio Lat-
inoamericano de Enfermedades Hematooncológicas
Pediátricas (CLEHOP),36-38 which has created several of
its own collaborative clinical trial protocols.39,40

Brazil has been a major contributor to pediatric oncology
through the Sociedade Brasileira de Oncologia Pediátrica
(SOBOPE) founded in 1981.41 SOBOPE opened its first
leukemia clinical trial in 1980, managed by one of its
disease-specific clinical trial groups, the Brazilian Cooper-
ative Group for Treatment of Childhood Acute Lymphocytic
Leukemia.42,43 Since then, SOBOPE has overseen the de-
velopment of numerous novel treatment protocols inmultiple
cancer types.42,44,45 Similar to SIOPE, SOBOPE facilitates
collaboration between several disease-specific clinical trial
groups and does not itself execute trials. For example,
SOBOPE facilitated a collaborative relationship with the
Grupo de América Latina de Oncologı́a Pediátrica (GALOP)
on an Ewing sarcoma (EWS) protocol.44,46 Furthermore,
SOBOPE’s germ cell tumor (GCT) clinical trial arm, the
Brazilian Childhood GCT Study Group, joined the Malignant
Germ Cell International Consortium in 2014.47,48 The Bra-
zilian Wilms Tumor Study Group was founded in 1986 and
conducted several of its own clinical trials before joining the
SIOP Renal Tumor Study Group in 2001 to contribute pa-
tients to the randomized SIOP-2001 study.49,50

Chile also has a long history of executing collaborative
clinical trials through the Programa Infantil de Drogas
Antineoplásicas de Chile (PINDA), founded in 1988.51

PINDA has developed numerous protocols for multiple
tumor types52-55 with extensive international collaboration,
including with I-BFM56 and St Jude Children’s Research
Hospital (SJCRH).57

GALOPwas founded in 2008 in Uruguay with the support of
COG to execute pediatric cancer clinical trials in Brazil,
Argentina, Uruguay, and Chile.7,58,59 The initial clinical trial
protocol around which GALOP organized was a protocol on
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unilateral retinoblastoma, the results of which were pub-
lished in 2018 after a decade of organizational and financial
challenges.60 Protocols for the treatment of sarcoma, ret-
inoblastoma, and GCT have been developed by GALOP in
collaboration with PINDA60 and SOBOPE.61

The SIOP continental branch for Latin America, the Sociedad
Latinoamericana de Oncologı́a Pediátrica (SLAOP), was
founded in 1979 by a group of pediatric oncologists in
Uruguay independent of SIOP and was subsequently ac-
cepted as SIOP’s functioning continental branch. Similar to
SIOPE, SLAOP does not execute clinical trials but rather
coordinates efforts between 17 countries through meetings
and evidence-based guidelines for pediatric cancer
care.62,63 The pediatric cancer clinical trial landscape in
South America is defined by several longstanding national
groups that have endogenously generated their own adapted
treatment regimens on the basis of availability of local re-
sources with the development of robust centralized infra-
structure, as well as both continental and international
collaborative data-sharing relationships, to study clinical trial
data and publish their outcomes.

Central America In Central America, the dominant
pediatric cancer clinical trial consortium is the Asociación
de Hemato-Oncologı́a Pediátrica de Centro América
(AHOPCA), which was founded in 1998 by participants of
the Monza International School of Pediatric Hematology-

Oncology. Monza International School of Pediatric
Hematology-Oncology was created by the lead Italian pe-
diatric oncologist who had initiated a twinning program
between hospitals in Managua (Nicaragua) and Monza
(Italy) 1986.64 The group executed their first clinical trial
protocol for pediatric HL in 1999, which found inferior
survival outcomes because of significant abandonment of
therapy65 and spurred the development of shorter and less
intensive treatment protocols to promote adherence.32,66

AHOPCA has published multiple clinical trial results67,68

and is a model pediatric cancer clinical trial consortium that
leverages international support and existing treatment
regimens to enhance access to care across Central
America.64 Central to the operations of AHOPCA at first was
the Pediatric Oncology Network Database (POND4Kids), a
comprehensive data management system developed by
collaborating partner SJCRH, which enabled centralized
capture of clinical trial outcomes data.64 Since POND4Kids
was discontinued, SJCRH now offers St Jude Global
Childhood Cancer Analytics Resource and Epidemiological
Surveillance System (SJCARES).69 As is recommended by
the CureAll framework, dedicated financial, data man-
agement, and administrative support by the SJCRH De-
partment of Global Pediatric Medicine and international
expertise from the United States and Europe70,71 have been
instrumental in enabling AHOPCA to conduct centralized
research within Central America.64

South America - 5.0%

Caribbean - 0.5%

Mexico and Central America - 2.7%

North America - 5.1% Europe - 8.6%

Africa - 26.3%

Middle East - 7.6%

East and Southeast Asia
21.8%

Oceania - 0.5%

Central Asia and Indian Subcontinent
21.8%

FIG 1. Percent of global childhood cancer cases in each continental region.
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Mexico Mexico is historically under-represented in the
pediatric clinical trials landscape, with an overall childhood
cancer survival rate of 50%.72 In 2017, the Mexican As-
sociation of Pediatric Oncology/Hematology declared a
need to build research infrastructure across Mexico to
address this unmet need.73 Although individual institutions
in Mexico have executed existing treatment regimens,74

there is no collaborative consortium in Mexico to execute
trials nationwide. Several twinning programs have been
developed, including the Cross-Border Neuro-Oncology
Program between Rady Children’s Hospital in San Diego
and Tijuana, Mexico.75 The Mexico in Alliance with SJCRH
program, established in 2016 as a scalable alliance-
building model that includes 25 Mexican institutions, de-
veloped a risk-adapted treatment protocol for ALL that has
demonstrated preliminary improvements in treatment-
related mortality.76,77 With the introduction of several col-
laborative groups within Mexico, including the Grupo
Cooperativo de Investigación en Oncologı́a Pediátrica
(GCIOP)78 and the Grupo Mexicano de Retinoblastoma
(RtbMex),79 there may be new opportunities for interna-
tional partnership to execute pediatric clinical trials in
Mexico.

Caribbean Although Haiti and the Dominican Re-
public are members of AHOPCA, creation of pediatric
cancer clinical trials in other Caribbean countries is lacking.
The SickKids-Caribbean Initiative, founded in 2013 by the
Hospital for Sick Children in partnership with Caribbean
institutions, conducted a retrospective study of children
treated from 2011 to 2015 and found a 2-year overall
survival of 55%,26 which led to implementation of a stan-
dardized protocol for the treatment of ALL.80,81 There are
barriers to clinical trial implementation across the region,
including limited infrastructure, treatment abandonment,
and lack of national childhood cancer plans.82

Middle East. Five-year survival rates in the Middle East
have been estimated to be 50%-60%,83 with the recent
emergence of several cooperative groups and twinning
programs aimed at improving childhood cancer survival in
the region.

The largest collaborative group in the Middle East is the
Pediatric Oncology East and Mediterranean (POEM) Group,
founded in 2013 in collaboration with SJCRH.84 POEM
currently represents 119 facilities in 28 countries across the
Middle East, North Africa, and Western and South Asia and
has focused primarily on case discussions, pediatric on-
cology training opportunities for physicians and nurses, and
building hospital-based cancer registries with the eventual
goal of creating national cancer data registries for the
region.84 Preliminary epidemiologic research from POEM
has described survival rates at major pediatric cancer
hospitals in the region, with lack of established registries and
disjointed referral networks identified as significant barriers
to pediatric cancer care.85 POEM’s large geographic network
is a strength and has enabled other groups to conduct

research on pediatric cancer care in the region.86 Although
POEM is engaged primarily in resource building and foun-
dational epidemiologic research at this time, there are
prospective clinical trials on ALL and retinoblastoma cur-
rently under development.84

Several twinning initiatives with institutions in the Middle
East have resulted in the development of clinical trial
protocols. These include a relationship between the Chil-
dren’s Welfare Teaching Hospital in Iraq and Sapienza
University in Rome, resulting in a treatment protocol for
childhood acute promyelocytic leukemia,87 and a collab-
oration between Hadassah University Medical Center in
Israel and Memorial Sloan Kettering Cancer Center on an
EWS protocol.88 Other twinning initiatives in the region have
focused on assistance with the diagnosis and management
of pediatric cancers rather than trial protocol design.89,90

The Middle East Childhood Cancer Alliance was estab-
lished in 2000 and represents 16 countries in the Middle
East and North Africa.7 Similar to POEM, it has published
epidemiologic research, including a large prospective
registry of pediatric ALL,91 but has not yet pursued any
clinical trial work.

In 2019, the Israeli Study Group of Childhood Leukemia, a
disease-specific group under the Israeli Society of Pediatric
Hematology-Oncology, published a multicenter retro-
spective review on treatment outcomes in pediatric ALL.92

The group participates in international group protocols and
also builds disease-specific registries.93

Overall, the Middle East faces considerable barriers to
pediatric cancer clinical trial development and execution,
including lack of standardized approaches to diagnosis,
wide variations in health care infrastructure, financial
barriers, and geopolitical instability, which lead to delays in
diagnosis, treatment abandonment, and ultimately poorer
outcomes.84,94 However, twinning initiatives with large
specialized centers throughout the region have resulted in
promising improvements in pediatric cancer care,94 which
highlights the utility of twinning relationships in promoting
the foundational pillars of the CureAll framework.

Africa. Africa bears a disproportionate burden of childhood
cancer globally, as 41%of its total population is under age 15
years.95 Although the African continent contains 16.7% of
the world’s population, it represents 26.3% of global pedi-
atric cancer cases (Fig 1). In recognition of the scarcity of
childhood cancer registries across the continent,96 con-
temporary simulation-based analyses have demonstrated
disparities in 5-year survival across the continent, from 8.1%
in Eastern Africa to as high as 30.3% in Northern Africa and
52.1% in South Africa.83,97,98 Access to specialized pediatric
oncology care is a significant driver of poor outcomes, with
14 of 54 countries having no full-time pediatric oncologists
and only 57% of childhood cancer cases estimated to be
formally diagnosed.1,99 However, it is encouraging that 23 of
54 countries in Africa have reported active pediatric cancer
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clinical research programs, five countries have fellowship
programs with research training, and several clinical trial
cooperative groups have emerged.99

The Groupe Franco-Africain d’Oncologie Pédiatrique
(GFAOP) is one of the most established pediatric clinical
trial groups on the continent, founded in 2000 by estab-
lishing specialized childhood cancer pilot units in 18
French-speaking African countries.100,101 The GFAOP has
executed and published multiple prospective clinical trials,
including several trials in which treatment protocols de-
veloped in Europe were modified by the group for imple-
mentation in resource-poor regions.102 For example,
implementation of the SIOP 2001 protocol for Wilms tumor
demonstrated one of the highest survival rates in sub-
Saharan Africa.103,104 The GFAOP has asserted its com-
mitment to leveraging multidisciplinary and multicenter
support to construct the necessary infrastructure for future
trials, and a third prospective multicenter study of a novel
adapted treatment regimen was recently published.105

Several other cooperative groups emerged from the SIOP
Africa Continental Conference in Cairo, Egypt, in 2019,
including the Pediatric Oncology Group of East Africa
(whose formalization has been delayed because of the
COVID-19 pandemic; Dr J. Balagadde Kambugu, Uganda
Cancer Institute, Personal communication (e-mail), No-
vember 2021),99 the South African Children’s Cancer Study
Group,106 the African Pediatric Neuro-Oncology Society,107

and the aforementioned POEM Group, which includes the
Middle East and North Africa.99,107 The South African
Children’s Cancer Study Group was founded to coordinate
pediatric cancer care and plays a strong advocacy role in
the region,106,108 with ongoing collaborative trials for reti-
noblastoma, HL, GCT, neuroblastoma, and nutrition in
childhood cancer. There are numerous twinning initia-
tives throughout Africa aiming to build foundational
infrastructure,99,109,110 including twinning between the
Moroccan Society of Pediatric Oncology and Hematology
and SJCRH, which resulted in the execution of a pro-
spective HL treatment protocol.111

SIOP Africa, the continental arm of SIOP, has sought to
unify the pediatric cancer clinical trial groups on the African
continent to improve collaborative research efforts. To this
end, SIOP provided funding to the Collaborative Wilms
Tumor Africa Project, a multicenter prospective clinical trial
initiated in 2014 to execute an adapted treatment regimen
for Wilms tumor.112-114 Preliminary data have shown in-
creased 2-year survival and significant reductions in
treatment abandonment and treatment-relatedmortality.115

The Collaborative has added a supportive care clinical
research program, Supportive Care for Children with
Cancer in Africa, as part of the larger Collaborative African
Network of Clinical Care and Research for Childhood
Cancer (CANCaRe Africa) to investigate treatment aban-
donment and develop locally-appropriate treatment
guidelines.116-118

Barriers to childhood cancer treatment across Africa in-
clude late clinical presentation, lack of access to specialty
pediatric oncology care, treatment abandonment, lack of
supportive care, and lack of access to clinical trials.99

However, local leadership, design of resource-conscious
adapted treatment regimens, and prioritization of stepwise
infrastructure building, as accomplished by GFAOP and
others and as advocated by the CureAll framework, have
already resulted in improved childhood cancer survival.

South-Central Asia and Indian Subcontinent. The five-year
childhood cancer survival across South-Central Asia is
estimated to be 31.3%83 although the overall burden of
childhood cancer is poorly described because of a lack of
childhood cancer registries.119 The region historically suf-
fers from a scarcity of specialized pediatric oncology fa-
cilities although there have been large collaborative clinical
trial efforts centered primarily in India at large pediatric
cancer centers.120

The Indian Pediatric Oncology Group (InPOG) was founded
in 2008 to create a platform for multicenter cooperative group
research across India.120 After several years of building
clinical trial infrastructure, InPOG started recruiting pediatric
patients for its first collaborative trials in 2015.120,121 A pre-
liminary report from the InPOGHL trial described the process
of creating a risk-stratified treatment protocol that could be
feasibly executed at 27 participating centers across India and
the challenges of implementing a multicenter clinical trial for
the first time.122 InPOG is planning two additional prospective
HL clinical trials122 and has also opened a multicenter ran-
domized trial in ALL that is currently enrolling.123 InPOG has
also collaborated with the Indian Pediatric Oncology Initiative
to create the India Pediatric Oncology Database, a web-based
database to facilitate hospital-based cancer registries and
clinical trial research.7,124,125

There is a long history of twinning in India, with the first
collaborative relationship between the Cancer Institute in
Chennai and the US NCI in the 1980s leading to the
seminal MCP-841 pediatric ALL protocol, which tripled
survival rates.120,125 The Nepali-Norwegian EWS Study, a
twinning relationship between the B.P. Koirala Memorial
Cancer Hospital in Nepal and Oslo University Hospital in
Norway, executed the first prospective cancer clinical trial
in Nepal using an adapted treatment regimen for EWS.126

Although the study had a significant number of patients lost
to follow-up, twinning demonstrated that international
collaboration could improve patient outcomes.126

The Eurasian Alliance in Pediatric Oncology, which was
founded in 2018 in collaboration with SJCRH, includes 19
hospitals in Armenia, Azerbaijan, Belarus, Kazakhstan,
Kyrgyzstan, Moldova, Mongolia, Russia, Tajikistan, Ukraine,
and Uzbekistan.127 Eurasian Alliance in Pediatric Oncology
published a recent study on the integration of palliative care
into pediatric oncology and has also developed coursework
for the training of pediatric oncology nurses.127,128
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Although there are barriers to execution of pediatric cancer
clinical trials in South-Central Asia, including high rates of
treatment abandonment and delays in diagnosis,129,130

robust initiatives over the past decade to build databases
and implementation infrastructure as highlighted by the
CureAll framework have produced collaborative trials
across the subcontinent.

East and Southeast Asia. Five-year childhood cancer sur-
vival rates vary widely across Asia, from 28.8% in Southeast
Asia to 53.8% in East Asia.83 Although individual regions
have developed their own autonomous clinical trial net-
works, there is not yet a single coordinating clinical trial
body in the region, with SIOP Asia focusing efforts on this
task. Similar to SIOPE, SIOP Asia facilitates clinical trials
through a separate corpus, the Asian Pediatric Hematology
and Oncology Group (APHOG), which was founded in
2021.131 Several clinical trials are under discussion by
APHOG although lack of funding has hindered further
development.131

Japan has adopted a similar clinical trial model to SIOPE,
with the Japanese Society of Pediatric Hematology/
Oncology acting as the coordinating academic society for
the Japan Children’s Cancer Group (JCCG), which designs
and executes clinical trials through disease-specific
subgroups.131 The JCCG has published numerous pro-
spective clinical trials of novel therapeutic regimens132-134

and has established relationships with COG and European
cooperative groups.135 Since its unification in 2014, the
JCCG has also extended its clinical trial network to other
countries in Southeast Asia, including the Pediatric Hepatic
International Tumor Trial and an Asia-wide trial for children
with ALL and Down syndrome.135

Although China historically has poor childhood cancer
outcomes because of widespread lack of health insurance,
policy changes in the past decade to provide governmental
funding for all children with ALL have galvanized pediatric
oncology care.7 There are two separate national clinical trial
groups in China: the Chinese Children Cancer Group
(CCCG), founded in 1997 by the China Anti-Cancer As-
sociation, and the Chinese Children Leukemia Group
(CCLG).136 The CCLG initiated the first prospective multi-
center pediatric oncology study in China in 2008 by en-
rolling patients to a modified I-BFM–based ALL protocol,137

followed by several additional prospective trials.136 In 2015,
the CCCG, in conjunction with SJCRH, executed a multi-
center ALL study with initial results reported in 2020.138

Several regional clinical trial groups in China have also
produced their own clinical trials, including the Guangzhou
Childhood Leukemia Group, which initiated their first pe-
diatric ALL study in 2002 and eventually grew into the South
China Children Cancer Group in 2016 with 22 participating
centers and multiple trials.136 However, these groups
operate separately, and there is not currently a single or-
ganization that oversees and coordinates clinical trial ac-
tivities throughout China.136

Both Malaysia and Singapore have established interna-
tional collaborations in pediatric oncology, with Malaysia
developing its own Dutch-based adapted treatment regi-
men for ALL in 1995 and Singapore collaborating with
Hong Kong to develop an I-BFM–based protocol in
1997.139 In 2003, Malaysia and Singapore formed the
Malaysia-Singapore Study Group (MASPORE) to collabo-
ratively design a risk-stratified ALL protocol, which dem-
onstrated survival rates comparable with high-income
nations.139 Because of relatively high treatment-related
mortality rates in certain groups, MASPORE developed
new protocols in 2010 and 2020 with the goal of dein-
tensifying therapy.139

Several regional clinical trial groups throughout Southeast
Asia have published prospective trials, particularly in ALL:
the Thai Pediatric Oncology Group,140,141 the Indonesian
Pediatric Hematology and Oncology Working Group,142 the
Taiwan Pediatric Oncology Group,143 the Hong Kong Pe-
diatric Hematology & Oncology Study Group,144 and the
Korean Pediatric Hematology and Oncology Group.145

Myanmar, a particularly at-risk country in the region with
nearly 90% of its patients with pediatric cancer unable to
receive care, has developed twinning relationships with
SJCRH and the National University Hospital in Singapore to
help build foundational infrastructure.146,147

Although inability to afford care, treatment abandonment,
and a lack of pediatric-trained subspecialists are major
barriers throughout East and Southeast Asia,136,148 pedi-
atric cancer clinical trials are ongoing in siloed cooperative
groups that may benefit from an overarching body to enable
intergroup collaboration, as suggested in the linked policies
and governance pillar of CureAll.

Oceania. Australia and New Zealand are high-income
countries that are represented by both COG and the
Australian and New Zealand Children’s Hematology and
Oncology Group (ANZCHOG), the clinical trial arm of SIOP
Oceania founded in 1985.149 ANZCHOG was initially
formed as a collaborative clinical group for investigator-
initiated clinical trials; after the formation of COG, all
children’s cancer centers in Australia and New Zealand
elected to join COG and there was no longer a need for
regional investigator-initiated clinical trials. However, by
2005, many treatment centers wished to develop early-
phase clinical trial programs not available through COG,
which led to the development of the Australasian Children’s
Cancer Trials group hosted by ANZCHOG. This group has
enabled multicenter participation in several trials, including
the EuroNet HL PHL-C2 and European FarRMS rhabdo-
myosarcoma trials.

Oceania includes 14 low- and middle-income countries in
Pacific Polynesia and the Melanesian country of Papua
New Guinea, and there are barriers to pediatric oncology
care delivery for many of these geographically-isolated is-
land nations.149 With the support of Australia and New
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Zealand, both Fiji and Papua New Guinea have established
child cancer programs but do not yet have the capacity to
participate in clinical trials. However, the National Child
Cancer Network, founded in New Zealand in 2010,
established a Pacific Island Working Group, which facili-
tates twinning relationships with Fiji, Tonga, Samoa, and
Vanuatu to develop resource-stratified treatment protocols
on the basis of SIOP PODC guidelines.150-152 These nations
have a great need for access to resource-stratified clinical
protocols per CureAll and the infrastructure to implement
sustained data capture into population-based child cancer
registries.

RESULTS

The published results from the cooperative groups de-
scribed above suggest that childhood cancer care is im-
proved in regions with collaborative pediatric cancer
groups, regardless of income status, in which imple-
mentation science, database registry creation, and clinical
trials can be incorporated into standardized cancer treat-
ment. Development of the infrastructure, organizational
culture, and supportive care required for cooperative
clinical trial execution may also further improve patient
outcomes although infrastructure building requires sus-
tained longitudinal investment by local stakeholders and
parent advocacy groups. This narrative review reveals a
wide variability in the structure, history, and goals of pe-
diatric cancer clinical trial collaborative groups interna-
tionally, with several common models and potential
avenues to facilitate further global collaboration identified.

Several collaborative groups in this review demonstrated
improved outcomes with the implementation of adapted
treatment regimens, particularly in resource-poor areas
with historically poor survival rates. The GFAOP is a model
of this improvement in outcomes, with its endogenous
formation within Africa demonstrating that engaging local
stakeholders in the creation of infrastructure and protocols
is a critical component of forming sustainable collaborative
groups. The creation of regional pediatric cancer units by
the GFAOP is a cornerstone of the group’s research pro-
ductivity and is evidence that careful mapping of available
cancer care resources may mitigate some of the challenges
of operating in resource-poor areas.7,99 As such, supervi-
sory cooperative groups should ensure that stakeholders
are integrated into all aspects of collaborative projects, with
lessons learned from the challenges of GALOP, which was
mentored by COG and encountered considerable local
organizational challenges in the execution of its first trial60

or the challenges of the SIOP-APHOG partnership to unify
groups across Asia.131 These stand in contrast to groups
like MASPORE and AHOPCA, which have executed nu-
merous trials through a comprehensive understanding of
how to mobilize local resources while exploiting interna-
tional expertise and support. A nuanced understanding of
the differing states of pediatric cancer care in each region

contributes to successful clinical research implementation;
for example, in CANCaRe Africa and AHOPCA’s research
efforts, treatment abandonment was notable and subse-
quent trials focused on its reduction, whereas efforts in
Myanmar and Cambodia have focused on adequate pe-
diatric cancer training for physicians, nurses, and sup-
portive staff.

A common theme identified in this review is the lack of
overarching coordinating bodies for clinical research inmany
of these regions, in contrast to the clinical trial cooperative
groups in Europe. The absence of supervisory groups has
not inhibited collaborative research, as evidenced by nu-
merous collaborative clinical trial efforts beginning in the
1980s and 1990s across South America and in several
countries in East Asia. However, the presence of siloed
research efforts in these regions, such as the CCCG, CCLG,
and South China Children Cancer Group in China, suggests
that there may be a role for organizations such as SIOP’s
continental groups to streamline research execution in the
future. It is important to note that the establishment of co-
operative groups in the absence of supervisory organizations
may be driven by the high human development index (a
statistic composite index of life expectancy, education, and
per-capita income indicators) and availability of resources in
these countries,153 in addition to the history of autonomous
and endogenous formation of their collaborative groups. As
such, the independent governance model of these groups
may not be feasible in countries with lower resource avail-
ability, with supervisory groups needing to play a more active
role in creating clinical research opportunities and facili-
tating collaboration. This is in line with the objectives of the
CureAll framework, which calls for situational analysis of
each region as the first step in its implementation approach
before strategic planning and the creation of cooperative
relationships.

There is still a role for the partnership of large multinational
groups like COG and SIOP in international clinical research
efforts, with this review identifying twinning as a prominent
means of creating pediatric clinical trial networks, partic-
ularly in more resource-poor areas and for specific disease
groups. Many twinning relationships were based on the
development of a single adapted treatment regimen, which
enabled subsequent infrastructure building and the for-
mation of a new cooperative group. A landmark example is
the Collaborative Wilms Tumour Africa Project, which was
supported by SIOP around a single multicenter clinical trial,
or the COG-sponsored GALOP unilateral retinoblastoma
protocol. Endogenous groups, such as InPOG and MAS-
PORE, have also used this approach of developing a single
initial protocol to champion local groups and develop re-
gional networks. As a proof of concept, SJCRH established a
twinning relationship with a member hospital of PINDA in
Chile in 2000 to implement a complex frontline osteosar-
coma protocol.57 On the basis of their experience, they of-
fered a series of recommendations on twinning, including

Major et al

10 © 2022 by American Society of Clinical Oncology



partnering with institutions with robust and adequately
funded public health systems and availability of high-quality
medical and supportive care services. Interestingly, the lack
of a clinical trial data infrastructure at the participating
hospital in Chile was identified as a primary weakness that
delayed compliance and required training of data managers
and research managers.57 SIOP has recently published
twinning guidelines that advocate for the use of needs as-
sessments to identify institutional and local stakeholders and
to ensure that they are actively involved in all decision
making.154 It is important to note that twinning initiatives
need not only be focused on clinical trial development, as
building foundational cancer databases and registries, such
as the experience of SJCRH-sponsored POEM in the Middle
East or Mexico in Alliance with SJCRH in Mexico, is a
necessary prelude to clinical trial design and execution.
Database-building efforts, such as SJCARES or the Pediatric
Cancer Data Commons,69,155 are highlighted by the CureAll
framework as instrumental to demonstrating improved
outcomes that may result from these twinning partnerships.

It is important to contrast the governance models of COG
and SIOPE with other cooperative groups identified in this
review, as both groups sequester their clinical trial oper-
ations in separate bodies. Although several groups use a
similar structure, such as in Japan with the Japanese
Society of Pediatric Hematology/Oncology acting as the
coordinating academic society for the JCCG or SIOP
Oceania with ANZCHOG as the clinical trial partner, many
groups house all their operations under one organization,
which may be necessary to ensure that all group activities
are coordinated. This has important implications for col-
laboration, as the example of APHOG demonstrates that
designation of a separate clinical trial arm may be super-
fluous in some regions where it may be preferable to work
directly with individual groups.

There are intrinsic limitations to this narrative review, namely,
bias introduced by a nonsystematic review of the literature to
identify groups and the results of their clinical trials. Fur-
thermore, assessment of the veracity or accuracy of the
results from published clinical trials by groups included in
this review was not possible. In addition, nuances of the

internal operations and governance structures of the clinical
trial groups summarized in this review cannot necessarily be
captured through a review of the literature although au-
thorship by regional leaders provides this necessary context.

DISCUSSION

In conclusion, it is clear that there cannot be a one-size-fits-
all approach to increasing collaboration between interna-
tional pediatric cancer clinical trial groups, with a nuanced
understanding of local stakeholders and needs necessary to
form partnerships. In many regions, these needs assess-
ments have been performed by endogenously formed
groups, such as the GFAOP and groups in South America,
which highlights the importance of situational analysis and
data gathering as the first step of the CureAll implementation
approach. Twinning initiatives by individual institutions or
coordinated through the SIOP Global Health Network (for-
merly PODC) have generated productive clinical trial infra-
structure using the same approach, with AHOPCA and the
SIOP collaborative Wilms tumor CANCaRe studies in Africa
as landmark examples, because of enhanced local stake-
holder mobilization and engagement. In addition, the design
of adapted treatment regimens is ultimately more feasible
when local stakeholders are integrated into the clinical trial
process.99,156 The ongoing SIOP mapping program is critical
in identifying the needs of each individual region, with the
recent publication of SIOP Africa’s mapping survey as a
prime example.99 Finally, the creation of database registry
infrastructure is paramount, as the ability to link local cancer
registries with national and international data commons is
necessary to assess not only the efficacy of clinical trials but
also the success of partnerships and the CureAll framework
itself. To achieve the goals of the Global Initiative for
Childhood Cancer, global partnerships must be suffi-
ciently granular to account for the distinct needs of each
collaborating group and each region, and incorporation of
grassroots approaches, promotion of robust twinning rela-
tionships, and integration of implementation science are
likely to help facilitate the mission to improve cancer out-
comes even in less-resourced countries.

AFFILIATIONS
1Department of Medicine, Section of Hematology/Oncology, University of
Chicago, Chicago, IL
2Department of Pediatrics, University of Chicago, Chicago, IL
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