
special
article

Advancing Reliable Data for Cancer
Control in the Central America Four
Region

executive
sum

m
ary

The Central America Four (CA-4) region, comprising Guatemala, Honduras, El Salvador, and Nicaragua, is
the largest low- and middle-income country region in the Western Hemisphere, with over 36 million
inhabitants. The CA-4 nations share a common geography, history, language, and development indices,
and unified with open borders in 2006. The growing CA-4 cancer burden among the noncommunicable
diseases is expected to increase 73% by 2030, which argues for a regional approach to cancer control.
This hasdrivenefforts toestablishpopulation-basedcancer registries asacentral component of thecancer
control plans. The involvement of international and academic partners in an array of initiatives to improve
cancer information and control in the CA-4 has accelerated over the past several years. Existing data
underscore that the infectious cancers (cervical, stomach, and liver) are a particular burden. All four
countries have committed to establishing regional population-based cancer registries and have advanced
significantly in pediatric cancer registration. The challenges common to each nation include the lack of
national cancer control plans and departments, competing health priorities, lack of trained personnel, and
sustainability strategies. General recommendations to address these challenges are outlined. The ongoing
regional, international, and academic cooperation has proven helpful and is expected to continue to be a
powerful instrument to contribute to the design and implementation of long-term national cancer control
plans.

BACKGROUND AND SIGNIFICANCE

Theannual global incidenceof cancer is projected
to increase from 12.7 to 22.2million by 2030, with
13.1 million expected deaths. Over two thirds of
the burden will occur in low- and middle-income
countries (LMICs), wherein seven cancers (lung,
colon, breast, stomach, liver, cervical, and esoph-
ageal) account for nearly two thirds (62%) of in-
cident cases.1

Cancer registration is a crucial element of appro-
priate planning, implementation, and evaluation
of comprehensive cancer control plans. Enor-
mous disparities in the availability, coverage,
and quality of the data on cancer burden, and
specifically on cancer incidence, exist among
countries.2 High-quality population-based can-
cer registries (PBCRs) are the means to obtain
cancer incidence, a critical measure for cancer
control, but cover only 8%, 6%, and 2% of the
populations in Latin America and the Caribbean,
Asia, and Africa, respectively.2 Civil registration
and vital statistics systems are also underdevel-
oped, and their coverage is , 50% in most
LMICs.3 Only 34 countries, representing 15%
of the world’s population, produce high-quality
cause-of-death data (defined as . 90% of

deaths are registered and , 10% of deaths
are coded with ill-defined signs and symp-
toms).3 Althoughmuch of Latin America is lacking
high-quality PBCRs, overall, the region has better
vital statistics systems in place compared with
Africa and Asia.4

In LatinAmerica, the cancer burden isprojected to
grow significantly by2030,with1.7 and1.0million
annual incident cases and deaths, respectively.1

This growing cancer burden, with an enormous
impact on families and societies, has prompted
governments to prioritize cancer control planning.
The situation and advancements in cancer control
in Latin America and the Caribbean have been
reported in two Lancet Oncology commissions,5,6

and additional brief reports on the advancements
in cancer registration are available.7 The Central
America Four countries (CA-4; Guatemala, Hon-
duras, El Salvador, and Nicaragua) form an impor-
tant LMIC subregion in the Western Hemisphere,
currently understudied regarding cancer epidemi-
ology and control.

International efforts in cancer control in LMICs
havemarkedlyexpandedsince theUnitedNations
General Assembly on noncommunicable dis-
eases (NCDs) in 2011. This was the first General
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Assembly ever to focus on a non-HIV health
issue. Key organizations, such as the International
Agency forResearchonCancer (IARC) and theUS
National Institutes of Health/National Cancer In-
stitute (NCI) responded with the creation of the
Global Initiative on Cancer Registry Development
(GICR) and the Center for Global Health (NCI-
CGH), respectively. The IARC-GICRhasprioritized
the development of PBCRs in low-resource set-
tings. In the Central America LMICs, the Interna-
tional Cancer Control Partnership, Pan American
Health Organization (PAHO), Union for Interna-
tional Cancer Control (UICC), IARC-GICR, NCI-
CGH, and academic partners (eg, Vanderbilt Uni-
versity, MD Anderson Cancer Center, Dana-Farber
Cancer Institute) have joined together to increase
capacity in cancer control and cancer registration.

Nascent efforts in the CA-4 and Central America
include (1) the first-ever CA-4 Cancer Control and
BioinformaticsCongress (October2014); (2) IARC
site visits in thecontextof theGICR(http://gicr.iarc.
fr/) and the International Atomic Energy Agency
(IAEA) imPACT site visits (http://cancer.iaea.org/
impact.asp) and recommendations (2014-2016);
and (3) the first-ever NCI-CGH Cancer Control
Leadership Forum for Central America and the
CA-4 (September 2016). Concrete short-term out-
comes have included the creation of Ministry of
Health (MOH) cancer control divisions and the
planning and implementation of adult and pedi-
atric PBCRs in selected CA-4 countries. Herein,
we highlight relevant infrastructure features in the
CA-4 region and discuss the advancements and
key challenges faced to establish PBCRs as a
central element of cancer control planning.

THE CA-4 REGION

The Central America Integration System (SICA),
based in El Salvador, was established in 1993 as a
cooperative agreement for economic and political
goals of the seven republics of Central America.8

Thereafter, within SICA, the Council ofMinisters of
Health of Central America (COMISCA) was formed
to serve as the oversight body for regional health
policy. COMISCA submits policy and implemen-
tation recommendations to the annual Central
AmericaPresidential Summit. SICAandCOMISCA
now include theDominicanRepublic. Evenbefore
the SICA umbrella, Central America had a history
of regional centers of excellence, including the
Institute of Nutrition of Central America and Pan-
ama (based in Guatemala) and the Panamerican
School of Agriculture, Zamorano (based in Hon-
duras). As in much of Latin America, the health
delivery sector has three main components: the

MOHpublic facilities, the governmental employee
(Seguro Social) facilities, and private institutions.
Private institutions include clinics and hospitals
and the nongovernmental organization services.

The CA-4 consortium of the four northern coun-
tries of Central America are interconnected by
geography, history, language, and development
indices (Fig 1). In 2006, theCA-4 openedborders,
similar to the European Union, and has been in
transition toward a union of many aspects of their
infrastructure, which has had implications for the
health systems, with an appreciable flow of pa-
tients across borders. The development indices in
the CA-4 rank among the lowest in the Western
Hemisphere, and available data suggest that mul-
tidimensional poverty approaches 20%.9 An im-
portant challenge for health programs, cancer
registries, and cancer control initiatives is that
nearly half (48%) of the CA-4 population lives in
rural areas (Table 1). El Salvador is the exception
(34%), primarily due to the urban influx during the
civil war of the 1980s. Themean health sector and
public health expenditures are low, ranging
from 6.5% to 8.6% (Table 1), compared with
those in Costa Rica (9.9%) and the United
States (17.1%).9

Noteworthy is that theCA-4countries account for a
large number of the recent immigrant population
to the United States, which makes the region
uniqueamongglobal LMICs fromaUSperspective
(Table 1). A number approximately equivalent to
one quarter of the population of El Salvador lives in
theUnitedStates, andmost are foreignborn. From
the US viewpoint, the research and prevention
initiatives in the CA-4 may be informative for the
USHispanicpopulation,particularly for those from
the region (over 4.5 million).10

THE BURDEN OF CANCER IN THE CA-4 REGION

In the current health profile of the CA-4 region, in
certain areas, cancer is a leading cause of mor-
bidity and mortality. Overall, infectious diseases,
trauma and injury, nutritional deficiencies, and
child and maternal health continue to be the
leading challenges for the health systems.11 Nev-
ertheless, some CA-4 nations display some of the
highest cervical, stomach, and liver cancer inci-
dence rates in the Western Hemisphere, and the
number of cancer cases (35,000 annual cases in
2012) in Central America is expected to increase
by 73% by 2030.1 Importantly, although cancer
incidence andmortality rates for USHispanics are
lower overall compared with other racial and eth-
nic groups, the opposite is true for the infection-
associated cancers.12-15
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The estimated annual number of incident cancer
cases in the CA-4 countries ranges between
5,200 for Nicaragua and 13,000 for Guatemala1

(Table 2). The cancers of infectious origin and
linked topoverty (stomach, cervical, and liver) are
predominant, both in incidence and mortality
(Fig 2).16 Globally, hepatocellular carcinoma is
considered an infectious cancer; however, in the
region, additional factors may be important, such
as aflatoxin exposure and nonalcoholic fatty liver
disease. Western Honduras is a rural region with
centralizedMOH services, and theWestern Hon-
duras Gastric Cancer Initiative has been able to
provide population-based estimates of gastric

adenocarcinoma incidence, confirming the high
rates.17,18 A parallel initiative for gastric cancer
with similar aims is under way in El Salvador at the
national level, also with NCI funding. These ini-
tiatives serve as examples of the utility of high-
quality single-cancer registry efforts, which also
serve as a platform for regional cancer registry
capacity building.

In the absence of PBCRs, caution is advised when
using the cancer burden estimates, although they
likely are underestimations, given the limitations in
the source and quality of the data used.1 Also,
there may be limited information available on
mortality by cause of death, as noted inHonduras,

Table 1 – Sociodemographic Features of the Central America Four Region

Country

Total Population

(millions)*

Rural

Population (%)* HDI1

Public Health

Expenditure

(% of GDP)1

Population in

Multidimensional

Poverty (%)*

Immigrant Population in United States (millions)10

Population Foreign-Born

El Salvador 6.3 34 0.662 6.9 NA 1.65 1.25

Guatemala 15.1 49 0.628 6.5 NA 1.04 0.84

Honduras 7.9 46 0.617 8.6 21 0.63 0.50

Nicaragua 5.9 42 0.614 8.3 19 0.35 0.25

Abbreviations: GDP, gross domestic product; HDI, Human Development Index; NA, not available.
*United Nations Development ProgrammeHumanDevelopment Reports.9 Multidimensional poverty is ameasure that complements traditional income-based povertymeasures
by capturing the severe deprivations that each person faces at the same time with respect to education, health, and living standards.
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Fig 1 –

The Central America Four
region and nascent cancer
registries. Population-
based cancer registries
(PBCRs) and year of
implementation initiation:
Guatemala City (2015),
Francisco Morazán
(Tegucigalpa, 2016), San
Salvador (2017), Copán
(2014), Santa Ana (2017),
and León (2017). Pediatric
PBCRs: Guatemala City
(2014), and San Salvador
(2014). GICR, Global
Initiative onCancerRegistry
Development; IARC,
International Agency for
Research on Cancer.
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which poses an additional limitation on existing
cancer estimates.19

Although pediatric cancers represent less than
3% of the estimated new cancer cases, pediatric
cancer care in the CA-4 region illustrates the
potential for partnerships to significantly affect
cancer survival. In less than 20 years, the 3-year
event-free survival for standard-risk acute lympho-
blastic leukemia in the region has increased from
38%to68%.20,21Oneof thechiefmechanisms for
thedramatic improvement in survival hasbeen the
twinning of pediatric cancer facilities in the CA-4
with partners in higher-income countries. In ad-
dition, because pediatric cancer is less common
andcare hasbeen centralizedwithin eachcountry
at one or two sites, this twinning model is feasible.
In Central America, initiatives began in 1986 with
an alliance between LaMascota in Nicaragua and
hospitals in Monza and Milan, Italy, and Bellin-
zona, Switzerland.22-24 The partnerships later ex-
panded to include the other Central American
countries, as well as other centers in Italy, the
United States, and Canada.

In Central America, this joint enterprise eventually
led to the creation in 1996 of the Central American
Pediatric Hematology-Oncology Association
(AHOPCA), a regional association that includes
pediatric oncologists and other oncology pro-
viders (nurses, surgeons, psychologists, and
pathologists). AHOPCA has developed com-
mon, resource-adapted protocols for each
of the major childhood cancers, implemented
across the region, with monitoring of outcomes
over time. An important catalyst for AHOPCA
has been funding provided by the International
Outreach Program of St Jude Children’s Cancer
Center that provides salary support (eg, for
physicians, nurses, psychologists, and data
managers at each site) and support for the
annual AHOPCA meeting and related opera-
tional initiatives.25

The St Jude International Outreach Program also
spearheaded the development of the Pediatric
Oncology Network Database (POND), a database
used to register the patients at each site, monitor
delivery of protocol-based care, and document
toxicities and survival. POND acted essentially
as a hospital-based cancer registry (although In-
ternational Classification of Diseases of Oncology
and International Classification of Childhood Can-
cer coding was not used) and created a mecha-
nism for the AHOPCA centers to combine their
data, monitor quality and outcomes, and then
formulate regional recommendations. POND
cemented into the AHOPCA culture the value of
real-time monitoring of outcomes and quality in-
dicators. Thedemonstratedutility of thePONDhas
been critical in convincing the CA-4 pediatric
oncologists of the value of PBCRs to systematically
track incidence and survival and serve as a basis for
research into the epidemiology of childhood cancer.

TOWARD THE DEVELOPMENT OF PBCRS IN THE CA-4

Advances and Challenges in PBCR Development

In recent years, nascent programs and collabo-
rations between the CA-4 and national and in-
ternational partners provide insight into the
current state and challenges of national cancer
control plans (NCCPs) and cancer registration
(Table 3). Governmental and COMISCA support
for the inclusion of cancer andNCD control plans
have been present in the CA-4 nations over the
past decade,26 yet the lack of policies, budgets,
training, and dedicated personnel have hindered
implementation. There is evidence that the na-
tional directives and international mandates do
not necessarily translate into concrete progress
for theNCCPsorPBCRs,whichoften lack resources

Table 2 – Estimated Cancer Incidence and Mortality in the Central America Four Region

Cancer

El Salvador Guatemala Honduras Nicaragua

Nr ASR Nr ASR Nr ASR Nr ASR

Incidence

Stomach 988 16.4 2,309 23.7 908 17 463 11.1

Colorectum 524 8.5 428 4.3 373 6.9 331 7.9

Liver 447 7.7 1,542 16 598 11.2 433 10.3

Lung 354 5.9 647 6.4 336 6.3 295 7

Breast 725 23.6 626 11.9 574 20 543 23.9

Cervix uteri 823 24.8 1,393 22.3 991 29.4 934 36.2

Prostate 685 27 975 22.3 560 22.7 448 23.3

Leukemia 348 5.8 617 4.7 334 4.8 218 4

All cancers* 9,025 153.4 13,271 130.4 7,431 131.2 5,129 114.4

Mortality

Stomach 864 13.6 2,139 21.4 819 15.1 427 10.1

Colorectum 326 4.9 299 3 248 4.5 237 5.5

Liver 429 7 1,476 15.1 572 10.7 418 9.8

Lung 322 5.2 584 5.8 310 5.8 268 6

Breast 278 8.8 260 5 224 8 228 10.2

Cervix uteri 388 11.9 672 12.2 417 14.1 424 18.3

Prostate 408 12.6 687 13.9 371 13.8 314 15

Leukemia 288 4.7 554 4.3 292 4.3 199 3.8

All cancers* 5,926 95 9,871 96.4 5,050 90.3 3,568 80.9

NOTE. Data adapted from Ferlay et al.1 Both sexes, age-standardized rates per 100,000.
Abbreviations: ASR, age-standardized rates; Nr, number of cases reported.
*Excluding nonmelanoma skin cancer.

4 jgo.org JGO – Journal of Global Oncology

http://jgo.org


to carry out the activities outlined in the NCCP.27

Historically, cancer planning has been based within
the Ministry of Health Epidemiology Division and
without dedicated personnel. Public health urgen-
cies due to natural disasters and outbreaks (eg,
Chikungunya, Zika) regularly impede advance-
ment of public sector cancer programs.

The recent global recognition of the importance
of cancer and NCDs in resource-limited set-
tings is helping to broaden disease priorities. It

is noteworthy that after the 2014 CA-4 Cancer
Control and Bioinformatics Congress, indepen-
dent cancer control entities were formed in the
ministries of health of El Salvador (MINSAL) and
Honduras. InMay2015, theMinistryofHealthofEl
Salvador formed the National Department of Can-
cer Control and Prevention and the National
Multisectorial Cancer Commission. TheHondu-
ras Ministry of Health molded the foundation
(personnel, informatics) to create the Cancer

Incidence Mortality

30 20 10 0 10 20 30

Leukaemia

Lung

Liver

Corpus Uteri

Colorectum

Breast

Cervix Uteri

Prostate

Stomach

40 40

Brain,
Nervous System

Age-Standardized (world) Rate per 100,000

El Salvador

Male Female

30 20 10 0 10 20 3040 40

Age-Standardized (world) Rate per 100,000

Colorectum

Leukaemia

Breast

Lung

Corpus Uteri

Cervix Uteri

Prostate

Liver

Stomach

Brain,
Nervous System

Guatemala

Male Female

30 20 10 0 10 20 3040 40

Age-Standardized (world) Rate per 100,000

Leukaemia

Lung

Colorectum

Corpus Uteri

Breast

Liver

Prostate

Cervix Uteri

Stomach

Honduras

Male Female

30 20 10 0 10 20 3040 40

Age-Standardized (world) Rate per 100,000

Pancreas

Leukaemia

Lung

Colorectum

Liver

Stomach

Prostate

Breast

Cervix Uteri

Brain,
Nervous System

Nicaragua

Brain,
Nervous System

Male Female

Fig 2 –

Age-standardized cancer
incidence and mortality
rates in the Central America
Four region

5 jgo.org JGO – Journal of Global Oncology

http://jgo.org


Registry Division in 2015, which was formally
launched in July 2016.

The legal framework for cancer registration has
been lacking in the CA-4 nations, an additional
challenge. Globally, certain national and MOH
legal policies supporting cancer registration have
proven successful in the LMIC setting.28 Although
mandatory reporting is a desired goal in cancer
registration, such mandatory reporting is not a
requirement at the outset. Frequently, technical
personnel leading PBCR planning have had an
over-reliance on the existence of a legal frame-
work, which may delay initial efforts.

Before the IARC-GICR initiatives to develop
PBCRs, there were efforts in each CA-4 nation
to develop hospital-based cancer registries
(HBCRs) in the MOH public facilities and the
governmental employee (Seguro Social) facilities.
The development of HBCRs in the major institu-
tions, coupled with the experience for trained
personnel with specific protocols and software
(eg, CANReg5, pediatric cancer), has been help-
ful for early capacity building and specific expe-
rience in cancer registration. Given the historical
absence of specific training programs in cancer
registration and the reliance on mentoring pro-
cesses, these critical masses of trained personnel
should be maximally leveraged.

We underscore that the development of an HBCR
is not a prerequisite to advance in the establish-
ment of a general PBCR. Although HBCRs focus
on treatment and outcomes, with a significant
number of variables relating to treatment proto-
cols, the PBCRs focus on incidence andmortality,
requiring fewer variables, but yet have greater
precision (eg, quality coverage).29 In addition,
the CA-4 nations have limited geographical exten-
sion, and the temptation to have a national cancer
registry is understandable, following the example
of Costa Rica and Uruguay. Yet, such registries
would require important resources that would
compete with other health priorities, face the
challenge of sustainability, and be of marginal
benefit of increased coverage beyond a high-
quality regional PBCR.29 Given these consider-
ations, it is recommended to begin with focused
PBCR initiatives.

The Design of the Initial CA-4 PBCRs

Thedefinition of awell-defined registration area for
the PBCR is a key and central aspect that needs to
be established when starting to set up a PBCR.29

Three nations, El Salvador, Guatemala, and Hon-
duras, have launched their initial PBCR initiatives
by selecting well-defined regional areas where the
implementation of a PBCR is feasible (Fig 1). In

Table 3 – Challenges and Recommendations for the Development of CA-4 NCCP and PBCR

Area Challenge Recommendation

National policy Competing MOH priorities (eg, Zika virus
epidemic)

Establish independent MOH cancer division

Legal and political support Absent legal framework Leverage COMISCA and PAHO support

Financial plan Absent core MOH budget for cancer control NCCP requires core MOH budget.

Special programs may be financed with
international partners

Multisectorial network Fragmented health sector: MOH, Seguro
Social,* private, and NGO

Establish multisectorial national cancer
commission

NCCP development NCCPs should be long term and extend
beyond political cycles

NCCP should integrate national and regional
objectives

PBCR organization PBCR viewed as epidemiology discipline PBCRs should be independent and within
the MOH cancer division

PBCR personnel Lack of trained personnel Salary support for director and technical
personnel

Ongoing mentoring with international
partners (eg, GICR Hub)

PBCR design HBCRs are often prioritized Define precise PBCR geographic area, often
around centralized oncology services

National coverage is considered

Abbreviations: CA-4, Central America Four; COMISCA, Council of Ministers of Health of Central America; GICR, Global Initiative on Cancer
Registry Development; HBCR, hospital-based cancer registries; MOH, Ministry of Health; NCCP, national cancer control plan; NGO,
nongovernmental organization; PAHO, Pan American Health Organization; PBCR, population-based cancer registry.
*Seguro Social is the integrated health system for government employees.
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each case, given the concentration of advanced
cancer care services, the regional areas are de-
fined by the departamentos (states) around the
respective capital cities, San Salvador, Guatemala
City, and Tegucigalpa. These registries will serve
as the principal PBCRs in the first phase of the
renewed NCCPs. Initial seed investments are pro-
vided by international partners (eg, NCI, IARC,
UICC, IAEA), either through direct agreements or
via academic partners (eg, Vanderbilt University),
to supportplanning, training, and implementation.
Ultimately, support will need to transition to the
respective MOHs.

With scientific sector grant funding, two rural
monographic PBCRs are also being developed in
El Salvador and Honduras, representing partner-
ships among the MOHs, local nongovernmental
organizations, and US academic partners. These
efforts leverage ongoing programs in these rural
areas in cervical cancer in El Salvador and gastric
cancer in Honduras. The rationale for these ini-
tiatives include the provision of data from rural
areas, completeness data for the central PBCRs (a
quality control measure), data on the flow of pa-
tients among CA-4 nations, and an additional
training platform for health ministry personnel.
The León, Nicaragua, HBCR is an example of
the utility of an HBCR as a training platform,
because it transitions to a PBCR. Lastly, with
establishment of the PBCRs, and the need for
survival data, improvement of vital statistics sys-
tems for mortality data are needed (eg, cause of
death codification), and these additional efforts
have been launched.30,31 Quality incidence and
mortality data are alsoneeded for theevaluationof
primary and secondary prevention programs, with
cervical and gastric cancers as examples in the
region.32-35

Early Success: CA-4Pediatric Cancer Registration

The advancement of pediatric PBCR in each of
the CA-4 countries is under way, fostered by the

twinning activities and building on the experience
with the POND patient data system. Although pe-
diatric cancer represents a small percentage of the
overall cancer burden, pediatric cancer registration
offers a quick win for cancer registration efforts
because of its feasibility, given the small numbers
and centralized care, yet with a high impact on
survival. Themethodology of cancer registration,
including the trainingof cancer registrars incoding
practices and cancer registration software, and
the production of policy and procedures, are po-
tentially transferable to adult cancer registration
and health ministry policies.

The pediatric PBCRs in Guatemala and El Salva-
dor began in early 2014, with international part-
ners from Dana-Farber, St Jude, and AHOPCA. In
Guatemala, given the extent of the country and the
existence of multiple pediatric cancer care facil-
ities inGuatemala, thedecisionwas to beginwith a
regional PBCR in Guatemala City. In El Salvador,
the pediatric PBCR is a national registry, because
all pediatric cancer care is delivered at a single
cancer hospital in San Salvador, at Hospital Ben-
jamin Bloom. At each site, the initiative has
funded a registry medical director (part time)
and a cancer registrar (full time), with interna-
tional training in cancer registration for the
personnel. The El Salvador and Guatemala pe-
diatric PBCRs now register an estimated 350
and 170 patients per year, respectively.

The initial incidence data from 2014 to 2015 from
the pediatric PBCRs of El Salvador andGuatemala
provide proof of principal and underscore the dis-
crepancies with GLOBOCAN estimation methods,
which in theCA-4arebasedon low-qualitymortality
data. The GLOBOCAN estimates for El Salvador in
2012 were 133 total cases, ages 0 to 14 years, or
69 cases per 100,000 population, with estimations
of 60 cases of leukemia, nine cases of lymphoma,
and 21 cases of CNS tumors. The observed annual
incidence from the El Salvador registry is 92 cases
per 100,000, including 78, 24, and 19 annual
cases for these samecancers, respectively.Overall,
this represents a 33% higher incidence than that
predicted using GLOBOCAN (Table 4).

Incidence and survival estimates for pediatric
cancers need to be improved via quality PBCRs.
Two examples are germane. Three of the CA-4
countries with available mortality data by cause of
death (El Salvador, Guatemala, and Nicaragua)
exhibit high childhood leukemia mortality rates
(under 14 years of age) that situate them among
the first 30 countries in the world with the
highest rates.19However, thepreviously citeddata

Table 4 – Comparison of Childhood Cancers in El Salvador: GLOBOCAN 2012 Estimates
Versus the Pediatric PBCR

New Cancers per Year GLOBOCAN 2012 Pediatric PBCR 2014-2015

Total cases 133 170

Incidence per million (ASR) 69 92

Leukemia 60 78

Lymphoma 9 24

CNS tumors 21 19

Liver 2 3

NOTE. Both sexes, ages 0-14 years.
Abbreviations: ASR, age-standardized rate; PBCR, population-based cancer registry.
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available from AHOPCA reported 3-year event-
free survival rates of standard-risk acute lympho-
blastic leukemia in El Salvador to be 68.5% in
2013.20,21 (Note, these data conservatively in-
cluded abandonment as an event rather than
as a loss to follow–up.) In Guatemala, Honduras,
andNicaragua, the thirdmost common estimated
cancer in children by GLOBOCAN is liver cancer;
however, in our recent PBCR data from El Salva-
dor, liver cancers in children are rare, usually
approximately 5% of the total incidence. These
examples underscore the importance and value of
PBCRs to provide quality data for the NCCPs and
health ministry policy.

Role and Support Through Partnerships

The specific near-term initiatives partnered with
the local MOHs in cancer control and cancer
registration in the CA-4 region are listed in
Table 5. Cancer registration requires trained
personnel and precision in the context of a frag-
mented health sector and informatics chal-
lenges in the LMIC setting. Data from PBCRs
has contributed significantly to NCCPs and to
improved understanding of disease epidemiol-
ogy and etiology. Registries must follow in-
ternational standards, and their personnel
must adhere to established coding, classification,
and quality control principles. Nations are begin-
ning to advance their NCCPs and PBCRs, which
is increasing the demand for technical training.
The IARC-led GICR program aims to achieve
this by recruiting and retaining local experts
and by fostering mentorships to provide

coordinated support for strengthening local surveil-
lance capacity. Support through partners is essen-
tial, as has been illustrated in the case of pediatric
care and registration.

ThecaseofGuatemala is instructiveon theutility of
partnerships. In the pilot phase of the Guatemala
City PBCR, managed by the NCI (Instituto Nacio-
nal de Cancerologia), the HBCR is being used to
network hospitals to gather information. Continu-
ous education and mentoring is a key aspect of
personnel retention. An annual regional training
course is organized by the IARC-GICR Latin Amer-
ica Hub (Argentina), with onsite and webinar
training components. Mentoring is a viable strat-
egy to build chronic diseases research capacity.36

Guatemala has an established mentoring experi-
ence to increase research capacity.37,38 An ex-
panded program is being planned by GICR in
the context of the Latin American Hub activities,
whereby longstanding PBCRs (eg, Colombia)
would host LMIC faculty and staff.

In a new United Nations multiagency initiative (im-
PACT)involvingtheIAEA,WHO,andIARC,ElSalvador
hasbeenpreliminarilyselectedfor in-depthassistance
in thedifferentcomponentsofcancercontrol.Arecent
workshopwill provide the basis tomobilize resources,
and if successful, it will provide a useful model to
replicate in the CA-4 and other regions.

The NCI-CGH has partnered with US academic
cancer centers (eg, Vanderbilt University, MD
Anderson, Dana-Farber) via competitive funding
initiatives to build cancer registration and control
capacity in the CA-4 and in global LMICs. In the

Table 5 – CA-4 Region Initiatives and Partners in Cancer Control and Registration

Area RepresentativePrograms (year of initiation) International Partners

NCCPs NCI-CGH CCLF program (2014) IAEA, WHO, IARC-GICR, NCI-CGH

imPACT, United Nations Interagency
Initiative (2015)

PBCR development Guatemala PBCR pilot (2015) IARC-GICR, NCI-CGH, imPACT

San Salvador PBCR (MINSAL, 2015)

Specialized PBCRs Honduras Copán gastric cancer PBCR
(2014)

Vanderbilt, NCI-CGH

El Salvador Santa Ana rural PBCR (2017)

Pediatric PBCRs Guatemala PBCR (2014) Dana-Farber, St Jude

El Salvador PBCR (2014)

Regional workshops CA-4 Cancer Control Conference (2014) NIC-CGH, IARC-GICR, PAHO

CCLF (2016) Vanderbilt, MD Anderson, Dana-Farber

Abbreviations: CA-4, Central America Four; CCLF, Cancer Control Leadership Forum; IAEA, International Atomic Energy Agency; IARC-GICR,
International Agency for Research on Cancer-Global Initiative on Cancer Registry Development; MINSAL, El Salvador Ministry of Health;
NCCP, national cancer control plan;NCI-CGH,National Cancer Institute-Center forGlobalHealth; PAHO, PanAmericanHealthOrganization;
PBCR, population-based cancer registry.
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CA-4, these initiatives have been able to leverage
existing scientific sector infrastructures, oftenbuilt
on specific cancers (eg, gastric, cervical), to launch
PBCRs and regional cancer control initiatives, as
well as serve as the basis for international networks
in the region with IARC-GICR, PAHO, UICC, and
other institutions.

In conclusion, the significant and growing cancer
burden in the CA-4 region, dominated by the
infection-associated cancers and the paucity
of information, and with NCCPs under develop-
ment, underscores the urgent need for cancer
control and registration capacity building. Efforts
are now under way to establish PBCRs and

comprehensive, evidence-based NCCPs in the
CA-4. There is a need for concrete and sustained
governmental support to be able to implement the
NCCPs’ activities, particularly cancer registration.
International agencies (IARC-GICR,NCI-CGH) and
academic cancer centers will continue to serve as
important partners in the near term. In addition, a
regional approach within the CA-4 seems both
plausible and efficacious to optimally serve the
region’s population of 36 million. With the interna-
tional partners, the involvement of regional bodies
such as COMISCA and PAHO is imperative.
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