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Abstract

Cancer is one of the major causes of morbidity and mor-
tality in the world, with 14.1 million new cases and 8.2
million deaths annually. A marked disparity exists between
developed countries and developing countries, with 57% of
new cases and 65% of deaths in 2012 occurring in developing
countries. This global picture can only be obtained because
of data obtained from population-based cancer registries,
which allow cancer estimations for different geographic
areas. Our objective is to perform a review of different
types of registries and their role in the control of cancer.
These types of registries are lacking in developing countries.
In Central and South America, only 6% of the population is
included in cancer registries versus 83% in North America. It
is necessary to increase the coverage of cancer registries to
obtain more reliable data that will more appropriately guide
control programs.
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Resumen

El cancer es una de las principales causas de morbi-mortalidad
en el mundo con 14.1 millones de casos nuevos y 8.2 millones
de muertes. Existe marcada disparidad entre paises desarro-
llados y en vias de desarrollo: 57% de los casos nuevos y 65%
de las muertes registradas en 2012 ocurrieron en paises en
vias de desarrollo. Solo es posible describir este panorama
mundial a partir de los datos obtenidos de los registros
poblacionales de cancer, que permiten realizar estas estima-
ciones en las diferentes areas geogrificas. El objetivo de este
trabajo es realizar una revision sobre los diferentes tipos de
registros y su papel en el control del cancer. En los paises en
vias de desarrollo existe una notable carencia de este tipo de
registros. En Centro y Sur América sélo 6% de la poblacion
cuenta con registros de cancer frente a 83% en América del
Norte. Es necesario ampliar la cobertura de los registros de
cancer para la obtencion de datos mas confiables que guien
mas oportunamente los programas de control.
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Cancer is one of the primary causes of morbidity
and mortality in the world, with 14.1 million new
cases reported annually. In 2012, an estimated 8.2 mil-
lion deaths occurred, and the estimated prevalence of
cancer in the last five years included 32.6 million people.
A disparity has been documented between developed
countries and developing countries, with 57% of new
cases (8 million) and 65% of recorded deaths (5.3 mil-
lion) in 2012 occurring in developing countries.' If this
trend continues, the situation may grow even worse due
to global population growth and the impact of aging.
Given this information, the World Health Organization
(WHO) estimates that 21.3 million new cases and 13
million cancer-related deaths will occur annually by
2030; 60% of these will occur in the least-developed
countries.® The situation in Latin America and the Ca-
ribbean is very similar; in 2012, 1.1 million new cases
and 603300 deaths were documented. By 2030, an
estimated 1680 000 new cases will occur, representing
an 84% increase.2*

The increase in cancer cases observed in the last few
decades is partially due to the global epidemiological
transition that has occurred in recent years, which is
mainly due to net population growth and the impact
of aging. In developing countries in particular, im-
provements in health indices have been observed due
to decreases in infectious diseases, malnutrition, and
infant mortality, which have contributed to increased life
expectancy and consequently to an increase in mortality
from chronic and degenerative diseases such as heart
disease and cancer.? Although cancer has a multifactorial
etiology, various factors have been identified through
epidemiological studies that can influence the develop-
ment of malignant neoplasms such as genetic suscepti-
bility, race or ethnicity, obesity, exposure to hormones,
radiation, certain chronic infections, and tobacco and
alcohol use.”®

Definition

Given this scenario, cancer registries are a fundamental
key to controlling this group of diseases. Their main
function is to register, in a complete, continuous, and
systematic manner, the personal characteristics of
all cancer patients, as well as clinical data and the
anatomical pathology of each malignant tumor, for
further analysis and interpretation of the informa-
tion.” In order to function properly, a cancer registry
must undergo continual analysis of three central
processes: 1) identification and registration of cases;
2) systematization and analysis of information; and
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3) dissemination of the findings. The information
produced by cancer registries can be used in different
fields, including etiological investigation; primary
prevention (evaluation of cancer control programs);
secondary prevention (evaluation and monitoring of
screening and early detection programs); tertiary pre-
vention (survival analysis); and service planning, in a
manner that benefits individuals as well as society as a
whole. For this reason, cancer registries are an essential
part of a complete cancer control program, serving to
establish priorities while at the same time providing
necessary data to foresee future needs.!!!

Types of cancer registries

Histopathological registry. This type of registry collects
information from one or more pathology laboratories
and is useful for laboratory needs. It provides an
incomplete and skewed cancer profile, essentially
determined by the types of tissues that the laboratory
can process.

Hospital registry. This type of registry collects informa-
tion from all cancer patients treated at one or more
hospitals. It is useful for administrative purposes
because it aids in prioritizing hospital resources. In
addition, it facilitates monitoring of health programs
and allows the detection of patterns or frequencies of
different types of cancer treated in the hospital as well
as monitoring of the outcomes of treatment, survival
rates, quality of life, and adverse effects of treatment.
The sources of information for these registries include
outpatient clinics, hematology laboratories, specialty
diagnostic laboratories (nuclear medicine), anatomical
pathology laboratories, autopsy services, issuers of
death certificates, surgery services, oncology services,
radiation therapy providers, and chemotherapy pro-
viders. This type of registry provides an incomplete
and skewed cancer profile because it is determined
by the population that is treated at a particular medi-
cal center.

Population registry. This type of registry systematically
collects information on all new cancer cases in a particular
geographic area and is determined by multiple sources.
The main sources of information for these registries are
a) public and private hospitals and medical centers; b)
public and private outpatient surgery centers; c) public
and private anatomical pathology laboratories; d) civil
registry offices that issue death certificates, particularly
lists of certificates of residents whose cause of death
was cancer or probable tumor or those in which cancer
is referenced in some manner; e) public and private
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specialty cancer diagnostic centers; f) public and pri-
vate hospice centers; and g) public and private nursing
homes. These registries provide a more reliable cancer
profile for estimating population indicators of incidence,
mortality, survival rates, and prevalence. The estimation
of these indicators requires demographic data reported
in population and housing censuses as well as mortality
records. Population registries play an important role in
cancer epidemiology, allowing for the estimation of inci-
dence rates by tumor location, age, sex, and other factors.
Through patient tracking, it is possible to estimate the
cancer prevalence, which provides a useful indicator of
the burden of this disease in the community. This method
is also an affordable and efficient resource for enrolling
cases for intervention, cohort, and case-control studies.
Additionally, these registries can identify geographical
and temporal changes through estimation of trends.

Thus, population registries play a unique role in
the planning and evaluation of cancer control programs.
Currently, they are considered the gold standard for
cancer registries, as it is only through their use that
it is possible to estimate population indicators such
as cancer incidence, prevalence, survival rates, and
mortality as well as the trends of these measures over
time.!*13 Although the definition of an optimal popu-
lation size to be covered by a cancer registry does not
exist, in practice, the recommended size is between 1
and 5 million; working with larger populations can
make it difficult to maintain completeness and quality
of the data. In countries with large populations where
it can be difficult to achieve national coverage, it may
be more effective to establish self-contained regional
registries that are also related with each other. This is
the case with the Surveillance, Epidemiology, and End
Results (SEER) program in the United States or the
cancer registry networks established in Africa, India,
Brazil, and Argentina.!*™ This strategy of establishing
regional cancer registries stems mainly from the cover-
age, costs, and sustainability of the registries. Various
factors that directly influence the cost and profitability
of these registries have been identified such as the size
of the geographic area to be covered, inclusion or exclu-
sion of rural areas, local cost of living, quality of hospital
registries, volume of cases, and whether the registry is
new or well-established.'® Regarding the central pro-
cesses and analysis of the registry, the process of case
identification and capture uses approximately 88% of
the registry budget, while the analysis accounts for the
remainder (12%).7
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Legal issues and confidentiality

Reporting of cancer cases to the registry can be voluntary
or obligatory. Legal issues should also be considered
when a cancer registry is planned because, in many
countries, it is necessary to ensure a legal basis as well
as preserve the confidentiality of each patient. Thus,
cancer registries must always adhere to both national
and international confidentiality codes or laws related
to the protection of personal data'® and to matters
regarding health research!® because epidemiological
research based on cancer registry data is the most valid
and efficient method to plan and evaluate all aspects of
cancer control.

Quality indicators for cancer registries

Given that cancer registries are a fundamental part of
disease control and epidemiological surveillance, it
is necessary to clearly define rules for data collection
and storage. Which cases can be registered should be
well-defined, along with the type of coding that will
be used and the types of reports that should be gener-
ated. In this context, the WHO's International Agency
for Research on Cancer (IARC) and the Iberoamerican
Network of Epidemiology and Information Systems on
Cancer (Red Iberoamericana de Epidemiologia y Sistemas de
Informacion en Cdncer - REDEPICAN) provide the crite-
ria for quality and systematic procedures that should
be used in population-based cancer registries. In this
manner, the information generated can be standard-
ized and of optimal quality. Accordingly, of IARC has
described four quality indicators for cancer registries:
a) comparability, b) completeness, c) validity, and d)
timeliness (table I).1%2-2 Within that framework, the
IARC has developed an ad hoc system for the collection
and storage of information: CanReg5 (Cancer Registry
Software). With this electronic tool, the IARC aims to
improve the storage and processing of data for better
quality control in registries. The availability of comput-
erized systems has revolutionized much registry work
and has permitted the implementation of registries in
low- and middle-income countries, as demonstrated
by the network of cancer registries in Africa with its
headquarters in Senegal **

Dissemination of cancer registry findings
Data from population-based cancer registries that are

qualified as acceptable according to the four quality
indicators recommended by the IARC must be pub-
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Table | the leading cancer types according to sex and age. The
QUALITY INDICATORS FOR CANCER REGISTRIES most recent publication, GLOBOCAN 2012, provides
estimates of 28 types of cancer in 184 countries, offer-
Indicator Description ing a global overview of cancer. According to the most
Refers to the ability to compare the data of one registry recent pl'lbhcahon, the main ’[YPQS of CaI}C?I‘ inthe gIObal
with those of another. One of the critical aspects of this population are lung cancer, with 1.8 million cases (cor-
Comparability |nd|cgtor is the coding of cancer cases. Of all available responding to 13% of all new Cases), followed by breast

classifications, the WHO recommends the use of the ith 1.7 milli 11.9%): col i
International Classification of Diseases for Oncology, Third Capcer, Wlt. .' mullion cases ( 9%); colorecta C.ancer,
Edition (ICD-O-3) as the standard. with 1.4 million cases (9.7%); prostate cancer, with 1.1
Refers to the ability to include all new cases that occur million cases (7.9%); and stomach cancer, with 950 000
in a given geographic area during a specified time period, cases (6 8%) However., the most frequent causes of death

Completeness i.e.,how many incident cases are actually accounted for in ' ' 4 ; s

p the registry. One of the most common methods used to due to cancer are lung cancer, with 1.6 million cases
evaluate the completeness of registries is the Mortality/ (Corresponding to 19.4% of total deaths), followed by

Incidence (M) index. : __ liver cancer, with 800 000 cases (9.1%); stomach cancer,
Refers to the accuracy and quality control with which the

data are gathered.Three recommended methods exist to with 720 000 cases (8.7%); colorectal cancer, with 690 000

measure validity: a) percentage of cases with information cases (8.5%); and breast cancer, with 520 000 cases (6.4%)
missing or unknown (IF%), b) percentage of cases with (ﬁgure 1).1

morphological verification (MV%), and c) percentage of
cases identified only by death certificates (DCO%).
Refers to the speed with which a registry can collect, pro-
cess, codify,and report data with a high level of complete-
ness, validity,and accuracy in accordance with timeframes
previously established by the registry.

Validity

Timeliness Incidencia

1 824 701 (13.0%)

Source: References 22 and 23

1 671149 (11.9%)
S

4 969 280 (35.3%)

1360 602 (9.7%)

429793 (3.1%)

455784 32/) |0949I6(78%

. . . . . . . s762438%) N 951594 (68%)
lished in the series “Cancer Incidence in Five Continents 732 51 6569

(CI5)”. This publication represents a joint effort of three
institutions: the Union for International Cancer Control
(UICC), the IARC, and the International Association of Mortalidad
Cancer Registries (IACR). To date, the series comprises
10 volumes, beginning in 1960 with the publication of

1589 925 (19.4%)

volume I, which includes data from 32 registries from 2768798 (340%
29 countries, while volume X includes data from 225 \ 521 907 (64%)
2526

registries from 60 countries.
The main objective of this series is to compare and

to the extent possible incidence data in a wide range of 693933 (€5%

geographic areas of the five continents. Additionally, 165 084 2.0%) MY e
the 54 years of data contained in the series have al- MO = ]
lowed epidemiological studies of the evolution of risk B S N EEER
factors and incidence trends as well as the formation of RO
hypotheses that may explain the observed differences Bl Lee o Breast B Coorecn [N Prostace [l Stomach
between geographic areas, age groups, living areas, and Lver || Cervixuteri == Oesophagus [l Biadder  Other and unspecified
possibly ethnic groups.
Another source of utilization and publication of Source: Reference |
the population registry data that complies with qual-
ity controls is the global estimates published on the FIGURE |. WORLD ESTIMATIONS OF THE NUMBERS OF
GLOBOCAN website, which was made public in 2001. NEW CASES AND DEATHS FROM CANCER

The main objective is to provide current estimates of
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To understand the role of population-based cancer
registries in planning and evaluation for control of
the disease, the two most common neoplasms of the
digestive system are described. a) Stomach Cancer. The
epidemiological picture of stomach cancer has been
formed through the use of cancer registries since 1975;
significant changes in its pattern of morbidity and mor-
tality have been observed over time. At that time, it was
the most common neoplasm in the world; however, it
has been displaced in frequency by other tumors such
as lung, breast, colorectal, and prostate cancers.! As seen
in figures 2 A and B, the last three decades have seen a
marked decrease in the incidence of stomach cancer. This
suggests that strategies of controlling risk factors for this
neoplasm have been successful. b) Colorectal Cancer. The
epidemiological picture of colorectal cancer contrasts
with the previous example. Currently, colorectal cancer
is one of the most common neoplasms in both men and
women, representing approximately 10% of the global
cancer incidence.! The trend of increased global inci-
dence can be observed in figure 3. Paradoxically, it has

[ w S v o ~ [o]
o o o o o o o
. . . . . . .

Age standardised rate per 100 000 inhabitants

)

1975 1980 1985 1990 1995 2000 2005 2010

Years
— Denmark Slovakia
--- Finland e Spain*
— France* England

* Regional data

Source: reference |

been observed that the increase in colorectal cancer has
occurred primarily in countries where there has been a
marked transition toward a higher level of development
such as China, the Philippines, Singapore, and Slovenia.
Given this situation, it is necessary to implement control
strategies in developing countries and, at the same time,
to emphasize the problem of this neoplasm in low- and
middle-income countries.?’

Coverage of cancer registries in latin
America

Unfortunately, a great disparity exists between devel-
oped countries and developing countries regarding
epidemiological surveillance of cancer through popu-
lation registries. It is worth noting that 65% (5.3 mil-
lion) of the incident cases documented in 2012 occurred
in low-to-middle-income countries.® A troubling
reality is that the majority of cases are diagnosed at an
advanced stage of the disease, which is associated with
ahigh mortality rate. Moreover, it is in these countries
that a greater underreporting of cases is documented,
mainly due to a scarcity of cancer registries endorsed
by the IARC-WHO. In Central and South America,

N w S v o ~ [e.]
o o o o o o o
I I I I I I |

Age standardised rate per 100 000 inhabitants

)
‘

1975 1980 1985 1990 1995 2000 2005 2010

Years
— Australia Costa Rica
---- Canada e New Zeland
— Colombia* USA*

FIGURE 2. STOMACH CANCER INCIDENCE TRENDS ADJUSTED FOR AGE
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FIGURE 3. COLORECTAL CANCER INCIDENCE TRENDS ADJUSTED FOR AGE

PBCR= Population-based Cancer Registry

Source: reference 10

FIGURE 4. WORLD OVERVIEW OF CANCER REGISTRIES

[ ] High-quality PBCR (national) o
[] High-quality PBCR (regional)

[l PBCR (national or regional)

[[] Registration activity
M No data/status unknown
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only 6% of the population is included in population-
based cancer registries versus 83% in North America
(United States and Canada). This 6% coverage of Latin
Americais in Cuba, Puerto Rico, Costa Rica, and Uru-
guay, each of which has a national population registry;
Brazil, Argentina, Colombia, Chile, and Ecuador have
15,7, 6,3, and 2 regional registries, respectively (figure
4) 21024t is important to mention that one of the oldest
registries in Latin America is in Cali, Colombia, which
has been in uninterrupted service for more than 50
years.? In view of this, Mexico is significantly lagging,
as it only has a statistical system from which the num-
ber of cancer deaths in the country can be obtained.”
For this reason, it is vital to implement a registry of
this type to better gauge this public health issue. In
addition, a registry would allow better planning of
prevention, diagnosis, treatment, and rehabilitation of
cancer and funding opportunities for improved cancer
control in population.

Conclusion

The most efficient method to address the problem of
cancer is though the development and implementation
of a national cancer control plan. Population-based
cancer registries are a fundamental part of the operation
of this plan and are necessary for achieving results, not
only to estimate epidemiological frequency measures
and trends for tumors, gender, and place of residence
but also to evaluate the quality of cancer diagnosis and
treatment of these patients. Registries are ultimately
the gold standard for evaluating the results of various
interventions and prevention efforts aimed at reducing
the morbidity and mortality of one of the most serious
public health problems of our age.
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