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Abstract

Introduction

Central nervous system tumors are rare; in 2015 they represented approximately
1.4% of new cancer diagnoses, causing 2.6% of deaths by cancer that year. In Colombia,
there are few reports on the epidemiology of brain tumors, and those that exist
are local databases that do not have a rigorous and massive registry. Due to limited
epidemiological information in our country, this document aims to characterize the
epidemiology of brain tumors in Colombia over 10 years

Methods

A retrospective descriptive observational study was conducted, using databases
of population-based cancer registries in Colombia. We extracted information from 10
years recorded in patients with tumors without age group restriction. A descriptive
analysis was carried out for all the variables considered, the incidence and mortality
rates per 100,000 person-years were calculated. Statistical software Stata 14.0 was
used.

Results

Our analysis was performed with a population of 775 adult patients and 123
pediatric patients, with an incidence of 1.55 per 100.000 individuals in the pediatric
population and 3.19 per 100.000 individuals in the adult population. The mortality
rate for pediatric and adult patients was 0.063 per 100.000 individuals and 1.86
per 100.000 individuals respectively. The most frequent tumors in the pediatric age
group were neuroepithelial tumors, embryonal tumors, and ependymal tumors,
whereas, for adults, the most frequent were neuroepithelial tumors, meningiomas,
and hematolymphoid tumors.

Conclusions

This study constitutes the most recent work on the epidemiology of brain tumors
in Colombia. There was a clear general underreporting and statistics lower than those
compared with the literature. It is intended to expand coverage and data collection in
population-based cancer registries.
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Introduction

Nervous system tumors are rare and accounted for approximately 1.4% of the new
cancer diagnoses in 2015 in the United States. These tumors caused 2.6% of cancer
deaths in that year; they have greater clinical involvement in children and young adults
and cause approximately 30% and 20% of cancer deaths, respectively [1-6]. Their
prevalence decreases with age; these tumors are the first cause of neoplasm in the
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Age 8.39 +- 5.43 52.7 +-17.1
Tumor sequence
Single tumor 123 | 100% | 760 | 98.06
First of more 0 0% 7 0.90
Second of more 0 0% 8 1.03
Gender
Male 66 53.66 | 386 | 49.81
Female 57 46.34 | 389 | 50.19
Behavior
Malignant, primary location | 117 | 95.12 | 714 92.1
Uncertain if it is benign or
malignant g 4 | 325 7 0.9
Benign 2 1.63 54 6.97
Diagnostic basis
DCO* 7 5.69 88 11.35
Clinical 25 20.33 | 115 | 14.84
Microscopic verification 91 7398 | 572 | 73.81
Vital status
Alive 36 29.27 | 192 | 24.77
Dead 61 49.59 | 453 | 58.45
No data 26 21.14 | 130 | 16.77

DCO* Death Certificate Only

Table 1: Sociodemographic characterization of the pediatric and
adult population

0-14 year age group, and the third cause in the 15-39 year age
group, preceded by breast and thyroid cancer, and are within the
less common neoplasms in patients older than 40 years [1,7,8].
The most common central nervous system (CNS) tumors in
pediatric age are pilocytic astrocytoma, embryonal tumors, and
malignant gliomas, while meningiomas, pituitary tumors, and
malignant gliomas are found in adults [1-3, 9-13].

CNS tumors represent a diagnostic and therapeutic challenge,
because the differentiation between malignant and benign may be
unclear. Also, complete surgical resection is not always achieved,
which results in relapses, in an important compromise of the
neurological function, and can be potentially fatal [14-18]. It is
necessary to know their incidence, mortality, and epidemiology,
to implement health policies and diagnostic screening [19,20].

There are few reports on the disease burden of brain tumors
in Colombia. This information is necessary to implement health
policies, develop strategies to plan preventive activities, build
capacities in the provision of health services, improve the quality
of medical care and plan clinical trials [21,22]. This work aims
to provide epidemiological information on brain tumors from
10 years, collected from population-based cancer registries in
different cities of our country. This to generate knowledge and
provide data to the actors involved in the social security system
and to the health regulatory agencies, to create promotion actions,
and to ensure prevention and early detection of brain tumors.

A descriptive observational retrospective study was
conducted, using databases of Colombian population-based
cancer registries (RCBPs, by their Spanish acronym). Data were
collected at the Cancer Information System in Colombia (SICC-
info cancer, by its Spanish acronym) center, which collects
general information on mortality and incidence from the cities
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of Bucaramanga, Pasto, Manizales, and Barranquilla [23,24].
Attached is the individual population registry of Cali, Valle del
Cauca, Colombia [25], and of international agencies (network of
national cancer institutes, Ministry of Health, IARC/GLOBOCAN)
[3,4]. Anonymized data from patients with brain tumors
(malignant or benign) were obtained for the 2003-2012 period;
this information was grouped without age-group restriction into
2 groups: pediatric (under 18 years old) and adults (older than or
equal to 19 years old). The general population characteristics and
the characterization of brain tumors were analyzed. The general
mortality for each department of Colombia presented in SICC-
Infocancer was calculated, but it was extracted from the DANE
(National Administrative Department of Statistics). Averages of
standardized mortality rates were obtained, grouped by 5 years
(2003-2007 and 2008-2012); this was done for greater comfort
when performing the analyzes, without affecting the reliability of
the data due to the minimum variability during the 10-years. On
the other hand, since the registry covers the 2003-2012 period,
the classification before the latest update proposed by the WHO
in 2016 was used for the histological reference of the tumor
subtypes.

Statistical analysis

For the statistical analysis, a database with the collected data
and raw information was created, and a descriptive statistical
analysis was performed for all the variables considered in the
analysis and for the selected subgroups. The Shapiro-Wilk
test was applied to determine the normality of the data; data
that followed a normal distribution are presented as average
and standard deviation; categorical variables are presented
in proportions or percentages. Incidence and mortalities are
presented as relative frequencies, crude rates and age-adjusted
rates (under 18 and over 18) expressed per 100,000 person-
years; the standard population used was the world population
according to SEGI, as is conventional to compare standardized
rates using population-based cancer registry data [23]. The Stata
14.0 statistical program was used for the statistical analysis.

Pediatric Central Nervous System Tumors

General demographic characteristics: During the 2003-
2012 period, a total of 123 cases of brain tumors were reported
in SICC-info cancer in the pediatric population. 53.7% of these
cases corresponded to men, with an average age at the time
of diagnosis of 8.4 years (SD: +- 5.43 years). Regarding their
behavior, 95.1% were malignant, 3.3% of uncertain behavior, and
1.6% were benign (Table 1).

Characterization of brain tumors: Malignant supratentorial
tumors were the most common, which represented 63.4%
(Supplement 1). According to the histological subgroup, the most
common in ascending order were glial lesions, embryonal tumors,
and ependymal tumors, of which the predominant histological
subtypes were astrocytoma, medulloblastoma, and ependymoma
(Supplement 2). Regarding their location, parenchymal tumors
were the most common at the supratentorial level, and of these,
temporal and parietal lobe lesions were the most significant,
followed by overlapping and ventricular lesions. On the
other hand, cerebellar lesions were the most common site of
infratentorial lesion localization (Supplement 3).

Incidence and mortality: Incidence was similar between
males and females in the different cities, being lower for the
female population (Table 2). Regarding mortality, the crude and
standardized rate was 0.12 and 0.06 per 100,000 population,
respectively.
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Pediatric Adults
Frequency (N) Raw rate Standardized Rate Frequency (N) Raw rate Standardized Rate
INCIDENCE
Region Men
Bucaramanga 59 3.07 1.24 259 8.29 5.47
Pasto 13 1.78 0.84 67 5.68 3.68
Manizales 10 1.4 0.61 56 4.72 2.89
Barranquilla 21 1.41 0.57 106 4.53 3.01
Cali SD 5.1 5.35 SD 5 5.1
Women
Bucaramanga 43 2.3 0.91 241 6.64 4.1
Pasto 14 1.86 0.8 70 5.05 3.13
Manizales 9 1.29 0.55 34 2.44 1.48
Barranquilla 11 0.74 0.3 106 4.07 2.2
Cali SD 4.6 4.4 SD 4.6 4.3
Both
Bucaramanga 100 2.68 1.07 499 7.4 4.7
Pasto 27 1.76 0.83 137 5.34 3.39
Manizales 18 1.36 0.57 90 3.48 2.12
Barranquilla 31 1.086 0.43 220 4.07 2.59
Cali SD 4.85 4.88 SD 4.8 4.7
MORTALITY
NA ‘ 0.12 0.06 NA 2.78 1.86

Rates expressed per 100,000 person-years, SEGI standard population

Table 2: Incidence and mortality in the pediatric and adult population

Adult Central Nervous System Tumors
General characteristics

A total of 775 cases of brain tumors in adults were reported
to SICC-info cancer. The average age of presentation was 52.7
years (SD: +-17.1 years), with an equitable distribution between
genders. Overall, 92.1% of the tumors had a malignant behavior,
7% had a benign behavior, and 0.9% an uncertain behavior. The
main basis of the diagnosis was histological and represented
73.8% of the cases (Table 1).

Characterization of brain tumors

Overall, 92% of the tumors were supratentorial, 4% were
infratentorial and 2% were hematolymphoid (Supplement 4).
Glial lesions, meningiomas, and hematolymphoid tumors were
the most common histological types, with 82.4%, 8.9%, and
2.3%, respectively (Supplement 5). Regarding supratentorial
lesions, the temporal lobe was the most commonly compromised
site (7.6%); and for infratentorial lesions, the cerebellum was the
most common site, with 22% of cases (Supplement 6).

Incidence and mortality

The incidence behaved similarly in different cities for both
sexes (Table 2). Regarding mortality, the crude and standardized
rate was 2.8 and 1.9 per 100,000 population, respectively.

Discussion

Data from 775 adult patients and 123 pediatric patients
were obtained. Incidence and mortality in adults were 3.2 per
100,000 population and 1.9 per 100,000 population, respectively.
Incidence and mortality in the pediatric population were 1.6
per 100,000 population and 0.06 per 100,000 population,
respectively. In 2012, the worldwide age-adjusted incidence rate
of primary malignant brain tumors and other CNS tumors using
the global population standard was 3.4 per 100,000 population.

Incidence rates were higher in more developed countries (5.1
per 100,000 population) than in less developed countries (3.0
per 100,000 population). In the United States, brain and other
CNS tumors were the most common cancer site in people aged
between 0-14 years, with an annual average age-adjusted
incidence rate of 5.54 per 100,000 population; people over 40
years of age had an annual average age-adjusted incidence of
40.82 per 100,000 population [26].

When comparing these international data, the incidence rates
observed in Colombia are low compared to those in high-income
countries, where the rates range between 10.57 and 25.5, in
countries such as Japan, France, and Italy [31-34]. However, the
rates are similar to those of Latin American countries, such as
Brazil, Mexico, and Ecuador where the incidence rates were 5.5,
2.4, and 3.7 per 100,000 population, respectively [8]. Mortality
figures are similar: the average annual mortality rate in the US
between 2010 and 2014 was 4.3 per 100,000 population, and it
is estimated that 16,616 deaths will be attributed to the primary
malignant brain and other CNS tumors in the United States in
2018 [26]. Similarly, Australia reported a crude death rate of 5.3
per 100,000 population [35]. On the contrary, a crude death rate
of 3.6,1.9,and 1.9 per 100,000 population was reported in Brazil,
Mexico, and Ecuador, respectively [8]. Standardized rates are
similar between different cities, which gives even more credibility
to their levels. The slightly lower level reported in Manizales, a
relatively small city, maybe due to diagnoses made outside the
city, difficulty in registering all CNS tumors, and, perhaps, to an
underdiagnosis.

Pediatric and adult populations differ in terms of tumor
characteristics. According to the literature, embryonal tumors
and low-grade and high-grade glial lesions constitute the
most common tumors in the pediatric population; it is worth
mentioning that the frequency varies according to age subgroups
[26]. This is consistent with our study, in which embryonal
tumors (26%), astrocytomas (23.5%), and ependymomas (11.4),
constituted the main histological subtypes within CNS tumors in
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this population. On the contrary, the retrospective study by Paez et
al [27] showed that in the pediatric population the most common
primary CNS tumor was medulloblastoma [27]. Chater-Cure et
al [28] had similar findings since in the 11 pediatric patients 3
medulloblastomas and 3 gliomas were found [28]. These two
findings demonstrate the great difference between data from case
series and hospitals in particular, versus population-based data.
The most common tumor location in the pediatric population
was the supratentorial, temporoparietal lobe, which coincides
with the literature [26].

The location of tumors in adults was similar to that of the
pediatric population; the supratentorial location was even more
predominant, with 92%. As for tumor histology, the fact that
30% of cases do not have histology details complicates their
interpretation. In cases with information on the histological
subtype, the three main tumors in descending order were
glial lesions (high-grade), meningiomas, and hematolymphoid
tumors, but with much lower proportions than those reported in
the literature. The fact that hematolymphoid tumors are among
the 3 most common tumors differs from the literature, which
reports sellar lesions (pituitary adenomas) within the 3 most
common types of tumors. Usually, they are reported as follows:
meningiomas (36.8%), followed by pituitary tumors (16.2%),
and glioblastomas (14.9%). In the study by Paez et al [27], the
most common primary tumors were gliomas, and of these, the
highest proportion was glioblastoma (17.9%), followed by
meningioma (10.3%) [27]. Similarly, Bray et al [5] reported in
a population-based database that 62.1% of the nervous system
tumors corresponded to neuroepithelial tumors, and within
these, approximately 89% corresponded to gliomas, 10% to
embryonal tumors, and less than 1% were classified as “Others”
[5]- In the US registry of brain tumors, meningiomas were the
most common, accounting for about 36.8% of tumors in general;
of these, 79% were located in the brain meninges and 4.2% in
the spinal meninges. On the other hand, glioblastoma was the
third most commonly reported histological subtype; in general,
it is the most common malignant tumor and constitutes 14.9% of
all primary brain tumors and 47.1% of malignant primary brain
tumors [26].

It is remarkable that in this study, pituitary adenomas were
not among the most common tumors, something that differs
from what is reported in the literature, since pituitary tumors
constitute the second most common primary nervous system
tumor in the adult population (16.2%), with an incidence of 3.98
per 100,000 people according to CBTRUS [26]. This is explained
by the high percentage of tumors that are not classified by
subtype, and perhaps by an underreporting in the databases or a
sub diagnosis by the presence of patients with asymptomatic or
intervened lesions.

Limitations and future directions

In Colombia, there are very few reports on the epidemiology
of brain tumors [19,27,36] and those that exist are from hospital
records or specialized centers, which do not have a rigorous and
massive registry or represent the entire population of patients,
unlike European or US databases. In 5 of the 118 cities in our
country, there is a formal population-based cancer registry. Also,
these databases have general data that lack relevant details, such
as specific characteristics in the follow-up and characterization in
the histopathological diagnosis, among others. Another important
limitation in our country is the difficult access to an integrated
and uniform network system for registration in databases in the
different cities [29,30,37]. Although the present study does not
reflect the epidemiology of brain tumors throughout Colombia,
given that the results obtained only represent some cities,
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we consider that the study gathers the most up-to-date and
population-based data on brain tumors in Colombia. Since the
incidence of CNS tumors does not normally show strong changes
in its incidence or mortality, these data from the 2002-2012
period help us create tactics to improve decision making in this
group of patients and to implement public health strategies that
allow planning preventive activities and clinical trials to improve
the quality of medical care [20,38]. Also, the results help us to
visualize the current situation of the Colombian databases, in
which histological and location data and other details are missing,
such as the clinical stage at the time of diagnosis. It would be
important to work on achieving a sound and detailed registry
that gathers the most important variables on brain tumors, to
know the real epidemiology, which allows finding health system
flaws to implement the necessary solutions.

The present study is the most recent work on the
characterization, epidemiology, incidence, and mortality of brain
tumors in Colombia from a 10-year period, whose statistics are
low compared to what is reported in the literature. We consider
that for future population studies it is essential to expand coverage
and data collection in population-based cancer registries, which
are necessary to implement health policies and strategies.

All authors declare that they have no conflict of interest
concerning the publication of this manuscript.
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