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Objectives: To identify the profile of incidence of Leukemias, myeloproliferative diseases, and myelodysplastic diseases; Lymphomas and
reticuloendothelial neoplasms; CNS and miscellaneous intracranial and
intraspinal neoplasms and Soft tissue and other extraosseous sarcomas, in children and adolescents (aged ≤ 19) living in Campinas, São
Paulo, Brazil.
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Methods: This is an epidemiological study with data from medical
records between 1996 and 2005, using the form of Population-based
Cancer Registry of Campinas-SP, Brazil. Differences were identified
among the groups and the spatial cluster analysis was conducted.

Results: The Leukemia cases were more representative (50%) than
the others, followed by Lymphomas (22%), CNS (21%) and Soft Tissue
(7%). In terms of sociodemographic variables, gender (p=0.03) and
age (p<0.01) were significantly associated with cancer in the study
groups. According to the spatial distribution of the cases, the Health
Districts had a non-homogeneous distribution.

Conclusions: The distribution and characteristics of the diagnoses
of the study groups were similar to the results of other studies on
the subject. The incidence profile can help increase awareness of the
occurrences and improve the healthcare planning.
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Introduction
The cancer that affect children and adolescents
are considered important, although they occur in
lower frequency, when compared to the malignant
neoplasms in adults [1-3]. In Latin America and in
the Caribbean, they correspond to 0.5% to 3% of
all malignant neoplasms, and, in Brazil, this ratio is
approximately 2% [3-7].
The risk factors and the occurrence of tumors differ among children and adults, as regards frequency and histologic type [2]. The characteristics of the
childhood cancer are specific, with predominance of
tumors of the hematopoietic system, Central Nervous System, supporting tissues and embryonic tissues, while, in adults, other cellular types are more
prevalent, such as epithelial cell [8, 9].
Thus, childhood cancer has specific morphologies
and some types of neoplasms can occur in different
topographies. One of the measures used to systematize the information on childhood cancer is the
use of a specific rating for neoplasms, based on the
morphologic composition, unlike adults, who are
classified according to the tumor’s primary origin
location [10, 11].
Therefore, the childhood cancer are classified
in 12 diagnostic groups, known in Brazil as International Childhood Cancer Classification (ICCC),
defined by the histologic type [12]. The groups
are: I. Leukemias myeloproliferative diseases, and
myelodysplastic diseases; II. Lymphomas and reticuloendothelial neoplasms; III. CNS and miscellaneous intracranial and intraspinal neoplasms; IV.
Neuroblastoma and other peripheral nervous cell
tumors; V. Retinoblastoma; VI. Renal tumors; VII.
Hepatic tumors; VIII. Malignant bone tumors; IX.
Soft tissue and other extraosseous sarcomas; X.
Germ cells trophoblastic tumors, and neoplasms
of gonads; XI. Other malignant epithelial neoplasms and malignant melanomas; XII. Other and
unspecified malignant neoplasms. Also, this classification uses information on morphological and
topographical codes already described by the In-
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ternational Classification of Diseases for Oncology
(ICD-O) [13].
In Brazil, the information on the disease incidence
is provided through the Population-based Cancer
Registries (PBCR), and, according to the last publication by the National Cancer Institute –Child and
adolescent cancer in Brazil: data from the population-based and mortality registry– 2008, only twenty of these Registries have contributed with data
related to the epidemiology of childhood neoplasms
[5]. In this publication, as regards ICCC groups, the
most prevalent were identified as: Group I, Group
II, Group III and Group IX [5].
Little is known about the magnitude of the disease, as well as about the characteristics of the
population affected, and, thus, it is necessary to
use efforts to systematize and rate the information
regarding cancer in the infant universe [5]. Epidemiological studies on children and adolescents
diagnosed with cancer are little described by the
literature, however, they are important to characterize the patient population, useful to assess the
availability of healthcare service network and help
in the planning of the services, adapting them to
the actual needs.
Considering the above, the purpose of this study was to identify the profile of incidence of the
four main types of childhood neoplasms, which are:
Group I. Leukemias, myeloproliferative diseases, and
myelodysplastic diseases, Group II. Lymphomas and
reticuloendothelial neoplasms, Group III. CNS and
miscellaneous intracranial and intraspinal neoplasms
and Group IX. Soft tissue and other extraosseous
sarcomas, in children and adolescents (aged ≤ 19)
living in Campinas, São Paulo, Brazil.

Methods
This is an epidemiological descriptive study based
on the retrospective analysis of registries from the
PBCR-Campinas of children and adolescents (aged
≤ 19) with malignant tumors seen in a High ComThis article is available at: www.intarchmed.com and www.medbrary.com
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plexity Oncology Service Unit (UNACON), exclusive
for pediatric oncology.
The study was conducted in the city of Campinas,
which is located in the Central-West region of the
State of São Paulo, and the according to the 2000
Population Census, the Campinas population was
969,386 with population density (inhabitants/km²)
of 1.372.31. Its population is concentrated in the
age groups between 20 and 49, with a percentage of individuals under 19 of 28% [15]. The city is
divided by the City Health Department is the delimitation of Health Districts (HD), which are: North,
South, East, Northwest and Southwest.
For the study, the following inclusion criteria were
used: age equal or lower than 19 in the year of
diagnosis, based on the age at the first consultation
between 1996 and 2005; diagnoses of malignant
neoplasms in Group I. Leukemias, myeloproliferative diseases, and myelodysplastic diseases, Group
II. Lymphomas and reticuloendothelial neoplasms,
Group III. CNS and miscellaneous intracranial and
intraspinal neoplasms and Group IX. Soft tissue and
other extraosseous sarcomas from ICCC; resident in
the Campinas at the diagnosis moment. Cases of
tumors classified as benign or undetermined were
excluded.
The following variables were considered in the
study:
• Sociodemographic: age, gender, color and
address;
• Neoplasms-related: diagnosis, death and its
primary cause.
The incidence coefficients were calculated for the
study cases, using the HD divisions and their population composition according to the 2000 Census
as the territorial base [15]. Standardized incidence
ratios by municipality were calculated using the direct method, with the regional number of cases in
the study time-frame as the standard [16].
The analyses were conducted through descriptive statistics. For the continuous variables, central
tendency and dispersion measures were used. The
© Under License of Creative Commons Attribution 3.0 License
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categorical, or qualitative, variables were described
with absolute and relative frequencies. The comparisons among the groups were performed by the
chi-square test or generalized Fisher’s exact test
with 5% significance level. The data analyses were
conducted in the SPSS 21.0 software.
For the spatial analyses of the data, it was necessary to perform special codifications for the variable
address, according to the geographical coordinates
for each home obtained for each address or only
the postal code converted into the geographical
projection system, latitude and longitude, UTM 23
and DATUM SAD 69 projection, using Google Earth.
As an analysis plan, we adopted the territorial delimitation by HD and the respective area of influence of the Health Centers, and we used the Kernel
estimation spatial statistic for the date, allowing the
elaboration of thematic maps to assess the events
distribution [17,18]. The maps were created using
the software Terraview 4.2.0.
The study was approved by the Ethics Committee
of the Children’s Center of Hematologic Investigations Dr. Domingos A. Boldrini (protocol 006-11).

Results
According to the inclusion criteria, a list containing
235 cases of patients throughout the study period
was generated, however, only 180 were considered eligible. Since, when analyzed, some of them
showed inconsistencies between the patient’s
home address and the city of registration. Of these
inconsistencies, 23 were due to typing errors in the
registration, especially between the years 1996 and
2000, and the other 32 cases because they were
currently living in Campinas, but lived in other locations upon their registration.
Of the 180 cases, an average of 18 cases were
observed per year, and the greatest amount occurred in 2000 (28 cases) and the lowest in 1996 (05
cases). Throughout the study period (1996-2005),
there was an increase in the number of consulta-
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tions (Figure 1), and the incidence estimate for the
specific groups considered in the study, based on
the population of the year 2000, was 68/1,000,000
in individuals less than 19 years old.
Figure 1: A
 bsolute frequency of cancer cases from
Group I: Leukemias; Group II: Lymphomas; Group: III CNS and Group IX: Softtissues Sarcomas. Individuals under 19
years of age. Campinas. Brazil.

Table 1. S ocio-demographic characteristics of individuals under 19 years of age, with malignant neoplasms. Campinas. Brazil..
Total

Male

Female
n

%

P
value*

180 100.0 105 58.3

75

41.7

-

0 to 5

67

37.2

43

64.2

24

35.8

6 to 11

57

31.7

32

56.1

25

43.8

12 to 19

56

31.1

30

53.6

26

46.4

White

143 80.3

81

56.6

62

43.4

Non-White

35

19.7

22

62.9

13

37.1

Group I:
Leukemias

90

50.0

51

56.7

39

43.3

Group II:
Lymphomas

39

21.7

29

74.4

10

25.6

Group III:
CNS

38

21.1

16

42.1

22

57.9

Group IX:
Soft-tissue
Sarcomas

13

7.2

9

69.2

4

30.8

Variables
Total

n

%

n

%

Age groups
0.454

Ethnicity
0.505

Diagnosis

0.029**

n: total number of individuals; * P-value Pearson's chisquare test; ** Fisher's test p-value widespread.
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The greatest representativeness of the cases was
observed for Group I: Leukemias (50%), followed by
Groups II: Lymphomas (22%), III: CNS (21%) and IX:
Soft Tissue Sarcomas (7%) (Table 1).
It was verified that 58.3% of the cases corresponded to male children and adolescents. As regards
the skin color, 80.0% of the children/adolescents
were white, and these were the majority in all four
ICCC (Table 1).
The distribution of the cases according to specific groups and patient gender showed a statistically significant difference (p=0.029), denoting more
vulnerability among the male children/adolescents.
Higher percentages of cases for the male gender
were observed in Groups II, I and IX, respectively,
while Group III, showed 57.8% (IC95%: 42.1 – 72.1)
of the cases for the female gender (Table 1).
In the diagnostic groups analysis according to age,
it was verified that they have specific morphologic
aspects, and, in the childhood and adolescence stages, there is a characteristic and expected incidence
profile. In the age group between 0 and 5 years, the
highest occurrence was in Group I (58%), followed
by Groups II (16%), Group III (14%) and Group IX
(12%), while for the 6-11 group age, the emphasis
in on Group I (47.7%), Group III (36.4%), Group II
(11.4%) and Group IX (4.5%). For those aged 1219, the distribution of the cases, according to the
type of neoplasms, was: Group I (41.1%), followed
by Groups II (39.3%), Group III (12.5%) and Group
IX (7.1%).
The lethality rate in the study population was
37% of the total. According to the lethality rates
per Group, the highest representativeness was observed in Group IX where 61% of those diagnosed
had death as the outcome (Figure 2).
Considering the georeferencing of the individuals
upon their first visit to the institution, we were able
to observe, by the spatialization of these occurrences, the geographical location of the cases in the
city of Campinas, according to the influence area
of the Healthcare Centers and Health District (HD).
This article is available at: www.intarchmed.com and www.medbrary.com
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Figure 2: N
 umber of deaths and mortality rates
from Group I: Leukemias; Group II: Lymphomas; Group III: CNS and Group IX:
Soft-tissues Sarcomas. Individuals under
19 years of age. Campinas. Brazil.
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Figure 3: S patial distribution of residence of children with cancer from Group I: Leukemias; Group II: Lymphomas; Group III:
CNS and Group IX: Soft tissues Sarcomas. Individuals under 19 years of age.
Campinas. Brazil.

Figure 3: S patial distribution of residence of children with cancer from a: Group I: Leukemias; b: Group
II: Lymphomas; c: Group III: CNS and d: Group IX: Soft tissues Sarcomas. Individuals under 19
years of age. Campinas. Brazil.

* Legend shows the values of Kernel estimation

Through the Kernel estimator, a map was generated, in which the cases concentration areas can be
observed. In Figure 3, all cases are observed and,
through the estimator, a higher concentration of
cases is visualized in the central region of the city,
corresponding to the East, Southwest and South
HD.
© Under License of Creative Commons Attribution 3.0 License

Figure 4 shows the geographical location of the
homes of the patients diagnosed with neoplasms;
according to the different study Groups. In item (a)
is the distribution of Group I cases and, according
to the HD in the city, the highest concentration
corresponds, simultaneously, to Northwest, South
and Southwest. For Group II (b), we observed the
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existence of one only high concentration of origin, located in the South/Southwest of the city
of Campinas. For the patients Group III (c), there
was a higher concentration between the South,
Southwest and Northwest regions, but, contrary to
the other tumors, there was a greater uniformity of
the clusters, also affecting the North and East HD.
In Figure 4 (d), regarding Group IX tumors, one
cluster stands out, with greater direction towards
the South HD.
Considering the age differences that can occur
in the population distribution per HD, in addition
to the gross incidence, we calculated the incidence adjusted by age, in order to identify the
occurrence standards of the study cases, considering the geographical composition of the population living in the city of Campinas. The gross
incidence rates, according to HD, were: East
(46.37/1,000,000), Northwest (82.98/1,000,000),
North (52.98/1,000,000), South (64.98/1,000,000)
and
Southwest
(41.62/1,000,000).
However, when adjusted, these values were: East
(54.84/1,000,000), Northwest (56.48/1,000,000),
North (52.20/1,000,000), South (55.95/1,000,000)
and Southwest (56.14/1,000,000).

Discussion
In the assessment of the diagnostic groups according to gender, in comparison with similar studies,
the percentage of CNS tumor occurrence was contrary to the expected, with higher incidence in the
male population [3-5, 19-20]. In Group II: Lymphomas, the results confirm those described in the literature, with higher occurrence in the male gender
(74%), which, according to the worldwide incidence
estimates, is an expected standard [4, 19].
In Brazil, Group I subtype the Acute lymphocytic
leukemia (ALL) are the most incident neoplasms,
respectively, however, the distribution varied according to age, showing a higher concentration between one and four years old [6]. The findings in this
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study corroborate these data, because, in the 0 to 5
age group, 58% of the occurrences were in Group
I: Leukemia, and, among them, the most frequent
were the ALL [21].
The variable skin color has limitations for the
evidences, but it can influence the occurrence of
tumors. The literature points to a higher risk for
white children than non-white children, for Group I
and III neoplasms, and, as a result of some genetic
predispositions that may have a dominant role in the
etiology of these types of neoplasms [4]. In contrast,
for Group IX and some subtypes in Group II, like the
Burkitt subtype, a higher risk is observed for nonwhite individuals [4]. Burkitt seems to be strongly
influenced by infections, with incidence differences
according to environmental and economic factors,
being more frequent in developing countries and
populations in need, and, according to some findings, the disease development may be associated
to the infectious etiology of the Epstein-Barr virus
[12, 22].
Although the number of pediatric cancer cases is
not high, they have high mortality rates, when compared to the adult cases [23]. As regards mortality,
for Group IX, the rate was 61%, and an important
factor to be considered is the Strong association
between the occurrence of Soft Tissue Sarcoma
and the presence of congenital anomalies, which
can reduce the survival rate for this group [24]. The
rhabdomyosarcomas represent approximately 50%
of all neoplasms in Group IX, and, according to a
study conducted in the United States, they have an
incidence of 5.3/1,000,000 children [25].
In the interpretation of the mortality indicator,
possible factors that could influence the results
must be considered, such as socio-economic conditions, comorbidities and the patients’ nutritional
status, among others [26].
The monitoring starts with the knowledge of the
reality and characteristics by the experienced population, disease or worsening in question [27]. The
knowledge of the profile of the incidence of canThis article is available at: www.intarchmed.com and www.medbrary.com
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cer among children and adolescents in Campinas
is an important step for health planning, because
the real needs in a given population can be seen.
Generally, the distribution and characteristics of this
study, diagnostic groups show that they are similar
to the standardized incidence rates of children and
adolescents found in several populations.
According to the spatial distribution, the HD had
a non-homogenous distribution, with a higher concentration in the South, Southwest and Northwest
regions of the city. To detect the location of origin
of new cases and verify their impact according to
the housing location, the coefficient of incident was
used as an important indicator to define the incidence profile. Thus, it was observed that Northwest
HD was the one that showed the highest concentration of cases, even when these coefficients were
adjusted.
Previous studies conducted in the same period
of the study cases show differences in the levels of
quality of life and population health through the
Life Condition Index (LCI), which incorporates dimensions of longevity, education and income, and is
an extension of the Municipal Human Development
Index (MHDI). In these findings, the Northwest and
Southwest HD had the worst LCI, when compared
to the other HD in the city [28].
The spatial distribution of the residence locations
of the children and adolescents affected by the
study neoplasms did not show to be uniform in
all the city’s HD. It was verified that, in the South
(55.95/1,000,000), Southwest (56.14/1,000,000)
and Northwest (56.48/1,000,000), even with the
incidences adjusted for age, there was a higher concentration than in the East (54.84/1,000,000) and
North (52.20/1,000,000). The distribution of cases
per residence location emphasizes the need for
awareness, in the Primary Healthcare itself, and of
encouragement to early diagnosis, as a facilitator in
the service flow network. Strategies like early diagnosis and immediate proper treatment must be considered, however, the pediatric neoplasms show up
© Under License of Creative Commons Attribution 3.0 License
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in non-specific complaints, signs and signals, which
can lead to a late recognition of the disease [29,30].
Although the PCBR-Campinas information was
used, it is known that for the period only cases
resident in the municipality were considered, attended by UNACON. This is a limitation of the study,
however based on previous records PBCR-Campinas, this service has 85% coverage of new cases
from the city. Another limitation of the study is the
period investigated, since, because these are rare
cases, it is even more difficult to monitor worsening,
and past information was considered to outline the
projections [31, 32].
The identification of the incidence profile for the
main neoplasms can help in exposing the occurrences more, as well as in improving the dimensioning
of the services, since knowing the distribution of
cases and incidence in each HD and their respective
Healthcare Centers, show better possibilities for a
proper planning in healthcare actions.
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