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Abstract

Background: Geographic differences in the incidence of cancers may suggest unique
genetic or environmental exposures that impact the risk of acquiring cancer. This
research aims to determine the incidence rate and geographical distribution of common
cancers among Iranian children.

Methods: In this ecological study, we extracted data that pertained to the incidence
rate of common cancers among children from reports by the National Registry of Cancer
and Disease Control and Prevention in 2008. A map of the cancer incidence rates was
designed by using geographic information system.

Results: The most common cancer sites among children were the hematology system,
brain and central nervous system, and lymph nodes. The central provinces had the lowest
cancer incidences.

Conclusion: The considerable variation in incidence of childhood cancers in Iran
suggests a possible potential environmental risk factor or genetic background related
to this increased risk among children.
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Introduction environmental factors, genetic
Incidence rates of cancer differ ~ predisposition, and early or delayed

among various ethnic groups within ~ exposure to infectious diseases.!

a country and various countries; these Globally, the annual number of

differences may be due to different new cases of childhood cancer
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exceeds 200,000 of which more than 80% of
these occur in developing countries.? The
incidence of childhood cancers among different
countries varies, with a range of 75 to 150 per
million children per year.? In England only 0.5%
of all cancers occur in children less than 15 years
of age, while in India this proportion is higher at
1.6%-4.8%.% In general, cancer is more common
in boys than girls. The male to female ratio in high
Human Development Index (HDI) countries is
around 1.2:1.2 In developed countries, leukemia,
brain and other central nervous system (CNS)
tumors, as well as lymphomas are the most
common cancers among children.? The causes of
most childhood cancers are not known. Various
studies report contradictory results for
environmental risk factors, parental exposure with
chemical substances such as pesticides, childhood
exposure with common infectious agents, and
residence in close proximity to a nuclear power
plant.>-©

Geographic differences in the incidence of
cancers may suggest unique genetic or
environmental exposures that affect the risk of

cancer; therefore, the aim of this research is to
determine the incidence rate and geographical
distribution of common cancers among Iranian
children.

Materials and Methods

In this ecological study, we extracted data
about the incidence rates of common childhood
cancers from reports of the National Registry of
Cancer (NCR) and Disease Control and Prevention
in 2008. Average annual age-standardized
incidence rate (ASR) per 100,000 person-years
was calculated by the direct method using the
World Standard Population.” We used the
geographic information system (GIS) version
10.3 to map the ASR of common cancers
according to gender.

Results

According to the NCR reports in 2008, the
three most common sites for pediatric cancers
were the hematology system, brain and CNS, and
lymph nodes. Boys had a higher incidence rate for
these three cancers compared to girls (Table 1). As

Figure 1. Maps of childhood cancers per 100,000 population in Iran.
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Table 1. Incidence rate per 100,000 for the three most common cancer sites among children in Iran (2008).

Parameter Organ System Hematology Brain and CNS Lymph node
0-4
Boys 3.93 1.18 0.5
Girls 3.9 0.77 0.18
5-9
Boys 3.42 1.24 1.37
Girls 2.72 1.13 0.33
10-14
Boys 2.48 0.98 0.98
Girls 1.51 0.79 0.48

shown in Figure 1, there was no regular
geographical distribution for the incidence of
cancers. In general, the central provinces had
lower incidences of cancers.

Discussion

This study aimed to determine the incidence
rate and geographical distribution of common
cancers in Iranian children. The results showed that
the hematology system, brain and CNS, and lymph
node were the three main common cancer sites
among Iranian children, which supported results
of studies conducted in this field in Iran and
worldwide. Moradi et al., in a study conducted in
Golestan (Iran), reported the most frequent
childhood cancers to be leukemia, lymphomas,
and CNS tumors.® Ghasemi et al. reported the
cancer pattern in children from Sari (Mazanadarn)
from 2001-2010. They indicated that among
children age 0-14 years, the most prevalent
malignancy was leukemia and lymphoma.®
However, another study reported a higher
incidence of CNS tumors, malignant bone tumors,
and soft tissue sarcomas.!® A study in Mexico
reported that the principal groups of neoplasms
included leukemia, CNS tumors, and
lymphomas.!! The German Childhood Cancer
Registry (GCCR) during 1980-2005 reported the
three top cancers to be leukemia, CNS tumors, and
lymphomas.'? The most common childhood
cancers in the United States during 1995 were
acute leukemia, CNS tumors, and lymphomas.2
The results of the Surveillance, Epidemiology,
and End Results (SEER) program during 1975-95
showed that leukemia, CNS tumors, and

lymphomas ranked first among childhood
cancers.'? Hematology, brain and CNS, and lymph
node malignancies are the most common
malignancies in Iranian children. The majority
of studies have been conducted on these
malignancies. Additional studies are needed to
determine the causes of these cancers and their
associated risk factors. As long as their causes are
not known, prevention and treatment interventions
cannot be effectively developed. It is necessary to
pay more attention to measures related to early
diagnosis, screening, effective treatment, and
palliation in order to decrease the incidence of
childhood cancers in Iran.

In this study, boys had higher incidence rates
compared to girls in all three cancer types (hemato
system, brain and CNS, and lymph node). These
results approximated those observed in Golestan
Province (Iran) as reported by Moradi et al.® and
another study in Mexico from 1998-2000.!!
Farahmand et al. reported a more prevalent rate
of cancer incidence in boys than girls.!# Fathi et
al. stated that most cancers were seen in boys
(61.5%).'3 Genetic differences in immune function
might be responsible for the increased incidence
in boys or the related behavioral differences
between boys and girls. This study suggested that
due to the higher cancer incidence in boys, more
attention to the causes of this problem, along with
screening and prevention programs should be
undertaken more seriously in children, particularly
for boys. We recommend that additional studies
should be performed in order to clarify the causes
for this difference.

In this research, the central provinces of Iran
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had lower incidences of childhood cancers. In
general, the geographical distribution of cancers
in Iran showed that central regions had lower
incidences of cancer compared to the Northwest
and Northeast areas of Iran.!¢ These differences
in geographical distribution might be caused by
differences in genetic and environmental factors
such as diet, behavioral patterns and cultural
context, in addition to differences in access to
screening centers and health care systems among
other factors. Therefore, future studies should
investigate the effects of geographical differences
on the childhood cancer incidence rates and high
mortality rate.

Conclusion

The considerable variation in incidence across
provinces suggests a possible potential
environmental risk factor or genetic backgrounds
are associated to the increased cancer risk among
children. Ecological studies are the basis for
development of hypotheses, therefore these results
should be confirmed by analytical studies.
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