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Central nervous system cancers in the Middle East and North
Africa (MENA) region: where does Lebanon stand
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Background: Central nervous system (CNS) cancers are rare but deadly, with little data in the literature
to describe its incidence in Middle East and North Africa (MENA) region. This study investigates the
incidence-rates of these cancers MENA, determine Lebanon’s current state in contrast, compare the
incidence-rates of these cancers in Lebanon to other countries from several regions of the world, and discuss
contributing risk factors.

Methods: CNS cancers data for the years 2005 to 2015 was collected from the National Cancer Registry
of Lebanon and stratified by gender and age group. Age-specific and age-standardized incidence-rates were
calculated and analyzed using Joinpoint regression. Age standardized incidence-rates to the world population
[ASR(w)] for other countries were obtained from two online databases.

Results: Lebanon ranked third and fourth in CNS cancers incidence in MENA region for males and
females, respectively. However, Lebanon had low incidence when compared to other regions of the world.
CNS cancers ASR(w) showed a non-significantly increasing trend over the period studied for Lebanese
males and females. Incidence-rate increased with age in both sexes and the average age of incidence was
around 44 years.

Conclusions: Lebanon has relatively high incidence of CNS cancer in both sexes when compared to other
MENA countries. CNS cancers incidence-rate is on the rise and children younger than 9 years as well as
adults above 30 years are remarkably burdened by these diseases. Several risk factors, particularly ionizing
radiation and pesticide exposure play a role in increased CNS cancers incidence among the Lebanese
population.
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Introduction Brain and central nervous system (CNS) tumors are estimated

Cancer constitutes the second most common cause of to be the 10th leading cause of death in the United States (3).

mortality in the world, falling short only to cardiovascular CNS cancers may be divided into primary or secondary.

diseases (1,2). Around 1 out of 6 deaths is due to cancer (2). Primary cancers are cancers that originate in the nervous
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tissue, including meninges, whereas secondary cancers are
masses that have arrived to the nervous tissue via metastasis
from another location (4,5). The WHO identifies four
different staging levels for CNS cancers, starting from
grade I tumors which are the least biologically aggressive
and ending with grade IV tumors which are the most
biologically aggressive (6). The most frequently stumbled
upon CNS tumors are gliomas which may present in any of
the four mentioned grades (7).

CNS tumors are rare but very deadly cancers. This
causes increased difficulty in determining potential risk
factors in the population for these neoplasms. The difficulty
to cure patients from these tumors is their protected nature
of their brains. All potential treatment plans which include
surgery, chemotherapy and radiation carry increased
morbidity for patients and even incomplete cure (8).

Lebanon is a developing country in the Middle East and
North African (MENA) region with a population of around
6,000,000 individuals as of 2016 (9,10). The Ministry
of Public Health (MoPH) of Lebanon has established a
database for the capture of new cases cancers known as the
National Cancer Registry (NCR) of Lebanon. The cases
collected and added to this registry are gathered from
hospital registries, physician reports and public and private
laboratories. The most recent data found on the NCR are
those from 2005 up to 2015 (11).

This study aims to analyze the 11-year incidence rates
of CNS cancers in Lebanon and draw comparisons to
countries in the MENA region and other countries from
around the world. This study will also attempt to discuss
risk factors that may help explain the trend of CNS tumors
incidence in Lebanon.

Methods
Data extraction

Data and records of Lebanese cases were extracted from
the NCR which is part of the official website of the MoPH.
These cases were then classified according to gender, age
group, and year of incidence. All non-Lebanese ASR(w)
s and age-specific incidence rates were extracted from two
online databases, Cancer Incidence in Five Continents
CI5XT (12) and CI5Plus (13). All countries from the MENA
region with available data were included in this study. This
study does not require any institutional review board (IRB)
approval as the data is deidentified and publicly available on
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the mentioned websites.

Data processing and analysis

Age-standardized and age-specific incidence rates
were calculated for the purpose of this study. The age-
standardized incidence rate [ASR(w)] is a weighted
average of the age-specific incidence rates per individual
in the equivalent age groups of a standard population.
Standardization is of extreme importance when we want to
compare different populations and countries which have
different age structures. The World Standard Population
is the most frequently used standard population. It is
calculated by drawing from a pooled population of many
countries. In this study, we used the ASR(w) calculated
using Ferlay’s modified world population as the reference
population (14). The ASR(w) and age-specific incidence
rates were calculated based on the data available in the
Lebanese NCR for the years 2005-2015 (inclusive) and
were expressed per 100,000 population. The age specific
incidence rate is the number of new cancer cases that
occurred during a specific period of time in a population
of a specific age and sex group, divided by the number
of midyear population of that sex and age group. The
calculated ASR(w)s and age-specific incidence rates were
then compared with ASR(w)s and age-specific incidence
rates from different MENA and non-MENA countries. The
ASR(w)s and age-specific incidence rates that we retrieved
and calculated were then analyzed using the “Joinpoint
regression analysis”. Annual percent changes (APC) of CNS
cancer incidence over the years of the study [2005-2015]
were calculated using the Joinpoint regression model.
Statistical analysis was done using Joinpoint 4.7.0.0 with a
significance level set at greater than 0.05.

Results
Overview

In Lebanon, 2,309 CNS cancer cases were reported
between 2005 and 2015. Males and females accounted for
57.3% (1,324 cases) and 42.7% (985 cases), respectively.
Incidence was generally higher in men than in women, with
a male to female ratio of 1.3. CNS cancers were the 11"
most common cancers in Lebanon and accounted for 2%
of all newly diagnosed cancers. The average age of CNS
cancers patients was around 44 years and 12% of patients
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Figure 1 Age-standardized incidence rates (per 100,000) for central nervous system cancer in males, Lebanon 2005 to 2015.

were above 70 years old. Males had on average 120 new
cases per year, while females had 90 new cases.

Incidence rates in Lebanese males

The average CNS cancers ASR(w) over the period studied
was 5.9 per 100,000. The rates fluctuated between 4.4 and
7.7 per 100,000. The APC of CNS cancers incidence rate
has insignificantly increased by 3.19% between 2005 and
2015 (Figure I). The APC of CNS cancers age-specific rates
has significantly increased for the age groups 50-54 (P=0.02;
95% CI, 1.6-18), 55-59 (P=0.03, 95% CI, 0.8-10.4), and
70-74 years (P=0.02, 95% CI, 3-31.8) (Table 1). CNS
cancers were more common among males younger than
9 years and older than 30 years compared to other age
groups. The incidence of these cancers increased with age
(R’=0.83), with a maximum of 16.4 per 100,000 in males of
the 70-74 years age group (Figure 2).

The CNS cancers ASR(w) among Lebanese males
(5.7 per 100,000 between 2005 and 2012) came third after
Egypt (Damietta) and Iran (Golestan province) when
compared to other MENA countries. However, it was
among the lowest when compared to Non-MENA countries

like Brazil and Bulgaria (7able 2).
Incidence rates in Lebanese females

Between 2005 and 2015, the average CNS cancers ASR(w)
was 4.2 per 100,000. The rates fluctuated between 2.5 and

© Chinese Clinical Oncology. All rights reserved.

5.1 per 100,000. The APC of CNS cancers ASR(w) had
insignificantly risen by 3.08% during the studied period
(Figure 3). The APC of CNS cancers age-specific rates has
significantly increased in the 50-54 years age group only
(P=0.003; 95% CI, 6.3-25) (1able 3). CNS cancers were
more common among females younger than 9 years and
older than 40 years compared to other age groups. The
incidence rate of CNS cancers increased with age (R’=0.8),
with a maximum of 15.4 per 100,000 in females of the
65-69 years age group (Figure 2).

When compared to other MENA countries, the CNS
cancers ASR(w) among Lebanese females (4 per 100,000
between 2005 and 2012) came fourth following Egypt
(Damietta), Iran (Golestan), and Malta. However, female
CNS cancers ASR(w) was among the lowest when compared
to Non-MENA countries like Brazil and Norway (7able 4).

Discussion

This study describes the most recent trends in the
incidence of CNS cancers in Lebanon. CNS cancers were
the 11th most common cancers in Lebanon with a total
of 2,309 cases over the studied period. Breast, Lung and
colorectal cancers are the three most prevalent cancers in
the Lebanese population (15-17). Males were generally
more affected when compared to females, with a 34%
increased risk. This is consistent with data published
by other studies that found males to have higher risk of
developing CNS cancers in general (18-20). However,
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Figure 2 Average age-specific incidence rates (per 100,000
population) for central nervous system cancers in Lebanon from
2005-2015.

male to female incidence rate ratios might vary depending
on the histology of the CNS cancer, with some cancers
like meningioma being two-fold higher in females (21-23).
It has been suggested that gender differences are related
to different genetic features, sex hormones, and working
conditions, including higher exposure of men to pesticides
and chemical agents (20,24).

CNS cancers had a general insignificant increasing trend
for males (3.19%) and females (3.08%) over the studied
period. CNS cancers ASR(w) among Lebanese males ranked
3rd when compared to other MENA countries. Egypt
(Damietta) and Iran ranked first and second, respectively.
For Lebanese females, CNS cancers ASR(w) ranked 4th
following Egypt, Iran and Malta. Although CNS cancers
represents 2% of adult cancers globally, however, these
diseases are associated with significant burden because of its
high fatality rate and its severe morbidity (25-27).

Several risk factors have been associated with increased
risk of CNS cancers including ionizing radiation (26,27)
and pesticide exposure (28-32). In Lebanon, several studies
reported that the several wars and conflicts that occurred
in the country caused high levels of depleted uranium
(33,34). Moreover, CT scan radiations may contribute
as well (35). In addition, the average GDP of Lebanon
was approximately 33.2 million USD during the studied
period (36), where agriculture contributed up to 80% in
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Figure 3 Age-standardized incidence rates (per 100,000) for central nervous system cancers in females, Lebanon 2005 to 2015.

certain areas of the country and employed 30-40% of the
total Lebanese population (37). An increase in agricultural
activities and agricultural workers leads to higher pesticide
usage, and eventually greater exposure among the
population. The combination of these two factors may
have contributed to higher incidence of CNS cancers when
compared to other MENA countries. A meta-analysis
including 14 articles found that high birth weight (>4,000 g)
is associated with astrocytoma malignancies (38). This
might have contributed to increased CNS cancers incidence
in Lebanon, however, according to the available data on
MoPH, only 2.9% of Lebanese newborn babies in 2015 are
over-weight (39).

Several genetic factors for the onset of CNS cancers have
been suggested in previous study. These factors include
possessing variants of the Glutathione S-Transferase Gene
(GSTT1) and MDM2 SNP309 Gene-Gene Interaction
(40,41). A study by Salem ez #/. found the frequency of
GSTTTI null Genotype among Lebanese population to be
37.6% (42). This may help explain the high incidence of
CNS cancers in Lebanon. Moreover, 7P53 gene with codon
72 polymorphism-dominant model and EGF polymorphism
61-G allele in Caucasians were associated with adult onset
glioma (43-45). No significant data has been published
concerning the expression of the above genes patterns in
Lebanon. This prompts the need for detailed genetic testing
for these genetic patterns among the Lebanese population,
as well as improvement of the currently low research output,
to better assess the risk of developing CNS cancers (46).

© Chinese Clinical Oncology. All rights reserved.

Such genetic and epigenetic studies would further help us in
targeted cancer therapies in Lebanon should these studies
become available.

ASR(w) for CNS cancer in Lebanon for males and
females was among the lowest when compared to non-
MENA countries. The lower incidence of CNS cancers
in Lebanon, and in MENA region in general, when
compared to non-MENA countries is consistent with
previous studies and can be due to several factors (47-49).
In low- and middle-income countries, low CNS cancers
incidence rate can be due to underdiagnosis, and therefore,
underestimation rather than true lesser incidence. This is
mainly because of less access to medical care and diagnostic
services (50). Another factor might be the different
standards for CNS cancers imaging and classification
schemes among these regions. Variation in cancer reporting
and registration systems might also play a role here as it has
been found that cancer registries quality differs significantly
by regions. For instance, only 1% of Africa’s population
was covered by its cancer registries (49). This variation
renders comparing different population-based registries
more challenging and less accurate (48). Another important
factor is related to the variation in inherited genetic risk
by ancestry. This has been supported by studies in the US
and UK that found lower incidence of CNS cancers among
Asians living in the US and UK (51,52). Also, Ostrom
et al. in their study of CNS cancers in US found gliomas
histology type to be significantly less common in African
Americans and Asian-Pacific Islanders than whites (47).
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Finally, other contributing causes to this regional variation
might be exposure of different populations to different risk
factors and unknown genetic or environmental risk factors.

Conclusions

Our study shows that Lebanon has one of the highest CNS
cancers incidence in the MENA region. CNS cancers rate
is increasing and age groups younger than 9 years and older
than 30 years are much more influenced by the burden of
these diseases than other age groups. Several risk factors
might have contributed to this high incidence including
ionizing radiation exposure, pesticide exposure, genetic
predisposition and others. The available CNS cancers
data in Lebanon should be improved to include histology
and mortality rates to allow more detailed studies. Also,
more genetic and epigenetic studies should be done in the
country to better assess their effect in the development of
CNS cancers in Lebanon.
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