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Abstract

Background: Brain tumors in general are rare tumors and their epidemiologic features in the Middle East including the state of Qatar is rarely
tackled. The objective of this study is to delineate the epidemiologic characteristic of brain tumors in the gulf state of Qatar.

Methods: We run a retrospective analysis of brain tumors diagnosed histologically in the main Hospital in Qatar between January 1, 2006-December
31 2015. We studied the following indices: Histologic type, gender, age, and location. We obtained the demographic data from Qatar Planning and
Statistic Authority (wWww.psa.gov.qa).

Results: A total of 383 cases of primary brain tumors were identified and analyzed during the 10 years period studied. The incidence rate of primary
brain tumors is 2.2/100,000 population. Normalized Male/Female ratio is 0.93:1. The commonest histological subtypes were Meningioma (21.9%)
and Glioblastoma (18.3 %) followed by Astrocytoma (G2-G3) (18%) and Oligodendroglioma (15.1%).

Conclusion: Brain tumors incidence in the state of Qatar is low (2.2/100,000) when compared to developed countries which may reflects the young

age population.

Keywords: Epidemiology; Qatar; Prevalence; Meningioma; Glioblastoma; Primary brain tumors

Introduction

Brain tumors are relatively uncommon and account for about 2%
of all cancers [1]. Brain tumors include benign and malignant types;
they can arise from different cells of the central nervous system (CNS)
or from their supportive structures. These tumors have different
epidemiology between children and adults being rare in adults while
in children they rank the second most common malignant tumor in
the US [1]. There are wide differences in the epidemiology of brain
tumors between countries in which they appear to be higher in more
developed countries (males (M), 5.8 and females (F), 4.1 per 100,000
population) than in less developed countries (males 3.0 and females
2.1 per 100,000 population) [2]. Brain tumors are an important cause
of morbidity and mortality in both adults and children with high
burden to families and health care systems [3] in which for example,
glioblastoma’s 5 year survival rate is about 4.7 with no obvious role
of surgery or radiotherapy as part of first-line treatment [4], so early
recognition and management is essential for improving life quality
and extending survival [5]. Accordingly, better understanding in the
pathogenesis of these tumors is important for prevention and better
management.

The state of Qatar is a small country in the Arabian (Persian)
gulf. Due to discovery of natural resources, its population has grown
rapidly from 1,043,000 in 2006 to almost 2.4 million in 2015 [6]. There

were no attempts previously to describe the incidence of various brain
tumors in Qatar. The goal of this study is to create a record of the
epidemiology of primary brain tumors in Qatar. Although this is a
hospital-based study, however, it is expected to reflect the whole Qatar
population since pathology services are centralized at Hamad General
Hospital and represent the entire state of Qatar.

Material and Methods

This was a retrospective study that was approved by IRB (Institute
Review Board) and research center at Hamad Medical Corporation
(Protocol ID: MRC-02-20-359). It was conducted on all cases
diagnosed histologically as brain tumors (e.g., tumors originating
from brain parenchyma, cranial nerves, meninges, pituitary gland,
pineal gland, skull base and supportive structures) in the period
between January 2006 and December 2015, based on the records of
the Department of Pathology, Hamad General Hospital, Doha, Qatar,
which is the only place of examination of all brain tumors in Qatar.
The World Health Organization (WHO) classification of tumors
of the central nervous system (2007) was used in this study. The
following parameters were retrieved from patient’s files: age at time of
diagnosis, gender, time (year) of diagnosis, location, and histological
type. We excluded the records that lacked histologic diagnosis and
cases of brain metastasis. The mid-year population statistics provided
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by Qatar Planning and Statistics Authority from 2006-2015 was used
in the calculation of crude incidence rate.

Results

A total of 415 cases of brain tumor were retrieved during the study
period (2006-2015), of which 383 cases fulfilled our inclusion criteria
and 32 cases were excluded as being classified as brain metastasis. See
table 1.

The overall incidence rate of primary brain tumors in Qatar was
2.2 per 100,000 population. However, it was variable during the study
period, being highest in 2012 and lowest in 2011 (3.54 per 100,000
person years and 1.558 per 100,000 person years, respectively). See
figures 1 and 2.

Figure 3 shows wide variability of Crude Incidence Rate (CIR) as
depicted by one year moving average with two high peaks in 2008 and
2012.

The percentage of pediatric tumors (<20 years of age) is 11.5%,
adult tumors (20-60 years of age) is 80.5%, and geriatric tumors (>60
years of age) is 8 %. See table 2 and figure 4.

Most common primary brain tumors were in the supratentorial
region, followed by infratentorial region (see Figure 5). Other locations
include thalamus, multiple lesions, and few unknown location cases.

The male: female ratio of primary brain tumors was 2.8:1, however,
due to the skewed population living in Qatar which has a M:F ratio of
3:1, and the adjusted male: female ratio is 0.93:1.

The most common brain tumor types in Qatar were meningioma
(21.9%) and glioblastoma (18.3 %) followed by astrocytoma (G2-G3)
(18%) and oligodendroglioma (15.1%).

Table 1: Distribution of brain tumors in Qatar over ten years 2006-2016.

Glial tumors were more common in males while meningioma was
more in females. See table 1.

Discussion

This is the first epidemiological study of primary brain tumors in
Qatar.

The average crude incidence rate (CIR) of primary brain tumors
in Qatar was noticed to be 2.2 per 100,000 person-year being lowest
in 2007 (1.5 per 100,000 person-year) and highest in 2012 (3.5 per
100,000 person-year); and shows an increase in one year moving
average (Figure 3) which can be partly explained by improving health
care in Qatar and the improved availability of less invasive diagnostic
tests. The CIR of primary brain tumors in the current study was
marginally less than that in the other developing nations such as
Iran, Saudi Arabia, Kuwait and Jordan (2.74,3.1,3.02 and 5.01 per
100,000 person-years, respectively) [7-10] while lower than developed
counterparts such as South Korea and France (11.69 and 15.8 per
100,000 person-years, respectively) [11,12].

Individuals in the 31-50 age range had the highest percentage of
48%, whereas patients within the 11-20 age categories had the lowest
percentage of 2.6%.

Overall, developed nations have higher primary brain tumors
incidence than developing ones [2]. Some authors attribute such
variations to socioeconomic factors since Western Europe, North
America and Australia report higher incidence globally [13,14],
whereas Eastern Africa ranks on the bottom of the affected regions
[15]. These variations could also be justified by the demographic
nature of each country and its unique age group distribution as older
age groups witness higher incidence rate.

Histologic description M:F Total Percentage % M-F incidence ratio ?::::::::1:3:
1.  Glial Tumors
Pilocytic tumors 7 4 11 29 1.75:1 0.6:1
Astrocytic tumors (G 2-3) 54 15 69 18 3.6:1 1.6:1
Glioblastoma 62 8 70 18.3 7.75:1 2.6:1
Oligodendroglial tumors 53 5 58 15.1 10.6:1 3.5:1
Mixed gliomas 6 6 12 3.1 1:1 0.3:1
Ependymal tumors 10 2 12 3.1 5.1 1.6:1
L\luer;l;?:al and mixed neuroglial 7 5 9 24 3.5:1 1.16:1
2. Non-Glial Tumors
Embryonal tumors 16 7 23 6 2.3:1 0.76:1
Choroid plexus tumors 0 2 2 0.5 0.2 0.2
Pineal tumors 0 0 0 0
Meningeal tumors 42 42 84 21.9 1:1 0.3:1
Germ cell tumors 3 0 3 0.8 3:0 1:0
Tumors of sellar region 7 3 10 2.6 2.3:1 0.76:1
t‘;ﬁ%:‘;“;: T:S;’Ot::r 7 3 10 26 231 0.76:1
Mesenchymal tumors 9 1 10 2.6 9:1 3:1
Total 283 100 383 100 2.83:1 0.93:1
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Figure 1: Frequency of primary CNS tumors in Qatar, 2006-2015.
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Figure 2: CIR per 100.000 primary CNS tumors in Qatar, 2006-2015.
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Figure 3: One year moving average of primary CNS tumors per 100.000 in Qatar, 2006-2015.
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For example, according to midyear population, 15% of Qatar’s
population was under the age of 14 years, 83.9% was in the age
range 15-64, and only 1.1% was above the age of 65 years [6]. These
percentages were slightly similar to other developing countries such
as Jordan and Iran (i.e., 34.95, 23.68% under 14 years, 61.97%, 71.19%
15-64 years, 3.44%, 5.2% respectively above 65 years) [7,16] and visibly
varied from other more developed countries such as the United States
(i.e., 19.73% under 14 years, 66.94% 15-64 years, and 13.3% above 65
years) [17] and South Korea (i.e., 15% under 14 years, 72.83% 15-64

years, and 11.44 above 65 years) [18]. This difference in incidence rate
between developing and developed countries is partially related to age
distribution of population.

The male: female ratio of primary brain tumors was 2.8:1, however,
being the population skewed towards dominance of males living in
Qatar due to the presence of expatriate male work force (M:F ratio of
3:1), the adjusted male:female ratio of primary brain tumors is 0.93:1;
these results are comparable to other countries such as the United
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Table 2: Frequency of brain tumors as a function of population age strata.

Frequency in age strata
Histologic description
0-10 11-20 21-30 31-40 41-50 51-60 ‘ >60 ‘ Total

1. Glial Tumors
Pilocytic tumors 9 0 1 0 1 0 0 11
Astrocytic tumors (G 2-3) 2 4 16 23 15 7 2 69
Glioblastoma 1 1 10 10 20 19 9 70
Oligodendroglial tumors 0 1 15 22 12 4 4 58
Mixed gliomas 0 0 3 6 2 0 1 12
Ependymal tumors 2 0 3 5 0 2 0 12
Neuronal and mixed neuroglial tumors 1 2 0 1 3 2 0 9
2. Non-Glial Tumors
Embryonal tumors 16 1 1 4 0 1 0 23
Choroid plexus tumors 2 0 0 0 0 0 2
Pineal tumors 0 0 0 0 0 0 0 0
Meningeal tumors 0 0 7 15 32 20 10 84
Germ cell tumors 0 0 3 0 0 0 3
Tumors of sellar region 0 1 2 4 1 1 1 10
:_zsrinopnrloma and other hemopoietic 0 0 0 1 3 3 3 10
Mesenchymal tumors 1 0 5 2 2 0 0 10
Total 34 10 66 93 91 59 30 383
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Figure 4: Frequency of CNS tumors by age, Qatar 2006-2015.

States, France, South Korea and Jordan (i.e., 0.73, 0.86, 0.69 and 0.85
respectively) [7,12,19]. However, primary brain tumors appear to be
more frequent in males than in females worldwide (i.e., male to female
ratio is 1.42) [2].

The most common brain tumor types in Qatar were meningioma
(21.9%) and glioblastoma (18.3 %). These findings were comparable
to other regional developing nations such as Jordan (e.g., meningioma
(26.2%), glioblastoma (18.9%) [7] and Iran (e.g., meningioma (27.8%),
glioblastoma (13.8%)) [10], but visibly varied from developed countries
such as the United States (e.g., meningioma (36.1%), glioblastoma (15.7
%) [19] and South Korea (e.g., meningioma (31.1%), glioblastoma
(36.5%)) [11].

One limitation of this study is that the diagnosis rendered were
based on 2007 WHO classification since the time period of the cases
studied was before 2016, the date at which the new classification of
brain tumors which incorporate molecular data in the pathological
diagnosis “Integrated diagnoses” which carries more details of
behavior as well as prognostic features of brain tumors.

The new integrated diagnosis might affect the epidemiologic
evaluation of future brain tumors cases taken into consideration that
integrated diagnosis doesn’t depend only on morphology but adding
to it molecular sub typing of the tumor, which further sub classify
brain tumor from just morphology alone. A more extending work for
better and more accurate sub classification of brain tumors is essential
and not dependent only on morphology.
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Conclusion

The results suggest that epidemiology of primary brain tumors in
Qatar is comparable to middle eastern and developing countries like
Jordan, Kuwait, Saudi Arabia, and Iran and different when compared
to developed countries like United States, South Korea, and France.
The incidence of primary brain tumors in Qatar is relatively low. The
most common age affected is the young adult population taking into
consideration that 83.9% of Qatar’s population is of young age, it is
more common in females after adjusting the skewed population ratio
and Meningioma and Glioblastoma are the most common between
primary brain tumors. Finally, it is necessary to expand the national
Cancer Registry to include all brain tumors classified under 2016
WHO classification which predicts tumor biological behavior, hence
facilitating population-based studies and enhancement of surveillance
and planning.
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