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Abstract

The objective of this study is to investigate the potential association between age,
gender, and the incidence of glioma. Thirty-four paraffin embedded tissue samples
from patients with high grade glioma, (13female and 21 male), and thirty as control
(20 female and 10 male) were randomly selected. All samples with age range (13-70
years) with mean age of 44.94 + 2.99. Patient samples were collected from the
archives of the Neurological Hospital in Baghdad. Tissue sections were stained with
haematoxylin and eosin for histopathological examinations conducted from
December 2022 to July 2023. The results indicated a significant difference P<0.05
between Glioma and gender p-value 0.0437) in both sexes, with male patients have a
higher incidence according to the percentage (61.76%) with age average (51.62). A
highly significant correlation (P<0.01) was found between glioma and age group,
with the highest infection rate (47.06%) observed at the age group 46-65year, it was
also noted that females are infected at a younger age with age average younger than
(35).
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1. Introduction

In Iraq, cancer ranks as the second most common cause of death, following closely behind
cardiovascular diseases, highlighting the need for accurate incidence and mortality estimates
to inform national health policy and cancer control strategies [1]. The primary reason for
cancer-related deaths in patients is the ability of cancer cells to spread from a primary lesion to
distant organs. Several cellular mechanisms are involved in the distribution of cells from
primary tumors; one of these mechanisms is invasion of or collaboration with the stroma [2].
Tumors also impair immune function [3]. Recent studies on solid tumors like Al-Khateeb and
Alkhafaji [4] study, and Dalerba et al. [5] study, the population of tumor cells varies in terms
of their proliferation and differentiation; therefore, not all tumor cells are equally capable of
continuing the tumor's growth.

A brain tumor is defined as a mass of abnormal cells in the brain that either originate in the
brain there or, in the case of a metastatic brain tumors, migrate from other parts of the body.
Benign tumors consist of cells that develop extremely slowly, often have well-defined
boundaries, and do not spread to surrounding tissue. In contrast, malignant brain tumors,
commonly referred to as brain cancer, are usually fast growing and have no clear boundaries
[6]. Gliomas are a type of tumors that arises from the brain parenchyma and can be categorized
by their histological features through their similarity to different types of glial cells [7]. A
malignant brain tumor or glioma originates from the supporting tissue of the brain known as
glial tissue [8]. In adults, malignant gliomas are the most common primary brain tumors,
characterized by an unexplained etiology and are generally fatal despite all modern therapies

[9].

The most common primary malignant brain tumor, known as glioma, accounts for over 80%
of cases. While gliomas can develop in any part of the central nervous system in adults, they
predominantly affect the brain and glial tissue, the annual incidence of central nervous system
tumors 1s between 10 and 17/100,000 people, with intra-spinal tumors, nearly half to three
quarters being primary tumors and the rest being metastases [10]. In Iraq, CNS tumors rank as
the sixth most common tumors in adults and the second most common in childhood [11].

The most recognized types of glioma in adults include infiltrative astrocytomas of many
grades (diffuse astrocytoma (WHO grade II), anaplastic astrocytoma (WHO grade III),
glioblastoma (WHO grade IV), with grade IIl and IV being considered high-grade and
aggressive [12]. Recently, information at the molecular level is widely used and listed in the
revised 2016 WHO classification of central nervous system tumors [13], these tumors can
occur at any age, irrespective of gender or ethnicity. Currently, there is no cure for gliomas,
and regardless of aggressive therapy, morbidity is high, the most aggressive type of glioma is
WHO grade IV, it is also called glioblastoma multiform (GBM) [14].

Regrettably, current treatment options and early detection methods have not been shown to

significantly impact the prognosis of the disease. lonizing radiation is an important
environmental risk factor for the development of glioma [15]. The causes of glioma, as with
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other brain tumors, are unknown, but some risk factors have been described: Ageing, exposure
to ionizing radiation, for example (radiotherapy) and family history of glioma [16].

Many studies, such as Yin ef al. [17] study have shown that gender plays a decisive role in the
occurrence and development of cancer, in addition to the metabolism of nutrients and energy,
men and women spectacle significant differences in the incidence, prognosis, and treatment
response through several types of cancer, it has been observed that male glioma patients have
a higher incidence than female patients, but there is currently a limited systematic evaluation
of sex differences in gliomas. Likewise Colopi ef al. [18] study showed that the incidence was
highest in men.

Age is closely associated with the incidence and survival rates of all cancer types; therefore,

it is also a crucial factor in all aspects of glioma [19]. Gliomas are very common in elderly
people, with a peak incidence occurring between the ages of 45 and 65 [20].
Ageing is a well-estimated independent factor that is closely related to incidence and survival
in all cancers. Glioma subtypes are more common in childhood and rare in adulthood and vice
versa [21]. For individual’s >65, age is a primary risk factor for all cancers, accounting for 60%
of recently diagnosed malignancies and 70% of all cancer-related deaths. Previous studies have
shown that the age-adjusted cancer mortality rate in patients >65 is about 16 times higher than
in patients< 65 [22].

The aging process is complex and multifaceted, influencing cancer development and
progression in various ways. One of these is the huge effect of age on everything to do with
the immune system, which is known to play an important role in cancer prevention, prognosis
and therapy [22].

Sex-specific differences in genetics may explain the differences in glioma incidence between
the two sexes [16].

Altered hormone levels may take part in the potential mechanisms and risk of glioma [23]. In
the incidence of brain tumor sex differences indicate that the hormonal factor may have a vital
role in the etiology of these malignancies. The incidence of gliomas is about 1.5 times more in
males than in females, while the incidence of meningiomas is 1.5 times more in females than
in males, and there are some reproductive factors that may be a cause of gliomas, such as the
use of exogenous hormones [24]. The aim of study is to investigate the potential association
between age, gender, and the incidence of glioma.

2. Materials and Methods

Thirty-four randomly selected paraffin-embedded tumor tissue samples (wax blocks) with
glioma were collected. The samples comprise thirteen females with an average age (34.92) and
twenty-one males with average age (51.62), and thirty samples were taken as control groups
whose data were collected from the archive of the Histology Laboratory related to the
Neurological Hospital in Baghdad during the time from December 2022 to July 2023. The
participants included both males and females aged between (13-70 years) with age range of
(44.94 + 2.99) years, they were divided into four age group, the samples that were taken
randomly were divided into 21 male and 13 female samples, all glioma samples were classified
as high-grade glioma. Clinical data for patients, including age, gender, and grade of disease,
were obtained from archived histological reports.
All samples were diagnosed in the histopathology laboratory of the neurological hospital after
performing the histological procedure which includes (tissue preparation and staining with
haematoxylin and eosin) according to Bancroft and Layton [25] and then examined
microscopically by a histopathologist blindly for the purpose of diagnosing the disease and
knowing the grade of glioma.
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During tissue preparation, samples are fixed in 10% formalin (pH: 7). The fixed tissues were
undergoing the standard paraffin wax embedding procedure, which includes dehydration,
clearing, infiltration and embedding. Following embedding process, the sectioning step occurs
using a microtome is used to section paraffin blocks sagittally with a thickness of S5um to obtain
histological sections that are stained with the haematoxylin and eosin protocol, according to
the steps: Dewaxing: It is done using xylene alcohol, which dissolves the paraffin wax.
Rehydration: Sections were immersed in a 100%, 95%, 80% and 75% ethanol solution for 3
minutes each, followed by a 5-minute rinse in tap water with distilled water Hematoxylin
staining: Sections were stained with hematoxylin for about 5 minutes (30°C) and then rinsed
for 15 minutes before draining. Differentiation: The sections were placed in a liquid solution
of 1% hydrochloric acid ethanol differentiation in 5-30 seconds, and then rinse water can be
seen blue for around 15 minutes. Eosin stain: washing with tap water for 1 minute, followed
by 2 minutes of staining with eosin dye and 1-2 minutes of soaking in a 0.5% eosin alcohol
solution. Dehydration: sections were immersed in 95% and 100% ethanol solutions for 5
minutes before dehydration in 95% ethanol for 2 minutes and 100% ethanol for 1 minute.
Clearing: The parts were immersed in xylene I and xylene II solutions for 5 minutes each.
Sealing adhesive: One or two drops of neutral Canada gum were dripped onto the dry section,
which was then quickly removed with tweezers and a clean cover slip. The nucleus was stained
blue and the cytoplasm red. After these steps, the slides are ready for microscopic examination
by the pathologist, who assigns them a number to describe the grade.

2.1 Statistical analysis

To detect the difference effects between the patient and control groups, the data was
organized in a datasheet of IBM SPSS version 25.0, which was utilized to do the statistical
analysis. For comparing the means significantly LSD- least significant difference & T-test were
used while Chi-square test is used for the comparison of percentage. Statistical significance
was defined as a probability value (p< 0.05 and p<0.01):

=3 (M

Where; ¥*: Chi-square, X: Summation, O: Observed No. , E: Expected No
3. Result and Discussion

There are notable gender differences in the incidence of most cancers affecting both males
and females, indicating that cancer incidence may be influenced by the fundamental biological
differences between the sexes [26].
For the development of treatment plans for patients with lethal malignancies, further research
that identifies the vulnerable sex and age group is very important [27]. Age is identified as a
crucial factor related to incidence and survival in all cancers [28]. Aging as a complex process
can affect cancer risk through multiple mechanisms, as it has a direct impact on nearly all
aspects of the immune system [22].

The result of the present study as shown in Table 1 showed a significant difference (P<0.05)
between glioma and gender, p-value (0.0437) in males and females, which confirms the
existence of a link between the disease and gender.

It was also noted that male patients have a higher incidence of glioma than female patients,
the percentage of male patients was (61.76%), which is higher than the percentage of female
patients (38.24%), and this is reinforced by Figure 1, this is consistent with the study of
Abdulghani et al. [ 7] was primarily higher incident in males 70.9% than in females, supporting
the previous findings of Ostrom et al. [29].
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Table 1: Distribution of sample study according to the Gender and Age in control and patient

groups.
Control Patients
Factors No (%) No (%) P-value
Male 12 (40.00%) 21 (61.76%) 0.0437 *
Gender Female 18 (60.00%) 13 (38.24%) ’
Total 30 34 -
<25 6 (20.00%) 6 (17.65%)
25-45 6 (20.00%) 9 (26.47%) oo
Age group (year) 46-65 14 (46.67%) 16 (47.06%) 0.0052
>65 4 (13.33%) 3 (8.82%)
* (P<0.05), ** (P<0.01).
4 )
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Figurel: Distribution of Glioma control and patient according to the gender.

Through our current study, we identified a strong association between glioma and aging by a
highly significant (P<0.01) between glioma and age group of patients, p-value (0.0052),
according to the age groups shown in the same table, the highest infection rate was found in
the 46-65year age group, which had the highest percentage of 47.06%.

The histopathological examination showed the following changes, as shown in figures 2, 3
and 4, compared to the benign tumor in Figure 5.
Table 2 showed that the average age of males (51.62 years) was higher than that of female
(34.92 years). One possible explanation for the greater prevalence of glioma, especially high-
grade glioma, in males compared to females can be explained by the association of glioma with
older age, giving that most of our patient where old, in addition number of male patients is a
greeter of female patient in current study.

These results can be seen in many researches as Bello-Alvarez and Camacho-Arroyo [30]

that showed that men are more affected by Glioma than women by ratio of 1.6/1, and this is
consistent with the findings of our study.
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Table 2: Distribution of Glioma control according to the age average

Sex No. No % Age average
Male 21 61.76% 51.62

Patient Female 13 38.24% 34.92
Sum 34 100%

Same statement can be found in Wang et al. [27] study, which showed the incidence of glioma
was greater in male patients through all age groups, but in general males have the highest risk
of death when compared to female patients, this also agrees with the statistical analysis in our
current study.

The outcome of this study matches those of Ostrom et al. [21] study, which reveals that
there is an increase in the primary malignant glioma incidence going along with growing older
and this aspect can be explained through the sequential change of genetic alterations going on
the age that make malignant transformation of cells such a chronic process.

Age plays a significant role in the difference in incidence between male and female, by
examining the interaction of age and sex influence incidence and survival of glioma patients in
the United States [27].

On the other hand, prolonged exposure to benzene, O3, by men may be the cause of injury,
and this was demonstrated by a study of Wu et al. [31], this may explain why males are more
affected.

Yu et al. [32] discovered that by blocking TGF-B (transforming growth factor ) receptor

signaling, androgen receptor signaling may contribute to the tumor genesis of GBM in adult
males [33], this may be one of the reasons that lead to an increase in the incidence of male.
Study Stabellini et al. [34] found that like in any other cancer low or high grade males has the
highest incidence than females this is consistent with what our study found.
When comparing male to female, there is a heightened susceptibility for malignant
transformation in male astrocytes with loss of p53 function which can give a partial explanation
[35]. Another research pointed out the role of other genes that may act in conjunction with
hormonal factors and environmental effects to illustrate the difference of incidence between
the two sexes [36].

The results of our study are also consistent with Cowppli-Bony et al. [37] which states that
the incidence of glioma is twice as a high in men than in women, this trend initial during youth,
increasing until 50—-54 years old and decreasing after that [26].

The long history of high-grade glioma in males compared to females has long implied a role
for sex, and more specifically, gonadal steroid hormones, in the development of high-grade
glioma (grade I1I and 1V).

Nowadays, a large number of pieces of evidence about the role of gonadal steroid hormones in
Glioblastoma origin and progression have emerged [38].

Several studies, including the research by Qi et al. [39], have indicated that exogenous hormone
drugs can decrease female Glioma risk; this may be a reason why females are less affected than
males. The Eurocare-2 is a project, which focuses on statistical information of European cancer
patients, in one million cases that were diagnosed in 1985 to 1989 sex was a significant
predictor of survival and females were biologically having a better survival rate than males
[40].
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For the first time, our study demonstrated that females at an average age 34.92 year or younger
are infected with this disease, despite being in the monarch period, it is assumed that the level
of incidence is low because the estrogen hormone is considered as protective against the
disease, and this was confirmed by study of Omame and Alex-Nmecha [41], but does not agree
with Mckinley et al. [26] study, though such a protector of estrogen hormone effect is merely
speculation, it is also not consistent with what was stated in the results of the study by Ippolito
et al. [42], which implies that the actions of circulating sex hormones may not be the sole cause
of current sex discrepancies, at least when it comes to brain tumors. Likewise, the incidence of
Glioma in young women, specifically the high degree, does not agree with the study of
Wrensch et al. [43], who mentioned in his study that the malignant glioma can occur at any
age, the average age of onset for Glioblastoma is 62 years (advanced age).

Moreover, the study by Brennan et al. [20], indicated that glioma is more common in older
adults, with peak in incidence occurring between the ages of (45 to 65) years old. What we
found in our research regarding females becoming infected with Glioma in middle age or
younger, it might be because: exposure to smoke and cosmetics as mentioned in Wrensch et
al. [43] study, or it may be due to the inflammatory response, as demonstrated by many studies
like study by Michelson et al. [44], that there is a clear relationship between inflammatory
response and tumor, one of the main characters of malignant tumor is abnormal inflammation
and it can be the trigger point for transformation of low grade to high grade Glioma, in case of
inflammation transcription factors will be activated thus promoting the survival and growth of
malignant cell. Furthermore, there appears to be a close relationship between incidence of
Glioblastoma and patient susceptibility to allergies suggesting an immunological participation
in the progress of cancer [45].

Most likely, the tumor of the secondary type, which is common at younger ages, and this is
what Yang et al. [46], confirmed in his study: primary GBM (high grade Glioma)
predominantly affects older patients, whereas secondary is more frequently seen in younger
ones, this is consistent with what we have found regarding female infection, as the secondary
type is common.

There is a possible reason that may explain the phenomenon of females getting glioma (high
grade) at middle age or younger, which is hormonal exposure early in life, and this is what
Carrano et al. [47] pointed out in their study, which shed light on the highlight the theoretical
cooperation of early life hormonal exposure along with possible occurrence of glioma
accompanied by the protective effects exerted by exogenous hormonal therapy this may be
noticeable in glioplstoma (GBM). On the contrary a Canadian study [48] reveals a slight
increase in glioma risk with females of older age at menarche (66%) as compared with the
results 64% obtained from females of younger age at menarche giving that there is no
correlation between hormonal therapy and increased risk of Glioma, with a late age at
menarche, compared with 64% in those with early age at menarche, but the use of hormone
therapy had no association with an increased glioma risk.

The explanation for the incidence of high grade glioma infection in females during the youth
period may be related to the breastfeeding process, as Andersen et al. [49] indicated in his study
that was related with an amplified risk of glioma that increased with duration of, Long term
use of hormonal contraceptive use. Compared with women who never breast-fed, women who
breast-fed >18 months over their lifetime were at increased risk of glioma [24].

The menopausal status and age at menopause were not associated with glioma, but
reproductive hormones may impact the incidence of Glioma.
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In recent years, there has been a significant increase in the use of narghile (hookah),
especially by younger women that can be another cause for glioma. This interpretation is
consistent with study, which showed that element found in cigarette smoke, such as N-nitro,
which allows chemicals to cross the blood brain barrier. However, it remains unclear whether
drinking alcohol plus smoking cigarettes raises the risk of brain cancer [50].

Figure 2: Section in brain tumor with high grade Glioma shows Vascular proliferation (red
arrows), nuclear atypia of glial cells (blue arrows) (H & E stain 10X)

Figure 3: Section in brain tumor with high grade Glioa, shows focal hemorrhage and necrosis
(blue arrows), vascular proliferation (red arrows), market atypia (yellow arrows),and increase

in thickness of vascular wall (white arrows) (H & E stain 10X).
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Figure 4: Section in brain or wih high grade Glioma, shows extensive necrosis (red
arrows), marked atypia and increased cellularity of glial cells (blue arrows), mitotic figure
(yellow arrows) (H & E stain 10X)
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Figure 5: Section of benign brain tumor (H & E stain 10X)

Conclusion
This study reveals that there is a distinguished difference regarding the incidence of Glioma

between men and women taking in consideration that all samples were collected randomly
from the biggest hospital specialized in CNS tumors in Baghdad. A notable age disparity was
observed in this case, consistent with previous studies, which have shown that glioma tends to
affect men at an older age and women at a younger age. Nevertheless, more researches are
needed to point out any possible differences on which other aspects depend on like the progress
of tumor, finding other causes of the diseases and planning suitable treatment for each case or
even discovering the underlying causes of glioma.
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