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ABSTRACT: 

Background: Gliomas are the most common malignant brain 
tumors in adults and comprise a wide array of varying biological 
aggressiveness. Though the data regarding the epidemiology of 
gliomas is presented in the literature, but they could vary according to 
other factors and consequently affecting the outcome. 

Aim of work: To analyse retrospectively epidemiological and 
clinical outcomes of adult glioma patients treated in Ain Shams 
University hospitals (ASU) in Cairo, Egypt in the period from 2017 till 
2020. 

Patients and methods: Convenient sampling of 133 patients with 
adult brain glioma. The primary objective was to analyze the 
epidemiological and demographic data and to assess progression free 
survival (PFS) and overall survival (OS) of the study population. 
Secondary objectives included correlation between different clinic-
pathological factors and outcome. 

Results: One hundred thirty-three participants were included, 
with a median age of 53, with a male to female ratio of 1.5. Incidence 
was more common in urban than rural areas (71.9 vs 28.1). 
Glioblastoma represented sixty percent of the cases, followed by 
grade II (22.7) then grade III (17.3%). The most common presenting 
symptom was focal deficits, followed by symptoms of increased 
intracranial tension. Percentage of patients who underwent maximum 
safe resection (MSR) was 19%, and 41.4% underwent subtotal 
excision. Almost eighty six percent of the patients received 
radiotherapy, while two-thirds of the patients received chemotherapy. 
PFS was significantly higher in patients offered MSR. OS was 
significantly higher with Grade II, MSR and better performance. 
Temporal lobe tumors have the best median OS. 

Conclusion: Progression free survival was significantly higher 
with initial MSR. Overall survival was significantly better with Grade 
II, MSR, better performance as well as temporal lobe tumors. Older 
age was significantly correlated with higher grade of gliomas. 

Keywords: Glioma, epidemiology, risk factors. 

 

INTRODUCTION: 

The term Glioma refers to tumors that 

have histologic features similar to normal 

glial cells (astrocytes and oligodendro-

cytes)
[1]

. 

The classification of glioma has 

developed over time. A new WHO 

classification was issued in mid-2021. The 

fifth WHO classification included changes in 

nomenclature; the use of the term “type” and 

“subtype” instead of “entity” and “variant” 

respectively and the use of the Arabic 

Department Of Clinical Oncology 

And Nuclear Medicine- Faculty Of 

Medicine - Ain Shams University 

Corresponding author: 

Hadeer Hesham Mohamed 

Mobile: (+2) 01061214926 

E.mail:  
Hadeer.mohamed@med.asu.edu.eg 

Received: 6/10/2021 

Accepted: 1/11/2021 

 

Online ISSN: 2735-3540 

 

 



Hadeer Hesham Mohamed, et al., 

782 

numbers instead of the Roman numbers. 

Moreover, the change of the grading to 

grading within the type instead of a grade 

assigned to each entity
[2]

.  

Most primary CNS tumors have no 

identifiable risk factors other than some rare 

genetic disorders and ionizing radiation. 

Surgery is the initial step in 

management of all suspected diffuse 

gliomas. The goal is to reach maximal safe 

resection. As in other diffuse gliomas, gross 

total resection is associated with improved 

outcomes but is not always possible based 

on the location or extent of the tumor. 

However, surgery is not curative, and 

radiotherapy and chemotherapy are 

ultimately required in all patients
[3]

. 

Though the data regarding the 

epidemiology of gliomas is presented in the 

literature, but they could vary according to 

other factors and consequently affecting the 

outcome. 

 

AIM OF THE WORK: 

We aimed at analysing retrospectively 

epidemiological and clinical outcomes of 

adult glioma patients treated in our center. 

 

MATERIAL AND METHODS: 

Data sources: 

We obtained approval of Ain shams 

university research ethics committee to use 

the medical records collected in the clinical 

oncology department in the period from 

2017 till 2020. 

Study design: 

We performed a retrospective cohort 

study, according to the guidelines of the 

STROBE (Strengthening the Reporting of 

Observational Studies in Epidemiology 

Statements) checklist
[4]

. 

 

Study population: 

diagnosed between 2017 and 2020. We 

included all brain and spinal cord glioma 

patients who were diagnosed on the basis of 

histopathology or MRS. We also included 

only adult patients aged more than 18 years. 

We obtained information on the 

following variables in included patients: age 

at diagnosis, sex, date of presentation, date 

of diagnosis, age at diagnosis, tumor site, 

tumor size, pathology and grade of each 

tumor type as defined by WHO 

classification for CNS tumors second 

edition, date of surgery, type of surgery, type 

of adjuvant treatment, radiotherapy data 

including start date, total dose, fractionation 

received and modality of radiotherapy. We 

also included chemotherapy data including 

type of chemotherapy received, its aim, start 

data and duration.  

Data for a second treatment modality 

and steroid dependency,defined as: the 

failure to withdraw the corticosteroids after 

initiating it as part of those patient treatment 

as relapse of the increased intra-cranial 

tension symptoms occur were also 

included
[5]

.  

Outcomes: 

Our main objective was to plot the 

descriptive epidemiological, clinical and 

personal data in the form of tables that 

included the mean, standard deviation and 

minimum and maximum values. 

Additionally, to calculate clinical outcomes 

including overall survival and progression 

free survival.  

Secondary objectives included the 

following: assessing the survival outcomes 

in the study group to study the relationship 

between different variables on OS and PFS.  

Ethical considerations: 

The study was commenced after 

obtaining the approval of Ain Shams 

University research ethics committee, 
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Faculty of Medicine Ain Shams University. 

Obtained on 21
st
 of February 2021. 

Data confidentiality was maintained. 

Statistical analysis: The following 

statistical methods were used: Description of 

continuous variables: mean and standard 

deviation or median and interquartile range, 

description of categorical variables: number 

and percentage, test for normal distribution 

of continuous variables: Shapiro-Wilk test, 

test the relationship between two categorical 

variables: Chi-squared test or Fisher’s exact 

test. Survival analysis: Kaplan-Meier 

method and Comparison of survival curves: 

Logrank test, A p-value <0.5 was considered 

significant and Statistical analysis was done 

using MedCalc® Statistical Software 

version 20.009 (MedCalc Software Ltd, 

Ostend, Belgium; 2021. 

 

RESULTS: 

Patients’ characteristics: A total of 133 

patients with adult gliomas (more than 18 

years) were reviewed. The median age at 

diagnosis was 53 years, ranging from 19 to 78 

years. The incidence of glioma was more 

common in males that females; 60.3% and 

39.7% respectively. The incidence of glioma 

was more in urban areas than rural areas. We 

have collected the Eastern Cooperative 

Oncology Group performance status (ECOG 

P.S) at presentation. Half of the patients 

presented had an ECOG P.S of 1. 

Diagram 1 elucidates the distribution of 

gliomas in the study population. When 

analyzed according to the histological type, 

they were ordered as follows: 56.9% of the 

cases were glioblastoma, 15.6% of the cases 

were anaplastic astrocytoma, 14.7% were 

diffuse astrocytoma and 2% were 

oligodendroglioma. The study population 

only included 2 cases with spinal gliomas 

scoring the least in the terms of incidence. 

 

 

Diagram (1): Distribution of different grades of gliomas among the study population. 

Regarding the initial diagnosis of 
glioma, most patients (86%) were diagnosed 
via a brain MRI with contrast, whereas only 
a few (14%) were diagnosed via an MRS. 

Concerning the histopathological 
diagnosis, 85% of the study population 
obtained a tissue biopsy for confirmation. 
Histopathological diagnosis included: 
diagnosis after surgery that proceeded to 
maximal safe resection or subtotal excision, 
excision biopsy, stereotactic biopsy and 
open biopsy. 

As for the surgical procedure, 19% only 
performed a maximal safe resection, while 
41.4% did not proceed to completion 
surgery and 34.7% had a subtotal excision. 

Adjuvant treatment varied among 
different types of gliomas. However, most 
patients received radiotherapy as a part of 
their treatment (85.9%) with 62.5% of the 
radiotherapy receivers group received it in 
the adjuvant setting, whereas 36.6% of the 
radiotherapy receivers group received 
radiotherapy without performing surgery; 
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either solely or in combination with 
Temozolomide as a radio-sensitizer. Most of 
the study population received conventional 
fractionation with only 15.7% receiving 
radiotherapy with hypofractionation 
technique.  

The reported median duration of 
radiotherapy course is 6 weeks with a 
maximum of 12 weeks and a minimum of 2 
weeks. During the COVID 19 pandemic, 2 

patients received their course of 
radiotherapy in 12 weeks rather than 6 
weeks as they have contracted COVID 19. 

Correlation between different 
variables: 

We used Chi-square test and found a 
significant correlation between the grade of 
glioma and age, using 50 years as a cutoff (P 
< 0.0001). Table 1 shows the correlation 
between age and glioma grade. 

Table (1): Correlation between age and grade using 50 years of age as a cutoff. 

 Grade  

Age = 50y II III IV  

No 20 

37.7% RT 

80.0% CT 

18.3% GT 

15 

28.3% RT 

78.9% CT 

13.8% GT 

18 

34.0% RT 

27.7% CT 

16.5% GT 

53 (48.6%) 

Yes 5 

8.9% RT 

20.0% CT 

4.6% GT 

4 

7.1% RT 

21.1% CT 

3.7% GT 

47 

83.9% RT 

72.3% CT 

43.1% GT 

56 (51.4%) 

 25 

(22.9%) 

19 

(17.4%) 

65 

(59.6%) 

109 

Chi-squared 28.246 

Significance level P < 0.0001 

 

Progression free survival after the first 

line treatment statistics:    

The results showed that the median PFS 

after first line modality is 7 months. 

A significant association was proven 

between the type of surgery performed 

(maximal safe resection versus subtotal 

excision versus none) and the PFS after 1
st
 

line modality. Maximal safe resection had 

better median PFS followed by subtotal 

excision followed by no surgery: 13 months 

(95% CI 8-19 months), 7 months (95% CI 4-

12 months), and 4 months (95% CI 3-7 

months) (P value= 0.0049), respectively. 

This highlights the importance of the extent 

of tumour resection in survival (Diagram 2). 

  

 

 

 

 

 

 

 

 

 

 

 

 

Diagram (2):  Correlation between type of surgery and PFS after 1
st
 line modality 

Overall survival statistics: 

In our study, the median overall survival 

for all gliomas was 8.83 months. Log rank 

Test was used to correlate the median 

overall survival with different variables. It 

showed a statistically significant correlation 
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between grade of glioma and OS (P value= 

0.008). Grade II gliomas had a median 

overall survival of 17.2 months, grade III 

gliomas had a median overall survival of 16 

months, while the median overall survival 

for grade IV was 8.15 months (Diagram 3). 

 

 

 

 

 

 

 

 

 

Diagram (3): Correlation between grade and median overall survival probability. 

Type of surgery was also correlated 

with the median OS. It yielded statistically 

significant results, where the median OS for 

maximal safe resection, subtotal excision 

and no surgery was 18.5, 9.5 and 4.6 month 

respectively (P value= 0.003) (Diagram 4) 

 

 

 

 

 

 

 

 

Diagram (4): Correlation between type of surgery and median overall survival. 

ECOG P.S at presentation was also 

correlated with the OS. A statistically 

significant correlation was proven (P value= 

0.014). The median OS for patients 

presented with ECOG P.S=1 was 15 months, 

while the median OS for patients presented 

with ECOG P.S=2, 3, 4 was 6.8, 6.3, 4 

months respectively (Diagram 5). 

 

Diagram (5): Correlation between ECOG P.S and median OS. 
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The site of the tumor when it involved one lobe was correlated with median OS. It 

showed highly statistically significant results (P value< 0.0001). The median OS for temporal 

lobe tumors was 16.7 months, while the median OS for frontal lobe tumors was 9.3 months, 

and the median OS for parietal lobe tumors was 6.4 months (Diagram 6). 

 

Diagram (6): Correlation between ECOG P.S and median OS 

The pathology type was correlated with 

the median OS survival. The results were 

statistically significant (P value= 0.0013).   

Sixty two patients who were diagnosed 

by surgery had a median OS of 15.4 months. 

The number of patients who underwent open 

biopsy was 16 patients and had a median OS 

of 16 months. Sixteen patients underwent 

stereotactic biopsy and had a median OS of 

4.96 months. Fourteen patients did not 

undergo biopsy and had a median OS of 4.6 

months. 

Correlation between median OS and 

steroid dependence was not significant. 

Moreover, correlation between symptoms at 

presentation and steroid dependence was not 

significant as well. 

 

DISCUSSION: 

To our Knowledge, this is the most 

updated analysis of glioma patients treated 

in Ain Shams University hospitals. We have 

included 133 patients that attended Ain 

Shams University hospitals in the period 

from 2017 till 2020. In Egypt -according to 

Globocan 2020- Brain and nervous system 

tumors are the eighth most commonly 

diagnosed cancer with 4499 new cases in 

2020. While, they are ranked the seventh in 

term of mortality with 3686 deaths in 2020 

In our study, we found that the 

incidence of gliomas involved almost all age 

groups, with a median age of diagnosis of 

fifty years. The male to female ratio was 1.5. 

We have shown that the incidence of 

gliomas was two and half folds more 

common in urban than in rural areas.  

In concordance with our findings, a 

Tunisian study found that the male to female 

ratio was 1.5 
[6]

.  

Another two studies performed in Iran 

found that incidence of central nervous 

system tumors was more common in males 

than female, the male to female ratio was 

1.48 in one study and 1.2 in another 
[7;8]

.  

Regarding the Western populations, in 

glial brain tumors the male to female ratio 

ranged from 1.3 for astrocytomas and 1.4 for 

oligodendrogliomas
[9]

. Another study found 

that the male to female ratio was 1.3
[10]

 .  

        Concerning the age of incidence of 

gliomas in our population, the median age 

estimated at diagnosis was 53 years, whereas 

in the United states it was 59 years 
[9]

. 

However, it was younger in Tunisian 

population which had a median age of 
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incidence of 49 years and even younger in 

the Iranian population that studied all central 

nervous system tumors and found the age of 

incidence to be 34 years.  

Our data showed that 60% of the cases 

were Grade IV, followed by grade II then by 

grade III. When they were analyzed 

according to the histological group, 

Glioblastoma was the most common subtype 

followed by astrocytoma then oligodend-

rogliomas. These findings are similar to the 

findings of a study based on the American 

population 
[10]

 and another in the English 

population 
[11]

. Similar trends were observed 

in the new brain and central nervous system 

tumor statistics 
[12]

. 

We have also correlated the age of 

incidence with the development of different 

grades of gliomas, using the cutoff value of 

50 years. The results showed a strong 

association between glioblastoma and older 

age (> 50 years) and grade II and III gliomas 

and younger age (≤ 50 years).  

This results were in consistence with a 

Tunisian study that used 40 years of age as a 

cutoff and they included the pediatric 

population as well 
[6]

. Miller et al have also 

shown that glioblastoma and astrocytoma 

occur in older population, while 

oligodendroglioma occurs in a relatively 

younger population aged 40-64 years 
[12]

.  

Unfortunately, we found that maximum 

safe resection was not the most common 

surgical procedure performed in our study, 

though it is the preferred one. This could be 

attributed to tumors that were located in 

eloquent areas especially in cases of 

glioblastoma and anaplastic astrocytoma and 

hence were deemed inoperable or due to 

cases of grade II glioma who did not 

perform surgery.  

In our study, the adjuvant treatment 

after surgery for glioblastoma was chemo-

radiation with Temozolomide followed by 

adjuvant 6 cycles of Temozolomide. In the 

cases of grade II tumors the adjuvant 

treatment consisted of either keeping the 

patient on follow up or adjuvant 

radiotherapy. However in grade III most 

patients were treated as glioblastoma but 

some received adjuvant radiotherapy 

followed by 6 cycles of Temozolomide.  

The results showed that the median PFS 

for different grades of glioma after first line 

modality is 7 months. A significant 

correlation was shown between the type of 

surgery and a longer PFS after 1
st
 line 

modality. MSR scoring highest median PFS 

at 13 months, followed by subtotal excision 

at 7 months and lastly the median PFS for no 

surgery was 4 months.  

In agreement with the findings, two 

large meta-analyses that associated the type 

of surgery for either low grade or high grade 

glioma and better PFS 
[13;14]

. 

The median OS survival of all gliomas 

was 8.83 months. A significant correlation 

was proven between grade and median OS. 

Median survival from grade II and III was 

17.2 months and 16 months respectively, 

however the survival of grade IV was much 

worse with median OS equals 8.15 months.  

This median OS for cases of 

glioblastoma was also lower than reported 

median OS when compared with other 

studies: European Organisation for Research 

and Treatment of Cancer/National Cancer 

Institute of Canada (EORTC/NCIC) study 

showed that GBM patients who received 

concurrent chemo-radiation had a median 

OS of 14.6 months. Another study that was 

assessing the median OS survival in MGMT 

methylated versus non methylated 

glioblastoma showed better survival in 

MGMT methylated group receiving 

radiotherapy and Temozolomide equals 21.7 

months v.s 12.7 months in the MGMT non-

methylated group 
[15;16]

.  

This could be attributed to the unknown 

status of MGMT promotor methylation. 

Moreover, owing to the retrospective nature 

of the study and molecular facilities for 
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diagnosis that were not available at the time 

these data were obtained, some of grade III 

gliomas could actually be cases of GBM but 

were subjected to misdiagnosis. Another 

explanation is that the majority of GBM 

patients are elderly who are in need of 

special and extra care from their families 

and continuous follow up with geriatric 

oncology subspecialty; issues that could be 

deficient for many cases. Multifocality of 

the tumor could represent additional 

contributing factor in our study population. 

In agreement with the findings of two 

large meta-analyses that associated the type 

of surgery for either low grade or high grade 

glioma and better OS 
[13;14]

, the extent of 

surgery played a substantial role in survival 

in our study. The median OS survival 

months in patients who underwent MSR was 

almost double that of patients who 

underwent subtotal excision and 4 times 

those who did not perform surgery at all. 

The correlation between OS and 

pathology type in the a former study by 

Tsitlakidis and colleagues 
[17]

, showed that 

patients diagnosed by surgery has a 

substantially better survival than patients who 

underwent biopsy only (15.4 v.s 5.8 months 

for excisional biopsy) highlighting the 

importance of gross total resection in survival. 

Temporal lobe tumors had better 

survival than frontal lobe and parietal lobe 

tumors. This is contradicting the results of a 

study that showed that frontal lobe tumors 

had better survival than temporal lobe 

tumors 
[18]

, but agreeing with another study 

on GBM (constituting the majority of our 

study population where temporal, occipital, 

or parietal primary tumor sites are 

suggestive of positive survival outcomes 
[19]

. 

It is worth to mention that the authors found 

also the race to be a factor significantly 

affecting OS. Improved survival with 

temporal lobe tumors seems logical as the 

symptoms associated with this are (visual, 

auditory and verbal disturbances) makes the 

patient seek medical advice earlier so 

diagnosed in earlier stage. 

Limitations:  

One of the most prominent limitations is 

the retrospective nature of collection of data 

through hospital records. This has the 

potential for incomplete data collection due 

to missing data in the records. Also, lack of 

standardization of laboratory and imaging 

investigations due to variability of 

laboratory and personal evaluation. 

Secondly, this is a single center study 

and it might be argued that the results 

couldn’t be generalized to the entire local 

population. However, our hospital is a major 

tertiary care center treating patients from all 

over the country; we can speculate our 

results are representative of our population. 

Conclusion:  

Epidemiological and clinical outcomes 

data on glioma are rather deficient, 

especially in the developing countries. We 

have also elucidated several risk factors 

incorporated in the development of glioma 

and multiple prognostic factors for their 

survival. PFS after first line modality of 

treatment for gliomas was significantly 

higher with MSR. OS for gliomas was 

significantly better with Grade II, MSR, 

better performance and temporal lobe 

tumors. Older age was significantly 

correlated with higher grade of gliomas. 
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 عين في الأورام قسن في علاجهن تن الذين البالغين لدى الدبقيت الأورام لوزضى السزيزيت النتائج

 2020 حتى 2017 هن  الفتزة في شوس

 انعشة عض ساشذ نجًُ ، انذٍَ عض يً ، إثشاهُى سعُذ أحًذ ، يكبوٌ سفعذ غبدح ، محمد هشبو هذَش

 -انُىوٌ وانطت الأوساو علاج لسى

 شًس عٍُ خبيعخ - انطت كهُخ

  

 الاوساو يٍ واسعخ يدًىعخ يٍ ورزأنف انجبنغٍُ نذي شُىعًب انخجُثخ انذيبغ أوساو أكثش هٍ انذثمُخ الأوساو :الوقدهت

 سبثمخ عهًُخ ثحىس فٍ يعشوضخ انذثمُخ الأوساو ثىثبئُبد انًزعهمخ انجُبَبد أٌ يٍ انشغى عهً .عذائُزهب فً انًخزهفخ

 .انُزُدخ عهً رؤثش وثبنزبنٍ أخشي نعىايم وفمًب رخزهف لذ أَهب إلا ،

 فٍ علاخهى رى انزٍَ انجبنغٍُ انذثمٍ انىسو نًشضً سخعٍ ثأثش وانسشَشَخ انىثبئُخ انُزبئح رحهُم :العول هدف

 . 2020 حزً 2017 يٍ انفزشح فٍ يصش ، انمبهشح فٍ ) ASU ( شًس عٍُ خبيعخ يسزشفُبد

 انهذف كبٌ .انجبنغٍُ نذي انًخ فٍ دثمٍ وسو يٍ َعبَىٌ يشَضًب 133 يٍ انعُُبد أخزد :وانطشق انًشضً

 وانجمبء ) PFS (نهًشض رمذو ثذوٌ انحُبح لُذ عهً انجمبء ورمُُى وانذًَىغشافُخ انىثبئُخ انجُبَبد رحهُم هى الأسبسٍ

 انًشضُخ انعىايم يخزهف ثٍُ الاسرجبط انثبَىَخ الأهذاف رضًُذ .ثبنشسبنخ نهًشزشكٍُ ) OS ( انحُبح لُذ عهً

 .وانُزبئح

 الإصبثخ كبَذ . 1.5 أَثً إنً ركش وَسجخ ، عبيًب 53 عًش ثًزىسظ ، يشبسكًب وثلاثٍُ وثلاثخ يبئخ رضًٍُ رى :لنتائجا

 ٪ 60 انذثمٍ الأسويٍ انىسو ًَثم .) 28.1 يمبثم 71.9 ( انشَفُخ انًُبطك فٍ يُهب انحضشَخ انًُبطك فٍ شُىعًب أكثش

 انعدض هى شُىعًب انزمذَى أعشاض أكثش كبٌ .)٪ 17.3 ( انثبنثخ انذسخخ ثى ) 22.7 ( انثبَُخ انذسخخ َهُه ، انحبلاد يٍ

 لألصً خضعىا انزٍَ نهًشضً انًئىَخ انُسجخ كبَذ .اندًدًخ داخم انضعظ صَبدح أعشاض رهُهب ، انجؤسٌ

 يٍ انًبئخ فٍ وثًبٍَُ سزخ يٍ َمشة يب رهمً .خضئً نلاسزئصبل ٪ 41.4 وخضع ، ٪ 19 (MSR) آيٍ اسزئصبل

 انًشضً فٍ يهحىظ ثشكم أعهً PFS كبٌ .انكًُُبئٍ انعلاج انًشضً ثهثب رهمً ثًُُب ، الإشعبعٍ انعلاج انًشضً

 .الأفضم والأداء MSR و Grade II يع يهحىظ ثشكم أعهً انحُبح لسذ عهً انجمبء كبٌ . MSR ثعًم لبيىا انزٍَ

 .انحُبح لُذ عهً انجمبء يزىسظ َسجخ نذَهب انصذغٍ انفص أوساو

 يزىسظ كبٌ . MSR يع يهحىظ ثشكم أعهً انذثمُخ الأوساو نعلاج الأول انخظ طشَمخ ثعذ PFS كبٌ :لاستنتاجا

 انفص وأوساو أفضم أداء ، MSR ، انثبَُخ انذسخخ يع يهحىظ ثشكم أفضم انذثمُخ نلأوساو انحُبح لُذ عهً انجمبء

 .انذثمُخ الأوساو دسخخ ثبسرفبع يشرجطب انعًش فٍ انزمذو كبٌ .انصذغٍ

 انخطش عىايم ، الأوثئخ عهى ، انذثمٍ انىسو :الوفتاحيت الكلواث


