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Abstract

Background: Glioblastoma is one of the most common 
and aggressive brain tumors in adults, which is associated 
with poor survival rate. This study aims to identify the 
clinical characteristics and outcome of glioblastoma 
patients who underwent different treatment modalities 
and to determine the predictors of survival in them.

Methods: A retrospective chart review conducted at 
King Abdulaziz University Hospital (KAUH). All patients 
diagnosed histopathologically with glioblastoma, treated 
between January 2005 and December 2015, were 
included. The overall survival rate was calculated using 
the Kaplan-Mayer method. A univariate analysis was 
carried out using a log-rank test, and the chi-square test 
was utilized for categorical data. 

Results: Thirty-seven patients were included in this 
study. Age ranged from 5-88 years. 54.1% of the 

included population were female. Based on immediate 
postoperative MRI studies, gross total resection was 
achieved in 40.5%, subtotal resection in 37.8%, and 
21.6% underwent biopsy. The majority of patients received 
adjuvant radiotherapy (56.8%), while 32.5% received 
adjuvant chemotherapy. The median overall survival was 
8.27 months.

Conclusion: Obtained results are consistent with 
international published reports. Factors that were 
associated with poor survival were age >50 years, 
presenting with signs and symptoms of increased 
intracranial pressure, postoperative KPS <50, and 
undergoing biopsy.

Keywords: Glioma, glioblastoma, survival, progression, 
malignancy, academic, chemotherapy, biopsy, gross total 
resection 
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Introduction 
Glioblastoma multiform (GBM) is considered to be one 

of the most common primary tumors of the central nervous 
system, yet the most malignant and aggressive disease. 
(1-5) The overall survival of such malignant tumor is never 
exceeding 12 months with treatment. (1) The Standard of 
care for GBM cases has changed dramatically since the 
publication of the well-known trial done by Stupp et al. 
in which they demonstrated the effectiveness of radiation 
therapy plus temozolomide over than using radiation 
therapy alone. (3) 

Several studies have demonstrated that factors such 
as age, Karnofsky performance score (KPS), location of 
the tumor, extent of surgical resection, and the use of 

adjuvant therapy are direct predictors of survival of GBM 
patients. (4) 

The vast majority of studies have discussed the 
treatment outcome in GBM patients in the United States 
and several regions in Europe. (4) GBM outcome in Arabic 
countries in general, and Saudi Arabia, in particular, is still 
not fully known. (6) Only one study by Altwairgi et al. have 
examined treatment outcomes in a single center in Saudi 
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Arabia. Such a study gives a glimpse of the GBM treatment 
outcome in Saudi Arabia. (5) Thus, there is a strong need 
for further studies examining treatment outcomes in other 
regions in the country.

Our study aims to identify the clinical characteristics 
and outcome of GBM patients who underwent treatment, 
and to determine the predictors of survival in them. 
Moreover, to determine if the obtained results are 
comparable to the global ones.

Patients and Methods

Study design and Settings

The current study is a retrospective cohort study, 
conducted in a single academic center (King Abdulaziz 
University Hospital, Jeddah, Saudi Arabia). This study was 
approved by King Abdulaziz University Hospital (KAUH) 
institutional review board ethical committee. 

Patient demographics

Inclusion criteria included histopathology proven GBM 
cases, age above one year, in the time between January 
2005 and December 2015.

Many variables were collected to aid in the analysis 
of the current study including age, gender, clinical 
presentation, imaging modalities, tumor characteristics, 
KPS, surgical procedure, date of presentation, date of last 
follow up, and outcome. Surgical resection was defined 
in the study according to the presence or absence of 
residual tumor cells in T2 weighted/FLAIR MRI.

Data sources

Data were retrieved from KAUH electronic patients’ 
files. Files that were not present in electronic form, were 
recovered manually from the medical record department 
in the institution. All the previously mentioned variables 
were collected using an electronic case reporting form 
(CRF). 

Statistical analysis

Statistical analysis was carried out using Microsoft 
Excel (Microsoft, Redmond, Washington, USA). Kaplan-
Meier method was utilized for the estimation of median 
overall survival (O.S.). The method used for calculating 
O.S. was from the date of surgery untill the patient’s last 
follow up or time of death. Univariate analysis was carried 
out using log-rank test. Categorical data were compared 
using chi-square test. Statistical significance was defined 
as P < 0.05 and 95% confidence interval.

Results 
Forty-seven patients with histopathology proven GBM 

were identified, and 10 of them were excluded due to 
missing data. A total of 37 patients were included in the 
final analysis. 54% of included patients were females, 
while 45.9% were males. Age ranged from 5-88 years 
(median=53). Most of the patients presented with focal 
neurological deficits (86.5%), and most of them had an 
excellent KPS score >70 (78.4%). Medical comorbidities 
were found in 38%. Table 1 illustrates the full list of 
patients’ characteristics. 

Type of GBM was primary (IDH-wildtype) in 89% of 
cases (n=33), while 11% were of a secondary (IDH-
mutant) variety (n=4). However, all of which lacked 
genetic profiling. 43% of cases had lesions located in the 
right hemisphere, and 49% of the lesions extended to 2-3 
lobes. Only 35% of the lesions were confined to one lobe, 
most of which were located in the frontal lobe (19%). 

Complete resection was achieved in 40.5% of cases 
(n=15), while incomplete resection was done in 38% of 
the cases (n=14). Only 8 cases underwent biopsy (22%). 
Majority of cases received radiotherapy (57%), while only 
32.4% received concurrent chemotherapy. In this cohort, 
30% received adjuvant radiation and chemotherapy. 
Information regarding radiation doses and chemotherapy 
cycles were missing since most of the patients did not 
follow their post-surgery treatment in our institution. 
Table 2 illustrates the treatment characteristics. 

The mean overall survival in the current study was 
found to be 8.27 months. The following factors were 
included in the univariate analysis, such as age, gender, 
clinical presentation, preoperative imaging modalities, 
preoperative KPS, postoperative KPS, extent of surgery, 
adjuvant chemotherapy, adjuvant radiotherapy, multi 
and single modality treatment (Table 3). Of previously 
mentioned factors, univariate analysis revealed that age, 
presentation with signs of increased intracranial pressure, 
postoperative KPS, and extent of surgical resection; were 
strong predictors of survival. 

Discussion 
 In the current study, we have found that the mean 

overall survival of the included population was 8.27 
months (n=37). Moreover, factors that were associated 
with poor survival were age >50 years, presentation with 
signs and symptoms of increased intracranial pressure, 
postoperative KPS <50, and undergoing biopsy only 
(Figures 1, 2, and 3). 

Our results are consistent with other published reports, 
such as an Austrian study by Hoffermann et al. (7), which 
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reported mean OS 9.7 months, and a study from the 
United States by Chaichana et al. in which it was found 
that O.S. was 7.9 months. (8) Other reports from China and 
Saudi Arabia have demonstrated more prolonged survival 
exceeding 12 months and 13.7 months, respectively. (4, 5) 
It has been reported that although glioblastoma patients 
have an overall short survival rate, however, individual 
survival was heterogeneous, leading to the fact that 
glioblastoma might involve many other subtypes. (9, 10) 

Regarding prognostic factors, age above 60 has been 
identified as a poor prognostic factor in GBM patients. 
(8) Furthermore, our results confirm this claim since the 
vast majority of the included cases associated with poor 
survival were above 50 years of age (p= 0.009) (Table 
1). It has been shown in multiple published studies that 
young adults (18-30 years) have superior outcome 
compared to patients above 60. (11-15) Scott et al. found 
that survival for more than three-year was associated 
with age less than 40. (13) Previous studies suggest that 
GBM in younger patients has unique biology, exhibited by 
negative immunohistochemistry for p53 and EGFR. (16)

Low KPS, below 50, have been associated with poor 
survival in GBM patients and burden on health care costs. 
(17) This became evident in our obtained results as patients 
with KPS less 50 had the lowest survival rate (p=0.001) 
(Table 1). More prolonged survival was associated with 
high KPS score in many studies, specifically postoperative 
KPS, as shown by Chambless et al. (18)

The extent of surgery has been discussed extensively 
in the literature, and only one randomized controlled trial 
has demonstrated the effectiveness of extensive surgical 
resection in the elderly in comparison to biopsy only. (19, 20) 
The big debate is on whether or not surgeons should strive 
for maximum cytoreduction. (21) In the included population, 

Variable Number Percentage 

Extent of surgery

Complete resection 15 40.5

Incomplete resection 14 37.8

Biopsy 8 21.6

Radiotherapy

Yes 21 56.8

No 14 37.8

Chemotherapy

Yes 12 32.4

No 23 62.2

Variable Number Percentage 

Age (in years)

<50 16 43.2

51-60 9 24.3

>61 12 32.4

Gender

Male 17 45.9

Female 20 54.1

Comorbidities

Yes 14 37.8

No 23 62.2

Preoperative radiological modalities

MRI 14 37.8

CT 2 5.4

MRI+CT 21 56.8

Postoperative radiological modalities

MRI 8 21.6

CT 13 35.1

MRI+CT 13 35.1

No imaging 3 8.1

Preoperative KPS

>70 29 78.4

<50 6 16.2

Postoperative KPS

>70 24 64.9

<50 7 18.9

Clinical features

Vomiting

Yes 25 67.6

No 12 32.4

Seizure

Yes 32 86.5

No 5 13.5

Headache 

Yes 12 32.4

No 25 67

Focal neurological deficit

Yes 5 13.5

No 32 86.5

Table 1: Patients’ characteristics
*KPS: Karnofsky performance score

Table 2: Treatment characteristics
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Variable Log-Rank test 
P-value

Proportion 
surviving (%)

All 56.8

Age 0.009

<50 46.7

>51 10

Gender 0.521

Male 18.9

Female 37.8

Clinical features

Vomiting 0.05

Yes 13.5

No 43.2

Seizure 0.688

Yes 5.4

No 51.4

Headache 0.131

Yes 48.6

No 8.1

Focal neurological 
deficits

0.124

Yes 8.1

No 48.6

Preoperative KPS 0.175

>70 48.6

<50 5.7

Postoperative KPS 0.009

>70 48.4

<50 3.2

Extent of surgery 0.04

Complete 
resection

62.2

Incomplete 
resection

62.2

Biopsy 62.2

Radiotherapy 0.2

Yes 28.6

No 25.7

Chemotherapy 0.881

Yes 17.1

No 37.1

Table 3: Univariate analysis
*KPS: Karnofsky performance score

Pr
op

or
tio

n 
of

 s
ur

vi
vi

ng
Pr

op
or

tio
n 

of
 s

ur
vi

vi
ng

Pr
op

or
tio

n 
of

 s
ur

vi
vi

ng

Figure 1: Survival of patients age <50 years in comparison 
with patients >51 years in our current retrospective series 
(log-rank test, P=0.009).

Figure 2: Survival of patients with KPS>70 in comparison 
with patients with KPS <50 in our current retrospective 
series, (log-rank test, P=0.009)

Figure 3: Survival of patients who underwent complete 
resection, in comparison with patients with incomplete 
resection and biopsy in our current retrospective series, 
(log-rank test, P=0.04)
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it has been shown that patients who underwent biopsy 
had low survival rate. Yet, there was no significant 
difference in survival between patients undergoing 
complete or incomplete resection (p=0.026). Sanai et al. 
have proposed that the aggressive extent of resection is 
associated with prolonged survival. (22) However, a study 
conducted in a single center in India has found that the 
degree of resection does not affect long-term survival. (9)

Other factors, such as gender, chemotherapy, and 
radiotherapy, did not show statistically significant effect 
on survival (p=0.52, p=0.946, p=0.266, respectively). 
However, it has been reported by Mineo at al. that 
postoperative radiation therapy improves survival. (23) 

Our study has many limitations, first of all, the small 
sample size, since it is not representative of the whole 
population. Specificities regarding the adjuvant therapy 
were not available, thus, univariate analysis could not be 
carried out using, for example, radiation dose or type of 
radiation. Finally, histopathological slides from these cases 
were not subjected to genetic profiling that would give a 
great insight into survival and response to treatment. 

Conclusion
Our experience for the management of GBM is 

consistent with the international published reports. 
Factors that were associated with poor survival were 
age >50 years, presentation with signs and symptoms of 
increased intracranial pressure, postoperative KPS <50, 
and undergoing biopsy only. Since GBM is such a common 
malignancy in Saudi Arabia, we suggest developing a 
tumor registry system, in which data could be collected 
prospectively. Thus, enabling periodic review of the 
survival and developing new treatment strategies for the 
affected population residing in Saudi Arabia. Moreover, 
genetic profiling of GBM cases proved vital for survival 
and treatment response, so subjecting all histopathologic 
slides to genetic profiling should be the routine practice. 
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