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Abstract 
Background: Glioblastoma is the most common and aggressive type of glioma and has the poorest survival. Some 
parameters have been identified as potential prognostic factors for patients with glioblastoma. The purpose of this study is 
to examine the influence of clinical, tumor and treatment factors on overall survival in Moroccan patients with newly 
diagnosed glioblastoma. 

Methods: In this study, we retrospectively analyzed data from 89 Moroccan patients with newly diagnosed Glioblastoma 
(54 males and 35 females). The effect of different prognostic factors on survival was evaluated using Kaplan-Meier 
method and log rank test for univariate analysis; and Cox regression method for multivariate analysis to identify the 
independent prognostic factors. 

Results: The Median age of patients at diagnosis was 52 years (range 11-84 years) and the male/female ratio was 1.54/1. 
The median of pre-operative Karnofsky Performance Score (KPS) was 70 (95% CI: 60-70) and the median overall 
survival was 12 months (95%: 9-13 months). According to univariate analysis, age (p = 0.0088), KPS (p = 0.0001) and 
radiation treatment (p < 0.0001) parameters were significantly associated with survival. In addition, the tumor size, KPS 
and radiotherapy parameters were significantly associated with survival in multivariate Cox analysis (p < 0.05). However, 
extent of tumor resection, gender, chemotherapy and clinical history delay factors were not found significant in both 
analyses (p > 0.05). 

Conclusion: Our results showed the strong prognostic value of age, performance score, and treatment with radiotherapy 
for glioblastoma patients validating the results published in previous studies. This work could contribute towards 
informing further research on prognostic variables for patients with glioblastoma. 
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1 Introduction 
Glioblastoma (GBM) is the most frequent and aggressive primary brain tumor in humans, with up to 50% of all primary 
brain gliomas and an annual incidence of approximately 3 in 100,000 people newly diagnosed each year in US and 
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European countries [1, 2]. According to the latest WHO classification, GBM can be divided into various subtypes. Primary 
GBMs, arise de novo and occur mostly in older age groups, with shorter survival time, and are more frequently compared 
to secondary GBMs that progress from astrocytomas of lower grade [3, 4]. Although the median age of GBM patients is >60 
years, GBM occurs in individuals of any age [5]. After initial diagnosis, the standard treatment consists of surgery with 
maximal feasible resection, post-operative fractionated external beam radiation with concomitant and adjuvant 
chemotherapy with temozolamide. The addition of temozolamide has been shown to improve overall survival [6, 7]. Despite 
recent advances in treatment including surgical resection followed by radiotherapy and chemotherapy, the prognosis of 
patients with GBM remains poor with a median survival of 9 to 15 months [6]. The treatment difficulty is due to the 
exceptionally infiltrative nature of GBM and its proclivity to integrate into normal brain tissue [8]. The patients who survive 
more than three years after the diagnosis are described as long term survivors [9]. It has been suggested that the better 
outcomes observed in this group of patients could be related to clinical, tumor and/or treatment related factors [10]. Several 
factors, clinical (age, performance status), therapeutic (quality of surgery, radiotherapy, chemotherapy) and tumor 
characteristics (size, location and primary or secondary), have already been studied to investigate their influence on 
outcomes. Indeed, younger age, good Karnofsky performance status (KPS) at the time of diagnosis, radiotherapy, 
histology and extent of tumor resection have been identified as potential prognostic factors for patients with GBM [5, 11-18]. 
In a previous study, we analyzed TP53 and IDH1-2 genes in 34 GBM cases [19]. Here we attempted to clarify the 
prognostic value of some clinical, therapeutic and tumor parameters noted in Moroccan GBM patients.  

2 Materials and methods 
We conducted a retrospective analysis of data from 89 patients with newly diagnosed GBM who were recruited and 
followed at the neurosurgery department of Ibn Roch hospital, in Casablanca city, between January 2004 and June 2010. 
The diagnosis of glioblastoma was confirmed as per World Health Organization (WHO) guidelines.  

To evaluate prognostic factors for overall survival, all the information was collected and recorded in a personal database 
from the paper and electronic medical records. Variables analyzed were age, gender, extent of surgery, tumor location, 
clinical history delay (the time in months between onset of the first clinical symptoms and diagnosis of Glioblastoma), 
tumor size, treatment (radiotherapy, chemotherapy or any treatments), overall survival and KPS (a performance measure 
for rating the ability of a person to perform usual activities, evaluating a patient's progress after a therapeutic procedure. 
There are different values of KPS (0, 10, 20, 30, 40, 50, 60, 70, 80, 90 and 100) according the ability of a person to perform 
usual activities). 

Tumor resection status was classified by a multidisciplinary tumor team on the basis of post-operative CT scan of the brain 
performed within the first week after surgery. Extent of excision was defined as complete (no residual tumor tissue), 
subtotal (> 75 % of tumor removed), partial (< 50% of tumor removed) and biopsy (stereotactic biopsy only). Overall 
survival was measured from the date of surgery to the date of death, to the date of withdrawing from the study or to the 
final analysis. 

After collection of clinical, pathological and treatment data, we divided the patients on the basis of each variable into 
sub-groups to determine their impact on survival: (KPS ≥80 and KPS < 80), (age<60 and age ≥ 60 years), (male and 
female), (biopsy, partial, subtotal and total resection) (clinical history delay ≤ 3 and > 3 months), (tumor size ≤ 40 and > 40 
cm3) and (radiotherapy, chemotherapy and no treatment) sub-groups. The univariate median survival time was analyzed 
by constructing probability curves according to the Kaplan–Meier method and comparing these using the log-rank test. 

To determinate independent predictors of survival, the prognostic factors were then introduced in Cox proportional hazard 
model (multivariate analysis) with a backward selection procedure and a removal criterion p > 0.10 [20]. 

All calculations were done using MedCalc software (version 12.2.1) and p-values of <0.05 were considered as significant. 
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3 Results 
Among 89 GBM patients, 54 were male and 35 were female with a male predominance (male:female ratio was 1.54:1). 
The median age at time of diagnosis was 52 years (range 11-84 years, 95% CI: 47.78-56) for all patients, was 48 years for 
females and was 54.5 years for males. The median KPS was 70 (95% CI: 60-70) with 62% of patients had a KPS of at least 
70 and 38% of them had a KPS greater than or equal to 80. The mean of clinical history delay was 3.84 months (95% CI: 
2.90-4.79) and the tumor size median was 44 cm3 (95% CI: 35.70-51.20). Total tumor resection was performed in 12 cases 
(13.48%), subtotal and partial resections in 23 patients (25.84%) for each, and stereotactic biopsy in 31 patients (34.83%). 
Fifty patients (56.18%) received only radiotherapy, 21 (23.60%) received combined radio-chemotherapy and 18 (20.22%) 
patients didn’t receive any treatment. Radiotherapy was performed with a total dose of 60 Gy (2 Gy/fraction) and 
chemotherapy was administered concomitantly, combining Platamine (50 mg/week) and Oncovin (2 mg/week) or 
Carmustine (BCNU) (100-200mg/6weeks) and only two patients were benefited of Temozolomide. Tumor locations are 
displayed in Table 1. Overall median survival was 12 months (95% CI: 9-13) for all patient, 11 months for females and 13 
months for males. 

Table 1. Location of tumors in various parts of the brain 

Location Number Percentage (%) 

Temporo-parietal (TP) 23 25.80 

Frontal (F) 19 21.35 

Parietal (P) 13 14.61 

Fronto- parietal (FP) 9 10.11 

Occipital (O) 7 7.88 

Temporal (T) 7 7.88 

Fronto-temporal (FT) 4 4.50 

Parieto-occipital (PO) 4 4.5 

Temporo-occipital (TP) 3 3.37 

Total 89 100 

Univariate analysis of prognostic parameters showed favorable prognostic value for overall survival of patients age <60 
years compared to patients age ≥60 (survival median 13 vs. 7.5 months; p = 0.0088), patient pre-operative KPS ≥80 
compared to KPS<80 (survival median 24 vs. 8 months; p = 0.0001); and radiotherapy compared to chemotherapy and 
absence of treatment (survival median 18 vs. 13 and 5 months; p < 0.0001) (Table 2) (Figure 1). However, this analysis 
showed that gender, extent of surgery, clinical history delay and tumor size were not found to be statistically significant 
predictors for overall survival (p > 0.05) (Table 2). 

The results of multivariate analysis are displayed in Table 2. The following parameters were identified as independent 
factors: patient KPS (p = 0.0014) and radiotherapy (p < 0.0001) as categorical variables. The instantaneous relative risk of 
death was 2.8 (95% CI: 1.4930-5.2513) for a patient with lower KPS (< 80) compared with a patient with higher KPS (≥ 
80) and 4.21 (95% CI: 2.1384-8.2862) for a patient not treated with radiation compared with a patient treated with 
radiation. In the multivariate analysis, the tumor size was examined as a continuous variable and was also found as 
independent factor (p = 0.0240) with a relative risk of instantaneous death of 0.9904 (95% CI: 0.9822-0.9987) for an 
individual with an increase of 1 in the value of tumor size compared with another individual. 
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Table 2. Clinical, treatment and tumor factors associated with overall survival time of patients with glioblastoma in 
univariate and multivariate analyses 

Prognostic 
factors 

Sub- 
groups 

No. 
 

Median survival 
(months) 

Log-rank  

test  
(p-value) 

Cox regression  

analysis  
(p-value) 

Hazard ratio 
(95% CI) 

Age (years) 
  

< 60 61 13 0.0088 NS 
 

≥ 60 28 7.5     
 

Gender 
  

Male 54 13 0.3111 NS 
 

Female 35 11     
 

KPS 
  

< 80 55 8 0.0001 0.0014 2,8000 

≥ 80 34 24     (1.4930-5.2513) 

Extent of  
 surgery 
  
  

Biopsy 31 12 0.2445 NS 
 

Partial 23 13     
 

Subtotal 23 11     
 

Total 12 14     
 

Clinical 
history  
 delay* 

≤ 3 58 12 0.4901 NS 
 

> 3 31 13     
 

Tumor size  
 (cm3) 

≤ 40 39 12 0.5013 0.0240# 0,9904 

>40 43 13     (0.9822-0.9987) 

Treatment 
  
  

RT 50 18 < 0.0001 < 0.0001 4,2094 

RT + CHT 21 13     (2.1384-8.2862) 

No 18 5     
 

# : The tumor size parameter was entered as a continuous covariate in Cox regression analysis 
*: Time (in months) between onset of the first clinical symptoms and diagnosis of Glioblastoma 
NS: Not significant, KPS: Karnofsky Performance Score, RT: radiotherapy, CHT: Chemotherapy, No: non treatment 

4 Discussion 
Glioblastoma is the most frequent and aggressive primary brain tumor in humans and despite recent advances in treatment 
including surgical resection followed by radiotherapy and chemotherapy, the prognosis of patients with GBM remains 
poor with a median survival of 9 to 15 months after diagnosis [6, 21]. In the present study, we investigated possible 
prognostic factors associated to improvements in overall survival for Moroccan patients with glioblastoma. The results 
demonstrated that the age, KPS and radiotherapy factors were significantly associated with overall survival in univariate 
analysis, and that the KPS, radiotherapy and tumor size (as a continuous variable) factors were identified as independent 
factors of patient survival in multivariate analysis. However, extent of tumor resection, gender, chemotherapy and clinical 
history delay factors had no significant influence on overall survival in both analyses. 

It is well known that men are more likely to suffer from glioblastoma compared to women. The male:female ratio ranges 
from 1.2:1 to 2.1:1 [12, 22-24]. In accordance with these studies there is a higher incidence of GBM in men than women in our 
study (male:female ratio = 1.54). Although there is a preponderance of the male gender, the results exclude gender 
parameter as prognostic factor of survival [22, 23, 25]. 

To date, the most important prognostic factors of survival in patients with newly diagnosed glioblastomas are age at 
diagnosis and Karnofsky performance score [10, 12, 16, 26-29]. Our findings reaffirmed them as factors influencing the overall 
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survival. In fact, we found that younger patients (<60 years) had significantly longer survival than older patients (≥60 
years) with a median overall survival of 13 vs. 7.5 months (p = 0.0088), respectively. Similar results were reported by 
Balducci et al [30] with a median overall survival of 21 vs. 14 months in young (< 65 years) compared to elderly (≥ 65 years) 
patients (p = 0.01). Surawicz et al revealed that 5-year overall survival was 21, 10.3 and 0.2 months in patients ages, 15

–24 years, 35–44 years and 65–74 years, respectively after analysis of  more than 18000 patients with glioblastoma [31].  

 

Figure 1. Kaplan-Meier survival curves for significant prognostic factors in glioblastoma patients, age, KPS and 
radiotherapy. The p-value was derived using log rank test 

Like other studies, in the present work, age group lost its significance as an independent variable when it entered in the 
multivariate analysis [32, 33]. It has been reported that possible lower immunocompetence, resistance to adjuvant therapy 
and age associated comorbidities in elderly patients may be a predisposing factor to adverse outcomes [24, 30, 34]. In addition, 
the present analysis confirmed that patients who had higher KPS scores on admission showed survival advantage in both 
univariate and multivariate analyses. The overall survival was 24 months in our patients who had KPS ≥ 80 vs. 8 months 
only in patients with KPS< 80 with a hazard ratio (HR) of 2.8 (95% CI: 1.4930-5.2513) for the last group. The same 
outcome was reported by the majority of previous studies [11, 12, 22, 23, 27]. Lacroix et al found that patients with a KPS ≥ 80 
had a median survival of 11.2 months as opposed to 8.8 months in the less fit patients with a HR of 1.4 (95% CI: 1.1–1.8) 
[11], and Li et all reported a median survival of 20 months in patients with KPS ≥ 80 vs. 10 months with HR of 0.283 (95% 
CI: 0.140-0.571) for KPS ≥ 80 relative to KPS< 80 [27]. The KPS has been designed for cancer patients to measure the level 
of patient activity and medical requirements [35]. 

The role of radiotherapy in the treatment of glioblastoma is unchallenged [36]. The present study also proved the assertion 
that radiotherapy would prolong the survival and had independently influence on it. We also found that radiotherapy was a 
more significant prognostic factor than age and KPS, meaning that radiotherapy represents a criterion with a greater 
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influence on survival. Our suggestions confirm those reported by Mineo et al 2007 who also revealed that the influence of 
radiotherapy on survival was greater than the influence of age [16]. Also, it has been suggested that the hypofractionated 
radiotherapy can be a safe and effective option in the treatment of GBM in elderly patients with a KPS >70 [37, 38]. 
Additionally, Johnson et al revealed that patients not treated with radiation therapy had extremely poor prognoses, with a 
median survival following diagnosis of approximately 3 months [39]. On the other hand, it has been concluded that the 
combined effect of RT and chemotherapy is effective in young patients but also in elderly patients with KPS >70 and few 
Co-morbidity [16, 30, 32, 34, 40, 41]. However, our patients who underwent combined radio/chemotherapy had a shorter survival 
time than patients who were treated by radiation alone. This could be explained in part by the fact that our patients received 
different chemotherapeutic regimens compared to those reported in the literature who received a homogenous 
chemotherapeutic regimen. In this regards, Mineo et al 2007 suggested that the parameter “chemotherapy” is probably not 
precise enough to evaluate the efficacy of such treatment, as the results of different protocols are merged, thus rendering 
the result of a better protocol undetectable by means of this simple criterion. In addition, separate analysis is difficult 
because the number of patients is decreasing and many patients received several types of chemotherapies [16]. To date, the 
management of patients with GBM continues to harbor significant challenges, and comprehensive genetic screens of 
tumor tissues and signaling pathways have been explored to develop molecular-based targeted therapies [42]. 

Besides age, KPS and radiotherapy prognostic factors, we also found that tumor size parameter has an influence on patient 
survival in our study. However, it was only significant in the multivariate analysis, as a continuous variable, and not 
significant in the univariate analysis. 

In contrast, Li et al revealed that tumor maximal diameter (TMD) was a significant factor related to overall survival in the 
univariate analysis and not in the multivariate analysis by comparing groups with “TMD < 5cm” versus “TMD ≥ 5cm” [27]. 
In addition, Lutterbach et al suggested that a larger tumor diameter (≥4cm) did not turn out to be an independent risk factor 
and indicated that the tumor location may be more important than tumor size for the prognosis of GBM patients [23]. 

The extent of surgical resection in patients with newly diagnosed glioblastoma has been a well-documented prognostic 
factor for survival [11, 14, 32, 43, 44]. Okita et al showed that the extent of surgical resection is important, even in recurrent  
cases [44]. Our analyses do not show significant influence of extent of surgery on survival when compared survival time 
between the total and subtotal resection groups, and the partial and biopsy groups of newly diagnosed glioblastoma 
patients. The lack of significance of surgery could be due to the insufficient number of patients in the “total resection” 
group, only 12 cases. 

Finally, we found that the clinical history delay factor had no significant influence on overall survival in both analyses. 
This is in agreement with Tugcu et al who revealed that neither duration of complaint nor clinical symptoms showed 
correlation with survival time [24]. 

5 Conclusion 
Our findings confirm the strong prognostic value of age, performance score, and treatment with radiotherapy for 
glioblastoma patients. Radiotherapy, KPS and tumor size were identified as independent prognostic factors of survival in 
our patients. Identifying different prognostic factors may help tailor specific treatment regimens to improve outcomes by 
developing a prognostic model which might be helpful to optimize patient selection for different treatment approaches. 
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