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Abstract:
Background: Gliomas are a relatively rare group of  tumors with a poor prognosis. We aimed to describe and analyze the 
clinical characteristics and survival of  patients with glioma tumors of  Eastern Algeria. 
Methods: A retrospective study was conducted at the University Hospital of  Constantine. Medical records of  patients     
enrolled between January 2008 and October 2016 were consulted. Demographic characteristics, clinical data, treatment       
strategy and dates of  last follow-up or death were collected. Chi-square test was used for checking associations, Kaplan- 
Meier  methodology for estimating the survival, and the cox model for identifying prognosis factors. 
Results: A total of  333 patients composed our cohort. The mean age was 48.07 years, and men were 1.87 times more          
frequent than women. High grade tumors were mainly observed among adults and old adults and in supra-tentorial locations. 
More than half  of  the patients had a large resection and a curative protocol of  oncological treatment (50.7% and 57%,  re-
spectively). The mean overall survival was 45.4 months, the median was 21.7 months, and survival rates at 1-, 2-, and 5-years 
were: 62.8%, 48.5% and 32.9% respectively.  Age, histology, grade of  malignancy and oncological treatment were the major 
prognosis factors. 
Conclusion: Our sample was relatively young with a higher survival compared to others. 
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Introduction
Gliomas are a heterogeneous group of  neoplasms that 
starts at the glial cells in the Central Nervous System 
(CNS). These tumors are relatively rare but highly ag-
gressive 1,2. As reported by the latest worldwide statistics 
of  cancer (GLOBOCAN 2018), brain and CNS tum-
ors, including all types, represent 1.6% of  new cancers 
and 2.5% of  cancer deaths 3. Gliomas constitute about 
26.5% of  primary brain and CNS tumors, and 80.7% 
of  malignant tumors 4.

According to the World Health Organization (WHO), 
gliomas are classified into different histological subtypes 
depending on the glial cell of  origin (eg : astrocyte, oli-
godendrocyte), and into 4 grades of  malignancy (from 
I to IV) 5. In fact, the prognosis of  gliomas represents 
a substantial challenge. Despite the advances in clinical 
care, the outcome of  patients remains globally poor; the 
5-year overall survival (OS) for glial tumors is less than 
20%, and for glioblastoma multiform (GBM), the most 
frequent subtype, it is about 5% 4,6. Survival generally 
decreases with age at the time of  diagnosis. Children 
and young adults commonly have a higher survival rate 
for most histological types 4.
Epidemiological studies have largely contributed to the 
understanding of  these pathologies, particularly in de-
veloped countries. The latest report of  the (WHO) esti-
mated that the highest rates of  incidence and mortality 
of  cancers are recorded in the most developed regions 
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and are lower in developing countries. The reason of  
this disparity may be due to the fact that the African and 
Asian populations have a modest coverage by cancer 
registries (11% and 8% respectively), or the availability 
of  diagnostic facilities, or the inaccuracy of  attribution 
of  the cause of  cancer death 7. Data on populations of  
developing countries remains generally limited, as it 
is the case in Algeria, where little is known about the 
epidemiology of  gliomas. The observational study of  
Hamdi Cherif  et al, based on the cancer registry of    
Setif  (East of  Algeria), noted that the overall cancer 
incidence rates are increasing in both sexes, and that 
the age-standardized rates per 100,000 (to the world 
standard population) are 106.4 in men and 110.3 in          
women, however, no statistics about brain and CNS  tu-
mors are reported 8. Furthermore, the program “Cancer 
Plan 2015-2019” accomplished in Algeria, which aimed 
to reduce cancer mortality with an improvement of  the 
preventive approach against risk factors and quality of  
life during and after treatment, focused on the common 
types of  cancer.
The present study aimed to describe and analyze the 
clinical characteristics and survival rate of  adult glioma 
patients in Eastern Algeria.

Materials and methods
The present single center retrospective study was con-
ducted in the Radiation-Oncology Department of  An-
ti-Cancer Center at the University Hospital Benbadis, 
Constantine, where the majority of  cancer patients 
from Eastern Algeria are received.

Data collection
The data were obtained from medical records of  adult 
patients with glial tumors who were admitted between 
January 2008 and October 2016. The histological clas-
sifications were based on the 2007 WHO classification 
standard of  brain tumors 5.  The study included the fol-
lowing histological subtypes: Astrocytomas, Oligoden-
drogliomas, Glioblastomas (GBM), Mixed tumors, and 
Gliomas Not Otherwise Specified (NOS).
The study was carried out on a total of  425 records. 
The demographic characteristics (age and sex); clinical 
data ( tumor location, histological subtype and grade of  
malignancy); treatment strategies (type of  surgery and 
type of  oncological treatment) and detailed information 
about the survival of  the patients, including time of  
surgery, histopathological diagnosis and the time of  the 
last follow-up) were collected and registered in an Excel 
File. Records with missing data were excluded from the 

study, and a total of  333 patients composed the cohort. 
The study was concluded in March 2017.

Statistical analyses
Statistical analyses were performed using R software 
(R-3.4.3). Chi-square (χ2) test was used to assess the as-
sociation between the independent variables: age group, 
sex, tumor location, histological subtype and grade of  
malignancy (excluding the test between the two last 
ones). Kaplan-Meier methodology was used to estimate 
survival rates, mean and median survival time and 95% 
confidence interval. The overall survival (OS) was de-
fined as the time period from the day after surgery until 
death or until the last follow-up. Univariable and mul-
tivariable analyses, using the Cox-proportional hazard 
model, were performed to identify prognosis factors. A 
value of  p less than 0.05 was considered statistically sig-
nificant. Proportional hazards assumption was checked 
using the Schoenfeld residuals. Since the assumption 
was violated, the model was refitted by an Extended 
Cox-PH.

Results
Adults glioma patients registered in this study represent 
2.65% (n = 333) of  the 12537 cancer patients who were 
admitted to the Radiation-Oncology Department of  
the Anti-Cancer Center in the same period. The dis-
tribution of  patients according to the sex, age group, 
location, histology and grade is shown in Table 1.

Demographic features
Among a cohort of  333 glioma patients, 65% were male 
and 35% were female with a sex ratio male / female of  
1.87. The mean age at diagnosis was 48.07 ± 13.5 years 
ranging from 20 to 78 (median = 49). For the statisti-
cal analysis purpose, the patients were categorized into 
three age groups: Young adults (aged between 20 and 
39 years old), Adults (40 to 59 years), and Old adults (60 
years and older). The adult group had the highest rate 
with 51.3% of  the cases.

Location
The main location of  tumors in our population was 
brain lobes in 88.5% (n = 295) of  the cases. The left 
hemisphere was affected in 48.9% (n = 163) of  the 
patients. The other locations were less frequent, as the 
cerebellum which was affected in 6 cases, the brainstem 
was the location in 5 patients and the ventricles in 4 
patients. For statistical analysis, tumors were assembled 
as shown in Table 1: Supra-tentorial, Infra-tentorial and 
Multifocal.
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Statistical analysis
The χ2 test has revealed that the grade of  malignancy 
increases with age (p< 0.001), that high grade tumors 
(grade III and IV) were mainly supra tentorial located 
(p< 0.001) and that infra tentorial locations were the 
most observed among the youngest patients (p <0.01).

Survival analysis
The mean follow-up time was 17.4 months, the median 
was 9 months, and 42.9% (n=143) of  the patients had 
died by the time statistical analyses started. The mean 
OS was 45.4 months, the median 21.7 months and 95% 
Confidence Interval (CI) [14.13 - 37.07]. Survival rates 
at 1-, 2, and 5-years for the entire population were: 
62.8%, 48.5% and 32.9% respectively.

Table 1 Demographic, clinical characteristics and survival of glioma patients 

 
 

Variables Groups N (%) 
Survival 

Mean OS 
(Months) 

1year 2years 5years 

Sex 
  

Men 
Women 

217 (65) 
116 (35) 

  

42.6 
48.8 

61.2% 
65.8% 

46.8% 
52% 

31.1% 
37 % 

Age group 
(years) 
  

Young adults (20-39) 
Adults (40-59) 
Old adults (≥60) 

91 (27.3) 
171 (51.3) 
71 (21.3) 

69 
38.1 
14.3 

87.1% 
57.8% 
36.3% 

79.8% 
43.3% 

0% 

56.3% 
28.6% 

0% 
  

Location 
  

Supra-tentorial 
Infra-tentorial 
Multifocal 
  

306 (91.9) 
18 (5.4) 
9 (2.7) 

40.5 
85 

30.4 

61.4% 
87.1% 
52.5% 

46.5% 
80.4% 
35% 

27.9% 
80.4% 
17.5% 
  

Histology 
  

Glioblastoma 
Astrocytoma 
Oligodendroglioma 
Mixed tumors 
Glioma NOS 

183 (55) 
83 (25) 
31 (9) 
29 (9) 
7 (2) 

13.4 
56.4 
64 
64 

47.8 

42.7% 
76.1% 
100% 
80.5% 
66.7% 

14.2% 
70.3% 
94.7% 
75.7% 
66.7% 

00% 
56.9% 
46.6% 
68.8% 
44.4% 

  
Grade 
  

Grade I 
Grade II 
Grade III 
Grade IV 

13 (4) 
65 (19.5) 
72 (21.6) 
183 (55) 

81.2 
75.6 
57.9 
13.4 

100% 
90.9% 
71.3% 
42.7% 

81.8% 
90.9% 
65% 

14.2% 

81.8% 
61.2% 
47.1% 
00% 

Abbreviations: OS = overall survival; NOS = not otherwise specified 
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The global median survival in adults was 16 months. It 
was 21 months in patients with supratentorial tumors, 
62 months in astrocytoma and 54 months in oligoden-
droglioma. In the high-grade gliomas, the lowest sur-
vival was registered among GBM (GIV) patients with 
11months, while Grade III tumors had a median sur-
vival of  54 months. 

Treatment
As shown in Table 2, treatment scheme was divided 
into: “Surgery: large resection, partial resection and bi-
opsy” and “Oncological treatment: curative, palliative 
and not treated”. The class “not treated” included pa-
tients who died before or during the Radiotherapy.
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Table 2 Distribution of Glioma patients according to treatment received 

 

  Large 
resection 

Partial 
resection 

Biopsy Total 

Curative 103 63 24 190 (57%) 

Palliative 31 25 15 71 (21.3%) 

Not 
treated 

35 19 18 72 (21.6%) 

Total 169 (50.7%) 107 (32.1%) 57 (17.1%) 333 
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According to the type of  surgery, the mean OS for pa-
tients who underwent a biopsy was 39.6 months; it was 
of  40.5 months for those who had a large resection and, 
surprisingly, 53.2 months for those who had a partial re-
section. On the other hand, patients who received cura-
tive protocol of  oncological treatment lived on average 
57.6 months; those who received palliative protocol had 
a mean OS of  20.2 months; and it was 13.9 months for 
those classified as not treated.
Regarding oncological treatment, 190 patients of  the 
curative protocol received 3D conformal radiotherapy 
whose total dose varied between 40 and 60 Gray (Gy).
One hundred and twenty-one (121) patients received 
exclusive radiation therapy, and sixty-nine (69) received 
chemotherapy combined with radiation therapy. Six-
ty-one (61) patients received Temozolomide as chemo-
therapy and the other 8 received 3 courses of  cisplatin/
etoposide.

The 71 patients concerned by palliative treatment bene-
fited from 3D conformal radiotherapy hypo-fractionat-
ed according to several schemes; a single series of  18Gy 
in 3 fractions and 3 days (9 patients), 2 series of  18Gy 
spaced 21 days apart (54 patients), 20Gy in 5 fractions 
and 5 days (3 patients), or 30Gy in 10 fractions (5 pa-
tients) . In this palliative treatment class, chemotherapy 
was administered to 8 patients, 7 in concomitant radi-
ochemistry with Temozolomide and 1 patient accord-
ing to the carboplatin/etoposide regimen.

Prognosis factors
In univariable analysis, survival was significantly associ-
ated with age, histology, grade, surgery and oncological 
treatment. In multivariable analysis, the same parame-
ters were predictors of  outcome, except surgery (Table 
3).

Table 3: Prognosis factors from the univariable and multivariable analyses 
 

 Univariable Multivariable  
Parameters HR p-value 95%CI HR p-value 95%CI 

Age 1.058 1.79e-14 1.04-1.07 1.032 0.00026 1.01-1.05 
Sex 1.129 0.495 0.79-1.60 1.159 0.414 0.81-1.65 

Location 0.619 0.061 0.37-1.02 0.921 0.729 0.58-1.47 
Histology 0.809 0.0014 0.71-0.92 0.759 0.0037 0.63-0.91 

Grade 3.055 1.9e-15 2.32-4.02 2.464 5.3e-09 1.82-3.34 
Surgery 0.771 0.029 0.61-0.97 0.980 0.872 0.77-1.25 

Oncological 
treatment 

3.115 <2e-16 2.55-3.81 3.365 < 2e-16 2.66-4.25 

   HR: Hazard 
Ratio 
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Survival curves
Figure 1 represents Kaplan-Meier survival curves ac-
cording to age groups, location of  tumors, histologi-
cal subtype and grade of  malignancy. It showed that 

survival probability decreases with age and grade of  
malignancy, that improved survival was observed in in-
fra-tentorial tumors and that the worst prognosis was 
seen in GBM patients.
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Table 4: Correlation, χ2and p-values of proportionality assumption test 

Parameters Rho χ2 p 
Age -0.029 1.42e-01 0.71 
Sex -0.0015 3.09e-04 0.98 

Location 0.034 2.06e-01 0.65 
Histology 0.184 4.21e+00 0.04 

Grade 0.192 6.51e+00 0.011 
Surgery -0.027 1.04e-01 0.75 

Oncological treatment -0.324 1.30e+01 0.0003 
 

Testing Proportional Hazard Assumption
The test of  proportionality assumption was done us-
ing the Schoenfeld residuals. Table 4 shows that age, 
sex, location, and type of  surgery meet assumptions 
Proportional Hazard with p-value>0.05. Meanwhile, 

the variables histological subtype, grade of  malignancy 
and oncological treatment did not fulfill the assump-
tion with p-values of  0.04, 0.001 and 0.0003 respective-
ly. Based on these results, an extended cox model was 
required.

Figure 1 : Kaplan-Meier survival curves according to:  Age groups, Tumor location, Histology and 
Grade of malignancy 

Extended” was fitted using the “Step functions” meth-
od. The prognosis factors from the new model are 
shown in table 5.

Cox Extended Proportional Hazard (PH) model
To overcome the variables that do not meet the cox 
proportional hazard assumption, a new model “Cox 
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Table 5: prognosis factors from the Extended Cox-PH 

Parameters HR SE p 95%CI  
Age 1.021 8.44e-03 0.013 1.004-1.038  
Sex 1.480 1.91e-01 0.039 1.018-2.151  

Location 0.923 2.28e-01 0.726 0.591-1.444  
Histology 0.746 1.06e-01 0.006 0.607-0.918  

Grade 1.511 1.54e-01 0.007 1.118-2.042  
Surgery 0.82 1.39e-01 0.153 0.625-1.077  

Oncological treatment         
Strata 1 3.805 1.62e-01 < 2e-16 2.768-5.229 
Strata 2 1.357 3.80e-01 0.422 0.644-2.858  
Strata 3 5.145 8.34e-01 0.049 1.004-26.37  
Strata 4 1.85e-06 2.49e+03 0.996 0.0000-Inf  

         

                                                                                                                                                                           HR: Hazard Ratio/ SE: Standard Error 
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From table 5, we can see that age, histological subtype 
and grade of  malignancy remain associated with the 
survival of  patients, while the oncological treatment 
was found to be time dependent, and sex, not associ-
ated in the first model, has shown a significant p-value.
The assumption of  the extended-cox model was met 
with a global p-value of  0.5724.

Discussion
Glial tumors encompass a large group of  histological 
subtypes, mainly occurring in the frontal, temporal, 
parietal, and occipital lobes combined (60.8%). Only a 
very small proportion of  gliomas occurred outside the 
brain 4. Distributions of  these tumors vary substantially 
by age group and sex 4,9. Survival of  these pathologies 
generally decreases with older age at diagnosis; children
and young adults mostly have better survival for most 
glioma types4.

In this retrospective study, descriptive epidemiologic 
data and survival analysis. The results revealed a young 
population with a relatively good survival rates.
The demographic data showed a male preponderance 
with a sex ratio male / female of  1.87, which is consist-
ent with what is known for glial tumors4,9–11. The rela-
tion between patients’ sex and the other characteristics 
did not show any statistical significance.
Concerning age, the Algerian glioma population (mean 
= 48, median = 49 years) was found younger than the 
French (median = 58 years) and the American (mean 
= 51.9), close to the Tunisian (median = 48) and               
older than the Chinese (median = 41)11–14. Moreover, 
the decrease of  the number of  observed cases in the 
old adult age group is also reported in the Tunisian, and 
the Asian populations and is in contrast with the Euro-

pean, the American and the Canadian findings, where 
no decrease was observed 4,6,11,15–17. This difference may 
be explained by variations in life expectancy at birth be-
tween developed and developing countries or by dispar-
ity in availability of  health care 18.
Regarding the distribution of  tumor location and histo-
logical subtypes, and as expected from previous studies, 
GBM with 55% of  cases was the most frequent his-
tological subtype, and supra-tentorial location (91.9%) 
the most represented one 4,12,15,17,19. Multifocal tumors 
and Glioma NOS were the less represented types with 
the worst prognosis for the first and the worst after 
GBM for the second. Furthermore, correlations be-
tween age, location and grade of  malignancy reported 
in this study are supported by the pattern: Low Grade 
Glioma (LGG) and infra-tentorial tumors are more fre-
quent within the youngest patients while High Grade 
Glioma (HGG) and supra-tentorial lesions are the most 
frequent among the oldest 19–23.
The majority of  our patients received a large resection 
and a curative protocol of  oncological treatment. The 
current strategy for treatment of  gliomas consists of  a 
maximal surgical resection, an external beam radiation 
therapy (the standard dose is 60 gray (Gy), delivered in 
30 to 33 fractions of  1.8 – 2 (Gy)) and chemotherapy 
(Temozolamide: an oral cytotoxic DNA-alkylating) 24. 
The carboplatin/etoposide regimen was used when the 
Temozolamide was not available.
The survival pattern of  our population joins the other 
populations in several points such as the slight better 
outcome for women compared to men 6,25, the decrease 
survival with increasing age 6,11, and increasing grade of  
malignancy 14,19 and survival of  GBM 17,26–28. Nonethe-
less, the minor fluctuations observed when comparing 
the cohort to others become more accentuated when it 
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comes to the OS (mean = 45.4 months, median = 21.7, 
survival rates at 1-, 2-, and 5-years of  62.8%, 48.5% and 
32.9% respectively) found to be higher than the Eu-
ropean (1- and 5- years survival = 56.9% and 19.6%, 
respectively) and the Tunisian (mean = 27 months, 
1-, 2- and 5- years survival rates : 42%, 30% and 26%       
respectively) 6,11,14,17,19,26. This may be explained in part 
by the 17 patients who lived more than 60 months (up 
to 120 months).
The improved survival rate of  infratentorial tumors 
may be explained by its distribution, in fact this class 
was mainly composed of  low grade glioma (16 of  18) in 
which astrocytoma was the major histological subtype 
(13 low grade astrocytoma). It was reported that the 
histological grade in gliomas of  the posterior fossa is 
the main prognostic factor 29. Moreover adults with cer-
ebellar WHO Grade I and II astrocytomas have been 
described as having a much more favorable survival 
curve than those with similar supratentorial tumors 30.
 
The results concerning the prognosis factors showed 
that the age and the pathological type were significantly 
associated with the survival rate, which is in agreement 
with what was reported in several studies 14,31. The type 
of  surgery, which showed statistical significance only in 
the univariable analysis of  the first model, was not asso-
ciated with the outcome of  patients. Furthermore, the 
data has revealed that, surprisingly, patients who had a 
partial resection lived longer than those who underwent 
a large resection. These findings contradicts with the 
largely documented superior efficacy of  gross total re-
section over sub-total resection on survival, functional 
outcome, tumor progression and malignant transfor-
mation in patients with both low and high grade gli-
omas 31–35. This difference cannot be explained by an 
eventual link between the extent of  resection and age 
or histological subtype since there is none.
The oncological treatment was also found to be corre-
lated with survival in the cohort; however, it was found 
to be time dependent in the new model. The extended 
cox model has also highlighted an unexpected factor 
which is the sex of  the patients. It was not associated 
before and the survival of  glioma was not linked to the 
sex in the literature.  Since the aim is not to evaluate any 
model or technique, we can only conclude that the on-
cological treatment with the age and pathological type 
are associated with the survival in our population.
In the present study, there were some limitations like 
the low follow up time, the lack of  time of  recurrence 
from records that could have allowed us to calculate 

Progression Free Survival (PFS), and the performance 
status. Another limitation was the low number of  stud-
ies on gliomas in Arab Maghreb and Africa with which 
one could make comparisons. The approach of  “avail-
able case” (or listwise deletion) described by Kang36 
was used for incomplete records, simply all cases with    
missing data were removed from the analyses.
Despite all these limitations, the report brings insights 
into glioma epidemiology in Algeria and constitutes a 
sample of  the Maghreb and African populations. To 
our knowledge, this is one of  the first studies of  glioma 
epidemiology in Algeria. Identifying features of  glio-
mas in such populations may complete our comprehen-
sion of  this cancer and may constitute a starting point 
for larger investigations in the country. Moreover, these 
results can inform clinicians about the characteristics 
of  our population and assist them in making decisions.

Conclusion
In summary, 333 cases of  patients with glioma brain tu-
mors from Eastern Algeria were studied and the cohort 
was relatively young with a higher survival than others. 
Patients who had a partial resection had a better surviv-
al than those who underwent a large resection. Age, his-
tological subtype, grade of  malignancy and oncological 
treatment strategy were the most important predictive 
factors of  outcome.
More investigations are required to explain the longer 
survival among patients with subtotal resection as well 
as further molecular analyses, in order to better charac-
terize and complete the glioma profile for the Algerian 
population and, consequently, improve treatment strat-
egies and outcomes of  glioma patients.
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