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Abstract

Background: Gliomas are the most common form of malignant primary brain tumors in adults with an annual
incidence of approximately five per 100,000 people. In Egypt, primary Central Nervous System (CNS) neoplasms
are rare, constituting about 1-2% of all human neoplasms, with High Grade Gliomas (HGGs) being the most
common type. The study aims to discover the histo-pathological aspect of HGGs, risk factors, and descriptive
analysis of treatment received in Clinical oncology department affiliated with Alexandria University Hospital.

Methods: Data were collected and analyzed for four hundred and thirty four patients with histologically proven
HGGs in the period between 2003 and 2012.

Results: Age of patients ranged from 21 to 83 years. Most cases (80.4%) were Glioblastoma Multiform (GBM),
followed by Anaplastic Astrocytoma (AA) reaching14.3% of patients. In this study, 45.4% of patients had karnofsky
performance score (KPS) more than 60%. Only 2.5% of patients underwent gross total resection (GTR), 25.6%
underwent Subtotal Resection (STR) and 50% of patients underwent excisional biopsy. Patients received
radiotherapy were 355 about 81.8% of patients with HGGs (80.2% of them received Radiotherapy (RT) only, 11.8%
received RT followed by Adjuvant Chemotherapy (ACT), 4% received Concomitant Chemoradiotherapy (CCRT) and
4% received CCRT followed by ACT), 16.6% of patients received only best supportive care (BSC) and 2.3% did not
receive treatment. The median Overall Survival (OS) was 10, 13, 19 and 15 months for patients received RT only,
CCRT, CCRT followed by ACT and RT followed by ACT, respectively.

Conclusion: Delayed presentation and inadequate GTR together with unavailability of TMZ could affect outcome
in limited resource countries.

Keywords: High grade gliomas; Glioblastoma multiform; Extent of
surgical resection; Prognosis; Chemoradiotherapy; Temozolamide

Introduction
In Egypt, primary Central Nervous System (CNS) neoplasms are

rare, consisting 1-2% of all human neoplasms with high grade gliomas
(HGGs) being the most common type [1]. The average age of patients
at the time of diagnosis is 64 years in the case of Glioblastomas (GBM)
and 45 years in the case of Anaplastic Astrocytomas (AA) [2]. The
most important prognostic factors in patients with HGGs are: age,
tumor histology, Karnofsky Performance Status (KPS) and the extent
of tumor resection [3]. Extent of resection and timing of radiotherapy
affects the disease of outcome in limited resource country. The
availability of specialized neuro-oncology surgeon and the availability
of radiotherapy machines could affect the disease outcome [4,5].

Patients and Methods
We retrospectively reviewed the records of 434 consecutive patients

with pathologically proven HGGs presented to the Department of
clinical oncology and nuclear medicine, faculty of medicine,
Alexandria University between 2003 and 2012 after approval of the
ethics committee affiliated with Alexandria University.

The clinical features that were evaluated include: Age at time of
registration, sex, performance status using Karnofsky Performance
Status (KPS), neurological manifestations produced by the tumor
mass, the adjacent edema, or the infiltration and destruction of normal
tissue, radiological features of tumor either by CT or MRI which
include presence of brain edema, mass effect and midline shift and
histological type and grade were retrieved from the pathological
reports of either excisional biopsy, Subtotal Resection (STR) or Gross
Total Resection (GTR) and recorded as exactly present in original
pathological report, which use the 2007 WHO classification of tumors
of the central nervous system. Patients didn’t undergo either excisional
biopsy, STR or GTR were excluded from the study.

Treatment received was analysed, which includes:

• Radiotherapy received was recorded; patients were categorized as
had radiotherapy dose ≥ 60 Gy or dose<60 Gy and then
categorized according to the intent of radiotherapy as definitive or
palliative. Time of starting radiotherapy, radiotherapy duration,
fractionation schedules and radiotherapy toxicity were recorded.

• Chemotherapy received was recorded; patients were categorized
according to chemotherapy regimen received, number of
chemotherapy cycles and toxicity of chemotherapy.

• Patients received best supportive care only was recorded and they
were categorized as receiving BSC or not.
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Response to radiotherapy was categorized to complete response,
regressive, stationary, and progression with progression is defined
according to the modified WHO criteria as an increase in tumor size
by 25%, the appearance of new lesions, or an increased need for
corticosteroids. The progression free survival period measured as the
interval between the end of treatment and relapse or death or date of
the last follow-up evaluation in patients who had no relapse and was
estimated by Kaplan-Meier method.

We studied the impact of different clinical, pathological variables on
survival using log rank test to compare between two or more estimated
survival curves with p value<0.05 consider significant. For
identification of factors that independently affected survival we used
Cox proportional-hazard model-225 a minimum significance level of
0.05 on univariate analysis was used as criterion for determining
multivariate testing. Statistical analysis was performed using IBM SPSS
software package version 20.0.

Results
Four hundred and thirty four cases with histological proven HGGs

were studied between 2003 and 2012, and the data were collected and
analysed.

During this period, the incidence rate of HGGs ranged from 0.7% to
4.2% in our institute with increasing incidence (Figure 1). The age of

patients ranged from 21 to 83 years and the mean age was 50 years. In
this study, the number of male patients exceeds the number of female
patients - namely 261 and 173 respectively, with male to female ratio of
1.5:1 (Table 1).

Figure 1: Descriptive chart for incidence of HGGs

According to KPS, 88 patients had KPS of ≤ 60% representing 20.3%
of patients, while 197 patients (45.4%) had KPS of >60% (Table 1).

 No. %

Sex   

Female 173 39.9

Male 261 60.1

Age   

<50 200 46.1

≥ 50 217 50

NA 17 3.9

Median 50

Complain   

Headache 241 55.5

Blurred vision 80 18.4

Convulsions 54 12.4

Dizziness 21 4.8

Vomiting 47 10.8

Disturbed level of consciousness 45 10.4

Motor deficit 109 25.1

NA 113 26

KPS   

>60% 197 45.4

≤ 60% 88 20.3
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NA 149 34.3

Tumor Site No. %

Cerebral 327 75.3

Parietal 158 48.3

Frontal 100 30.6

Temporal 37 11.3

Occipital 14 4.3

Corpus callosum 13 4

Whole hemisphere 5 1.5

Cerebellar 4 0.9

Thalamic 7 1.6

NA 96 22.1

Tumor volume  

Min. – Max. 1.50 – 504.0

Mean ± SD 116.90 ± 91.22

Median 97

Surgery   

Biopsy 217 50

STR 111 25.6

GTR 11 2.5

NA 95 21.9

Histology   

GBM 348 80.2

AA 62 14.3

AOA 6 1.4

AOD 13 3

AE 5 1.2

Grade   

IV 348 80.2

III 86 19.8

Table 1: Clinic-pathological parameters of studied patients

With regards to histology, 348 patients (80.2%) were presented with
GBM, 62 patients (14.3%) presented with AA, 6 patients (1.4%)
presented with Anaplastic Oligoastrocytoma (AOA). Anaplastic
Oligodendroglioma (AOG) constituted 13 patients (3%) while
Anaplastic Ependymoma (AE) was found in 5 patients (1.2%). In this
study, 237 patients (77.5%) presented with headache, 83 patients
(27.1%) presented with blurred vision, 65 patients (21.2%) presented
with neurological motor deficits, 52 patients (17%) presented with
convulsions, 49 patients (16%) presented with disturbed level of

consciousness, 41 patients (13.4%) presented with vomiting, and 4
patients (1.3%) presented with dizziness (Table 1).

Regarding diagnosis modalities, 58 patients (13.4%) did a CT scan
while 270 patients (62.2%) did a MRI scan. We found that 327 patients
(96.7%) had their tumor in the cerebrum (158 patients of them (48.3%)
in parietal lobe, 100 patients (30.6%) in frontal lobe, 37 patients
(11.3%) in temporal lobe, 14 patients (4.3%) in occipital lobe, 13
patients (4%) in corpus callosum, and 5 patients (1.5%) in whole
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cerebral hemisphere), while 4 patients (0.9%) had their tumor in the
cerebellum and 7 patients (1.6%) had their tumor in the thalamic area.
As regards the extent of surgical excision, 11 patients (2.5%) achieved
GTR whereas 111 patients (25.6%) achieved STR. Patients who had
only tumor biopsy were 217 patients (50%) (Table 1).

Most of our patients (81.8%) received RT (80.2% of them received
RT only, 11.8% received RT followed by ACT, 4% received CCRT and
4% received CCRT followed by ACT), in addition to 16.6% of patients
who received only BSC and 2.3% did not receive treatment (Table 2).

Among patients received RT, 154 patients (52.4%) received RT dose
≥ 60 gray (Gy) and 63 patients (17.9%) received RT dose˂60 Gy. Eighty
seven patients (24.8%) received <90% of planned RT dose. As regards
to fractionation, 321 patients (91.5 %) received RT by conventional
fractionation and 11 patients (3.1%) received RT by hypofractionation.
The median time from diagnosis till start of radiotherapy was 5.9
weeks (Table 3).

Treatment No. %

Radiotherapy 355 81.8

RT only 285 65.7

CCRTX 14 3.2

CCRTX+ACT 14 3.2

RT+ACT 42 9.7

BSC 72 16.6

No treatment 10 2.3

Table 2: Descriptive the studied cases according treatment modalities

 No. %

Radiotherapy   

Yes 355 81.8

No 79 18.2

Intent of treatment (n = 355)   

Definitive 341 96.1

Palliative 14 3.9

Dose (n = 355)   

≥ 60 Gy 188 53

>60 Gy 63 17.7

<90% of paned does 87 24.5

NA 17 4.8

Fractionation (n=355)   

Conventional 325 91.5

Hypofractionation 11 3.1

NA 19 5.4

Radiotherapy response (n=108)   

Stationary 76 70.4

Regressive 12 11.1

Progressive 18 16.7

Complete Response 2 1.8

NA 247 69.6

Duration till response (n=90)  

Min.–Max. 15.0–120.0

Mean ± SD 46.54 ± 22.53

Median 42
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Radiotherapy Toxicity (n=355)   

Headache 48 13.5

Blurring of vision 7 2

Vomiting 8 2.3

Fatigue 1 0.3

Convulsions 3 0.8

Gastritis 5 1.4

Disorientation 5 1.4

NA 305 85.9

Table 3: Descriptive the studied cases according radiotherapy

In this study series, 72 (16.6%) patients received chemotherapy.
Temozolamide (TMZ) was used in 65.3% of those patients, while 1.6%
of them received PCV (Procarbazine Carmustine and Vincristine).

And the rest of them received other treatment protocols. The average
number of chemotherapy cycles was 6 (Table 4).

 No. %

Chemotherapy   

Yes 72 16.6

No 362 83.4

Protocol (n=72)   

TMZ 47 65.3

PCV 7 1.6

Carboplatin–Etoposide 4 5.6

Cisplatin–Etoposide 12 16.7

Vincristine–Dacarbazine 1 1.4

Oral Etoposide 4 5.6

Cisplatin–Irinotecan–TMZ 1 1.4

NA 2 2.8

Intent (n=72)   

Adjuvant 42 58.3

Concomitant 14 19.4

Concomitant and adjuvant 14 19.4

Palliative 2 2.8

Number of cycles (n=72)   

NA 34 47.2

Min.-Max. 3.0-18.0

Mean ± SD. 6.68 ± 3.65

Median 6
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Response to chemotherapy (n=72)   

NA 48 66.7

Stationary 15 20.8

Regressive 5 6.9

Progressive 4 5.6

Complete Response 0 0

Table 4: Descriptive the studied cases according chemotherapy

Treatment response was assessed only in 108 patients with 1.8%
were disease free, 70.4% had a stationary course, 16.7% had a
progressive course, and finally 11.1% had a regressive course.

Treatment response after RT was reported only in 108 patients.
Among patients that underwent GTR (n=10), treatment response was
reported in 8 patients who achieved stationary course where 26
patients (28.9%) of patients underwent STR (n=122) achieved
stationary course, 2 patients (2.2%) achieved disease free, 5 patients
(5.6%) achieved regressive course and 7 patients (7.8%) developed

progression. Of all the patients that underwent excisional biopsy
(n=175), 35 patients (20%) achieved stationary course, 7 patients (4%)
achieved regressive course, 11 patients (6.3%) developed progression,
and no patients developed disease free (Table 5).

Among patients who received RT only (n=285), 58 patients (20.4%)
achieved stationary course, 7 patients (2.5%) achieved regressive
course while 12 patients (4.2%) developed progression and only 1
patient (0.3%) achieved disease free.

Surgery

Response of radiotherapy

NA Stationary Regressive Progression Disease free Total

No % No % No % No % No % No %

Biopsy 122 69.7 35 20 7 4 11 6.3 0 0 175 100

STR 50 55.5 26 28.9 5 5.6 7 7.8 2 2.2 90 100

GTR 2 20 8 80 0 0 0 0 0 0 10 100

Table 5: Response to treatment after radiotherapy in relation to surgery

Among patients that received RT followed by ACT were 42 patients
with 12 patients (28.6%) achieved stationary course, 4 patients (9.5%)
achieved regressive course and 5 patients (11.9%) developed
progression. Whereas 14 patients received CCRT, treatment response
was reported only in 2 patients (14.3%) who achieved stationary
response. Fourteen patients received CCRT followed by ACT, with 4
patients (28.7%) achieved stationary course, 1 patient (7.1%) achieved

regressive course, 1 patient (7.1%) achieved progressive course and one
patient (7.1%) was free (Table 6). The median OS of all studied patients
was 9 months (Figure 2) and the median Progression Free Survival
(PFS) was 8 months (Figure 3). The median OS was 10, 13, 19 and 15
months for patients received RT only, CCRT, CCRT followed by ACT
and RT followed by ACT, respectively (Figure 4).

Treatment

Response of radiotherapy

NA Stationary Regressive Progression Disease free Total

No % No % No % No % No % No %

RT+ACT 21 50 12 28.6 4 9.5 5 11.9 0 0 42 100

CCRTX 12 85.7 2 14.3 0 0 0 0 0 0 14 100

CCRTX+ACT 7 50 4 28.7 1 7.1 1 7.1 1 7.1 14 100

RT only 207 72.6 58 20.4 7 2.5 12 4.2 1 0.3 285 100

Table 6: Treatment response after radiotherapy
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Discussion
Fifty percent of patients were above 50 years old, close to the

number reported by Aboziada et al., in Egypt (48.1%) [6]. However,
data from western countries were much different. Stupp et al. reported
that 67% of patients are above the age of 50s [7]. And this could be
explained by longer expected age in Developed countries if compared
with that in developing countries due to the presence of infectious
diseases and poor health management which results in shorter
expected age. So, it draws attention to a very important different clinic-
pathological parameter between two populations that would affect the
choice of treatment.

Figure 2: Kaplan-Meier survival curve for overall survival

Figure 3: Kaplan-Meier survival curve for progression free survival

In this study, there is a significant association between age at
presentation (≤ 50 ys vs >50 ys) and OS (p value<0.001) (Figure 5). As
a result, the age at presentation was an important predictor of the
outcome of patients and this is consistent with data reported in either
Egyptian or western countries studies [6-9].

Figure 4: Kaplan-Meier survival curve for overall survival with
treatment

Figure 5: Kaplan-Meier survival curve for overall survival with age

Tezcan et al. reported that 52% of patients had KPS more than 60 %
which was nearly similar to our results reaching 45.4% [10]. In this
study, there was a significant positive association between KPS and
improving treatment outcome and OS (P value<0.001) and this
coincides with what reported by many studies in literature (Figure 6)
[11-16].

GBM comprises the most common histological subtype of HGGs in
our patients (80.2%) which coincides with what reported by Irwin et al.
[15]. GBM had the worst median OS (8 months) similar to the results
reported by Yilmaz et al. [9].

As regards surgical resection, only 2.5% of studied patients
underwent GTR, 25.6% underwent STR while the rest of studied
patients (50%) underwent excisional biopsy and this coincides with
what reported by Mohan et al , where 7% underwent GTR , 40%
underwent STR and 53% underwent excisional biopsy [16]. However,
this was much different from what was reported by most other series in
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the literature where most of cases underwent GTR. This may be due to
delayed presentation of patients in our center which causes difficulties
to our neurosurgeons to do GTR and so therefore leaves a negative
significant impact on overall survival in comparison to western
countries where adequate surgical resection leads to a more favorable
survival [9,17].

Figure 6: Kaplan-Meier survival curve for overall survival with KPS

Nitta et al., Albert et al. and Olive et al. reported that extent of
surgical resection had a significant association with OS. This study
reported the same results in which the median OS was 21, 11 and 9
months for GTR, STR and excisional biopsy respectively [18-20].

Among our studied patients, 355 patients (81.8%) received adjuvant
RT, 10 (2.3%) patients did not receive any treatment and 72 (16.6%)
patients received only Best Supportive Care (BSC) and this coincides
with what reported by Chang et al., where most of the patients (89%)
received RT only with no systemic treatment [21]. This could be
explained by limited resources in our country and shortage of
chemotherapeutic agents (e.g. TMZ) due to cost issues.

In our study we found that average time from diagnosis till start of
RT was 5.9 weeks. This is similar to what was reported by Stupp et al.,
where average time of diagnosis was 5 weeks [22] and also compared
to what was reported by Adeberg et al., where the average time from
diagnosis to start RT was 35 days [5].

We did not find a significant association between delay in RT and
PFS and OS with p value 0.313 and 0.323 respectively and this
coincides with what was reported by Adeberg et al. [5] but much
different from what was reported by Irwin et al. [15]. These
unexpected findings might be explained by large tumor burden due to
inadequate surgical resection which may affect outcome of patients in
our center rather than delay of starting radiotherapy.

In this study series, only 72 (16.6%) patients received
chemotherapy; forty two of them received ACT; 14 patients received
concomitant CCRT and 14 patients received CCRT followed by ACT.
This is different from what has been reported in most of series in the
literature where most patients received concomitant and adjuvant
chemotherapy. This may have been caused by unavailability of TMZ in
our center due to cost issues [17,22].

As regards chemotherapy protocols received, we found that 65.3% of
patients received chemotherapy received TMZ, either concomitant or
adjuvant, which coincides with the standard of care in most of series in
the literature [17,22]. Furthermore, the median number of ACT cycles
was 6 cycles that was similar to the results of stupp et al. and Yilmez et
al. [7,9].

In this study, patients received CCRT had improved OS but not
significantly (p value 0.464) in contrast to what was reported by other
studies in the literature. This could be explained by limited usage of
TMZ in our center due to logistic and cost issues. As a result, only
small number of studied patients received concomitant TMZ [22-25].

We also found that patients received ACT had a significant impact
on OS, with median OS of 15 months versus 10 months in patients
received RT only, and this coincides with what was reported by Ekici et
al. [26].

In comparison to patients received RT only, patients received CCRT
followed by ACT had more favorable OS (19 months Vs 10 months)
with p value 0.008. Graus et al. reported the same results with median
OS of 16.5 months and 7.8 months for those received CCRTx followed
by adjuvant TMZ and RT alone respectively [17].

Recommendations
Inadequate tumor resection and shortage of chemotherapeutic

agents negatively affect outcome of patients with HGGs in our country
so we recommend that management of patients with HGGs should be
highly individualized and should take a multidisciplinary approach
involving neuro-oncology, neurosurgery, radiation oncology, and
pathology, to optimize treatment outcomes.

Conclusion
Delayed presentation and inadequate GTR together with

unavailability of TMZ could affect outcome in limited resource
countries.
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