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Abstract

Purpose: Glioblastoma is the most aggressive and frequent primary brain
tumor in adults. Its prognosis remains dismal despite breakthroughs in all
therapy modalities. This study was out to present the epidemiological,
clinical, therapeutic and evolutionary characteristics of glioblastomas in
our center as a low-income nation.

Patients and Methods: The study was carried out at University hospital
in collaboration with two departments: Neurosurgery and Cancer therapy
Center between June 1%, 2016, and June 30%, 2021. Two qualified
physicians retrieved all of the data from the hospital's medical records.
All clinical, paraclinical, and evolutionary characteristics were collected.
Utilizing an Excel data file, the data was extracted, coded, and analyzed
using GraphPad Prism 6.

Results: The study concerned 35 patients, their median age was 60,6 years
[32-87] with a male predominance (sex ratio M/F=2,18), Clinical signs
varied; motor impairment was present in 60% of patients, intracranial
pressure syndrome in 48.5%, higher function problems in 37.1% and
seizures in 20% of cases. Complete resection, partial excision, and biopsy
were the surgical techniques used in 34%, 40%, and 26% of the cases,
respectively. Twenty-two patients received radiotherapy with concomitant
chemotherapy according to the STUPP protocol in 15 cases. The evolution
at 3 months could be characterized in 28 patients and was marked by
14.2% good response, 37.1% stability, 20% progression and 8.5% death.
Patients with Glioblastoma with good KPS score>70 and a low ki67 index
who received total resection, followed by radio-chemotherapy, had longer
median survival, which was 12 months on average.
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into categorization have resulted in improved treatment management [2].
Glioblastoma is an excellent illustration of a multidisciplinary consultation,
whose core tenet is surgery with macroscopically full surgical resection
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coupled with radiotherapy [3]. Indeed, breakthroughs in
neurosurgery, most notably awake surgery, and radiation
with novel methods like as intensity-modulated radiotherapy,
and chemotherapy with new anti-angiogenic target medicines
have improved prognosis. However, because glioblastoma
relapses often, the outlook is still bleak [4]. Our research
intends to assess glioblastoma's epidemiological, therapeutic,
and prognostic trends in light of our local experience.

Material and Methods
Study Design and Settings

This retrospective descriptive study was conducted
between June 1%, 2016, and June 30%, 2021 at the International
University Hospital Cheikh Khalifa in Casablanca, Morocco.

Participants and Eligibility Criteria

The inclusion criteria were as follows: a) freshly
diagnosed, histologically verified Glioma grade IV; b) tumor
site in the brain; ¢) anatomopathological report in our center;
and d) treatment by our multidisciplinary team. All patients
who didn't meet the conditions of the study were turned away
due to the exclusion criteria.

Data Collection

All data were extracted from hospital medical records
using standardized data collection forms. Data collected
included sociodemographic, clinical (age, sex, clinical
stage, performance status....), paraclinical, therapeutic and
evolutive parameters.

Statistical Analyses

The data extraction was carried out via an Excel datasheet,
coded, and analyzed using GraphPad prism 6.

Ethical Considerations

The present study was done through the ethical aspects
respecting all the conditions of confidentiality, anonymity,
and self-determination of participants.

Results

During our investigation, we collected 35 cases of glioma
Grade IV, with the main clinical features presented in table
1. Glioblastoma was detected histologically in 97.2% of
patients, whereas Gliosarcoma was discovered in one case
(2.8%). Immunohistochemistry was done on 24 of our patients
(68.5%) and revealed a positive IDH status in one patient,
GFAP and OLIG 2 expression was negative in one patient but
positive in the others, a high cell proliferation index of more
than 20% was noted in 13 patients, and a positive anti-p53
antibody in 71.4% of the cases. In our dataset, all our patients
did computed tomography (CT) coupled with magnetic
resonance imaging MRI in 30 cases.

The progression of our patients was marked by surgical
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problems in 7 cases, including hydrocephalus in 2 cases,
infectious complications in 2 cases, and thromboembolic
complications in 3 cases. We documented 3 hematological
toxicities as post-chemotherapy side effects. The brief
carcinologic history was characterized by lesion stability
in 13 cases (37.1%), regression of lesions by at least >50%
in 5 patients (14.2%), advancement in 7 patients (20%),
and mortality in 3 patients (8.5%). Seven of our patients
had unresolved follow-up issues. Only 25 individuals were
followed up on after a median overall survival of 12 months;
there were 19 (76%) fatalities and 6 (24%) patients were still
living: two are now in complete remission, two had lesion
stability, one has tumor progression, and one does not get
radiological follow-up owing to palliative treatment because
of medullary aplasia. In order to highlight the impact of
primary treatment in the overall survival we perform overall
survival Kaplein-Meier based on the therapy received by the
patients involved in our study (Figure 1 a,b,c).

Discussion
Epidemiology

Glioblastoma patients survival in Morocco is a topic
that hasn't been studied all that much. Indeed, there is no
national cancer registry, and regional registries do not have
glioblastoma-specific descriptive epidemiological data.
However, according to some regional academic studies,
glioblastoma accounts for 47.6% of intracranial tumor
malignancies with frequency of 0.94% (0.48% in 2016 and
1.37% in 2017) in all cancers [5]. The median age in our
study was 60, 6 years, which is consistent with international
publications, and we had a male/female sex ratio of 2.18,
which is greater than what has been documented in regional
and global literature [1-6].

Clinical Features

The median time to the diagnosis in our study is a little
longer than the average published studies [7]. This could
be explained by delayed of consultation and ongoing self-
medication. We found a significant prevalence of headache in
our study (68,5%), but we also found that 48,5% of patients
had intracranial pressure syndrome, which is consistent with
previously published data that ranges from 28% to 57%
8,9]. According to the literature, the occurrence of a motor
deficiency at the time of diagnosis is a crucial prognostic
marker, but its prevalence varies. Chang's team states that,
in their experience, 35.9% of cases [8], but other team’s
record up to 45% [9]. In our study, the motor deficiency was
discovered in 60% cases, which might explain our patients'
poor prognosis. Performance status, which restricts therapy
options, is a crucial factor in the management of GBM.
Patients with poor prognosis account for 17.1% of patients
in our experience as opposed to 11% as described in the
literature [10,11].
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Table 1: Clinical characteristics of Glioma Grade IV patients
enrolled in the study and their therapeutic management.

Number of patients

35 (100%)

Median age, years (range) 60,6 [32-87]
Gender

Male 24 (68,5%)
Female 11(31,4%)
Median time to the diagnosis, months (range) 3,6 [0,25-10]
Median KPS at diagnosis (range) 76 [20-100]
Main symptoms

Headache 7 (20%)
Intracranial hypertension syndrome 17(48,5%)
Sensory-motor deficit 26 (74%)
Seizures 7(20%)
Tumor localization

Right hemisphere 19 (54,2%)
Left hemisphere 16 (45,7%)
Main lobe localization

Frontal 6 (17%)
Temporal 7 (20%)
Parietal 9 (25%)
Occipital 4 (11,5%)
Others 9 (26,5%)
Median Tumor size, cm (range) 5,11[2,8-8,4]
Primary treatment

Gross total resection 12 (34%)
Subtotal resection 14 (40%)
Stereotactic Biopsy 9 (26%)

Treatment modalities
Radiotherapy
Chemotherapy

22(62,5%)
15 (42,8%)

Paraclinical Features

The studies differed in their data regarding tumor
location, although the majority found a primary parietal
location [5,10-12]. Our study is in agreement with these
data regarding the site brain. However, we found some
differences about the focality and the median size. Indeed,
we observed higher multifocality (17.1%) compared to
11,7% and 14%, respectively, in American and European
experiences [8,10]. This discovery might be the cause of
our patients' adverse evolution. Similarly, the median size
in our study was 5,11cm, although in other articles it does
not surpass 4,5cm, which explains a substantial part of our
patients' bad prognosis. The general histological features in
our investigation were comparable to those reported in the
literature [13]. However, no conclusions about molecular
characteristics could be drawn in our study, because just a few
patients did immunohistochemistry investigation and only
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one patient had an evaluated MGMT status. This absence of
data is due to our patient’s socioeconomic status and the non-
reimbursement of the molecular investigation by insurance
companies in our nation.

Treatment Features

The extent of resection varies greatly in the literature.
Complete resection rates varied from 26 percent in the
Combs study [14], 39%in STUPP [15], to 75% in the
Belghali study [5]. While the partial resection rate in Belghali
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Figure 1-a: Kaplein-Meier estimate of overall survival in patients
treated by complete resection versus those with Biopsy alone.
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Figure 1-b: Kaplein-Meier estimate of overall survival in patients
with complete versus partial resection.
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Figure 1-c: Kaplein-Meier estimate of overall survival in our
patients receiving radiotherapy with Temozolomide versus
radiotherapy alone.
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[5] ranges from 12.5% to 26% in Sinning [16] and 44% in
STUPP [15] The percentage of biopsies, however, varies
from 15% [5, 15-16] to 50% [17]. In our analysis, the biopsy
rate is somewhat higher (26%) and the total resection rate
is lower (34%), compared to the primary published studies.
This finding can be explained by the low-performance status
at the time of diagnosis, as well as the report's location and/
or size. Indeed, a thorough surgery is conditioned firstly by
the operability of the patient (general state and comorbidity)
and secondly by the resectability of a tumor (the size of the
lesion and its location). In terms of oncological treatment,
42% of patients in our research got STUPP regimens, which
is somewhat lower than the results from the Stupp or Bauchet
studies, which were 58, 3% and 50%, respectively [7,15]. The
smaller sample size compared to these two studies may help
to explain the outcome. In concordance of Stupp protocol,
our patients get concomitant chemoradiation and adjuvant
chemotherapy throughout 6 cycles of Temozolomide. In
our study, two patients underwent bevacizumab-based
chemotherapy for recurrence at a dosage of 10 mg/kg every
15 days. The literature on recurrence therapy supports this
approach [18].

Evolution and Prognosis

Many prognostic variables have been identified in the
literature. Indeed, Lacroix et al. discovered that age is a
significant prognostic factor in their analysis of 416 patients,
as with young patients aged 45 years was 14 months compared
to outliving senior patients aged >65 years, only 7 months [20].
The findings of our investigation support this conclusion. In
addition, Liang et al. found that performance status is related
to median survival in a study of 335 patients. In comparison
to a KPS of 80%, where the median survival is 8.8 months, if
the KPS is >70-80%, the median survival is 11.2 months [19].
Our findings are consistent with the literature since patients
with a KPS score >70 had a longer median survival (13.7
months) than those with a KPS of 70 (8.5 months). It should
also be highlighted that Ki67 levels are linked to survival
[19]. Based on the criterion that has already been established
in the literature, we demonstrate increased survival when the
ki67 is less than 20 (12.2 months) as opposed to a ki67 of
more than 20. (8.5 months). Other immunohistochemistry
markers, such as IDH status, were published in the literature,
and the researchers concluded that the IDH mutation was
of substantial value in the prognosis of glioblastoma after
controlling for other variables that might impact survival,
such as clinical status or surgical resection extent [21]. Due
to the poor representativeness of this subgroup and the fact
that only 16 patients in our series had IDH1 status testing,
we are unable to make any conclusions in this area. Of those
16 patients, only one had an IDH mutated. The quality of the
surgical resection is the main predictive variable associated
with survival. Indeed, survival following full resection can
exceed 16.9 months, but it drops to 5 months after the biopsy

Volume 7 « Issue 1 19

[22]. Our results are consistent with the literature, with a
median survival of 15.3 months following total resection,
10.5 months following partial resection, and only 5 months
following biopsy. Adjuvant therapy is also an important
component of therapeutic management. Several studies found
an improvement in median survival after radio-chemotherapy
using the STUPP protocol. The findings in our series are
consistent with the literature, with a median survival of 14
months following combined radio-chemotherapy, similar to
the STUPP study. We reported a lower median survival after
radiation alone (9 months) which confirmed the beneficence
of the association with chemotherapy as mentioned in the
literature. It's critical to emphasize that MGMT predicts a
better outcome after radiation and temozolomide. Patients
with low MGMT expression respond to temozolomide more
effectively (55%) than patients with high MGMT expression
(7%) [23]. It has also been found that methylated MGMT
patients who underwent radio chemotherapy with TMZ had
improved progression-free survival and overall survival
when compared to radiation alone [24]. In our investigation,
just one patient underwent MGMT profiling. Despite the
lack of MGMT methylation in this case and the restricted
therapeutic choices in our environment, the patient underwent
Temozolomide-based chemotherapy and was in full remission
after a 19-month follow-up. It should be mentioned that in
this case, we performed a complete resection, highlighting
the crucial role of a high-quality surgical resection.

Study Limits

The authors are aware that firstly the study did not provide
enough data on molecular parameters due to a lack of a local
operational molecular biology platform and patients’ limited
financial resources for external help. Secondly, the study is
monocentric and has a limited follow-up.

Conclusion

While we wait for tailored treatments based on the
incorporation of molecular characteristics into medicines,
the only guarantee of a better prognosis for GBM remains
early diagnosis and management at reference centers
by a multidisciplinary team of neuro-oncology experts,
particularly in low-income countries.
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