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ABSTRACT

Objectives: To study the epidemiology and treatment outcome of glioblastoma multiforme in a tertiary care hospital.

Materials and Methods: This was a retrospective study performed in the Department of Radiation Oncology, Sher-I-Kashmir Institute of Medical
Sciences, Soura, Srinagar, India, in which clinical and epidemiological details of the 80 cases diagnosed with glioblastoma multiforme from January

2016 to December 2020 were analyzed.

Results: The majority of the patients in our study were males, compared to females (n =57, 23: 71%, 29%). Neurodeficiency and headache were the most
common presenting symptoms. All patients were subjected to surgery followed by chemoradiation, and the overall median survival was 13 months.

Conclusion: Multimodality therapy, including safe, optimal surgical resection combined with adjuvant radiotherapy or concurrent chemoradiation and
sequential chemotherapy, is recommended for all patients with this fatal neoplasm.
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INTRODUCTION

Glioblastoma (GBM) is the most aggressive diffuse glioma
of astrocytic lineage and is considered a grade IV glioma
based on the WHO classification.! GBM is the most
common malignant primary brain tumor, making up 54%
of all gliomas and 16% of all primary brain tumors.”» GBM
remains an incurable tumor with a median survival of only
15 months.”! Treatment is complex, initially consisting
of maximally safe surgical resection followed by radiation
therapy (RT) and concurrent Temozolomide (TMZ)
chemotherapy.! GBM is primarily diagnosed at an older
age with a median age of 64 at diagnosis.>* The incidence
increases with age, peaking at 75-84 years and dropping
after 85 years.” GBM is uncommon in children.”’’ DNA
methylation patterns for pediatric and adult groups are
similar, but there are distinct clusters that are predominantly
found in children and adolescents. GBM is most commonly
located in the supratentorial region (frontal, temporal
parietal, and occipital lobes), with the highest incidence
in the frontal lobe, multiple lobes (overlapping tumors),

followed by the temporal and parietal lobes.”™ GBM is rarely
located in the cerebellum and is very rare in the spinal
cord,’®” with different tumor behaviors found at these
locations. Cerebellar location of GBM is more common in
younger patients (50-56 years of age); supratentorial location
is prevalent in older patients (62-64 years of age) and
cerebellar location is rare (0.4-3.4%) in this age bracket.®
Cerebellar GBM is less common in Whites and is smaller in
size.”*! For spinal cord GBMs, the mean age is 27 years, with
a male predominance; 53% of these tumors are seen in those
aged less than 18 years.'” Factors associated with GBM
risk are prior radiation, decreased susceptibility to allergy,
immune factors and immune genes, and some nucleotide
polymorphisms, detected by genome-wide association.!''?!
The lower risk of GBM in people with asthma and other
allergic conditions is consistent with findings that have
been confirmed by objective evidence from asthma and
other allergy-related germline polymorphism in patients
with GBM and in controls. Genotypes that increase asthma
risk are associated with decreased GBM risk.'” GBM is an
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aggressive neoplasm with a median survival of only 3 months
in untreated patients.’’! Surgery remains an important
component in the management of GBM. Surgery enables
a histological confirmation of the clinical diagnosis and
also has decompressive and cytoreductive effects, with the
advantage of increased survival with complete resection.""!
Tumor fluorescence derived from five aminolevulinic acid
enabled a more complete resection of contrast-enhancing
tumors, leading to improved progression-free-survival
in patients with GBM.!'"Y The main contraindications to
resective surgery are poor performance status (Karnofsky of
less than 70), advanced age, and eloquent location.!"™ The
combination of radiotherapy and TMZ chemotherapy is the
most effective adjuvant therapy shown to prolong survival
following primary resection.

Radiotherapy followed by TMZ results in significantly
prolonged survival compared with radiotherapy alone.
Treatment of GBM remains challenging. The current
experience in GBM treatment shows that several targets
should be approached. Therefore, rational combinations
between established treatments and new approaches aiming,
for example, at inhibition of angiogenesis, induction of
apoptosis, or inhibition of several signal transduction
pathways might offer the best opportunity to improve
prognosis.

MATERIAL AND METHODS

This was a retrospective study performed in the Department
of Radiation Oncology, Sher-I-Kashmir Institute of Medical
Sciences, Soura, Srinagar, India. All necessary clinical and
epidemiological details of the 80 cases diagnosed with
glioblastoma multiforme from January 2016 to December
2020 were retrieved. Clinical and epidemiological features,
treatment, overall survival and follow-up data were
analyzed.

Statistical analysis

The data were first keyed into a Microsoft Excel spreadsheet
and cleaned for any inaccuracies. Statistical analysis was
done using IBM SPSS Statistics for Windows from IBM
Corp. (released 2020, Version 27.0. Armonk, NY, USA).
Categorical variables were shown in the form of frequencies
and percentages.

Ethics

The procedure in conducting the study was as per the
institutional ethics committee guidelines and as per the
Helsinki Declaration of 1964, revised in 2013. Informed
consent was waived, as this was a retrospective audit of the
health records.
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Table 1: Profile of GBM patients.
Variables Category N=280 %
Age <50 20 25
>50 60 75
Gender Male 57 71
Female 23 29
Symptoms  Neuro deficit 35 44
Headache 33 41
Vomiting 15 19
Decreased vision 8 10
Seizures 8 10
Altered sensorium 5 6
Treatment Sx+CCRT 80 100
Adjuvent temozolomide 52 65
Abbreviations: GBM, Glioblastoma Multiforme; Sx, Surgery; CCRT,
Concurrent Chemoradiation.

RESULTS

In the current study, a total of 80 patients were analyzed.
The mean age of diagnosis was 51 years, with ages ranging
from 25 to 70 years. Most patients were male 57 (71%), and
the incidence rate was higher in male patients than female
patients with a male:female ratio of 2:1. Neurodeficiency
and headache were the most common presenting symptoms.
Other symptoms include vomiting, decreased vision, seizures,
and altered sensorium. The most common site of tumor was
the fronto-parietal region followed by the occipito-temporal
region [Table 1].

All patients underwent surgical debulking followed 6-8
weeks by concurrent chemoradiation to a dose of 60 Gy in 30
fractions @ 2 Gy per fraction over a period of 6 weeks, with 5
fractions per week concurrent with temozolomide (75 mg/m?).
Intensity modulated radiotherapy (IMRT) was the most
common technique used, particularly in younger patients,
followed by three-dimensional conformal radiotherapy
(3DCRT) and conventional techniques. There was no
survival benefit using different radiotherapy techniques,
but the toxicity profile was lower with the IMRT technique.
Headache, hair loss, vomiting, somnolence, fatigue, and
cognitive decline were the various side effects seen in these
patients while undergoing radiation.

Most of the patients, almost 80-90% had residual diseases
even after completing chemoradiation and were subjected
to adjuvant chemotherapy, i.e., temozolomide 250 mg for 6
cycles. 25 patients (31%) died within 8 months of diagnosis,
45 patients (56%) within 9-15 months, and 10 patients (13%)
survived for more than 16 months [Figure 1].

DISCUSSION

Glioblastoma multiforme is the most aggressive primary
central nervous system (CNS) neoplasm. These neoplasms



Tali, et al.: Epidemiology and outcome of glioblastoma multiforme: A tertiary care experience

100
75 - Plot Area
65
a4 41
29
25
19
il | o=
EH B -
g2 2| 2|3 g 2 § 1t E|E 3
i) = i — ke = 3 =
¥ A = E | T n = = 2 = o E
w O o E 2 = 2 + o
w i} o - LE LR, P =
=] w . o (751 c ] (=]
5 T 2 - 5
w L) &1
= E T 5
o - -
O = =
e w
=
3
=
<L
Age Gender Sym ptoms Treatment

Figure 1: Profile of GBM.

usually occur in the sixth and seventh decades of life.'*'”) In
the present study, the median age of our patients was 53 years,
which was consistent with the results of the literature review,
in which the average median age of 7,726 patients in the
reported series was 62 years.[®2* In almost all reported series
in the literature review, men represent a higher proportion
of GBM sufferers than women, with a mean male/female
ratio of 1.4 (range from 1.0 to 1.9) in eight studies including
4,933 patients.”?**”! In the present study, this ratio was 2:1
which was consistent with the reported series. Glioblastoma
multiforme are diffusely infiltrative tumors; consequently,
surgical curative resection is rarely possible for this neoplasm.
Optimal safe resection is an essential goal in the initial
management of patients with GBM, and the extent of surgical
resection must be balanced against the risk of neurologic
dysfunction. A variety of preoperative neuroimaging and
intraoperative mapping and neuromonitoring techniques
have been incorporated into patient management to achieve
these goals.

Postoperative adjuvant radiotherapy is a principal element
in the treatment of patients with GBM.?®! External beam
radiotherapy is usually recommended to start within 2-4
weeks following surgical resection or biopsy. A total dose
of 60 Gy is often delivered using involved portals and
conventional fractionation (daily fractions of 2 Gy, five
fractions per day).?**% Adjuvant chemotherapy plays an
important role in the management of patients with GBM.**!
Before 1999, nitrosourea-based combinations were the most
commonly used chemotherapeutic agents in GBM, among

which carmustine and lomustine were the most active agents.
However, by adding these agents to combined surgery and
postoperative radiotherapy, no significant improvements
in terms of response rates and overall survival were
observed.®3! Since 1999 and by introducing temozolomide
a modest improvement in median survival has been seen. At
present, concurrent chemoradiation followed by sequential
adjuvant temozolomide is recommended for patients with
GBM.[28’32’33]

Glioblastoma multiforme is a highly aggressive tumor,
median survival is usually less than 12 months, and long-
term survival is exceptional.””** In almost all reported series
in the literature, we found young age, good performance
status, and safe optimal resection to be the well-known good
prognostic factors in patients with GBM. In the present study,
we found radiation dose, extent of surgical resection, and
adjuvant chemotherapy to be independent prognostic factors
for overall survival. Mutations of tumor suppressor genes,
particularly p53 and amplifications of oncogenes, especially
EGFR gene amplification, play an important role in the
pathogenesis and progression of GBM. In this series, there
was no data regarding molecular markers, and these markers
are not routinely checked in our patients with GBM.

CONCLUSION

According to the findings of the present study and review of
the literature, GBM is a highly violent tumor; tends to have
early relapse and short-term survival. Multimodality therapy,
including safe optimal surgical resection combined with

Asian Journal of Oncology « 2023 9(3) | 3



Tali, et al.: Epidemiology and outcome of glioblastoma multiforme: A tertiary care experience

adjuvant radiotherapy or concurrent chemoradiation and
sequential chemotherapy, is recommended for all patients
with this fatal neoplasm. Despite modest improvement in the
overall survival of patients with GBM in the recent decade, the
outcome remains poor. Therefore, the need for more effective
novel treatments for this neoplasm is urgently needed.
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