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Abstract
Introduction. Glioblastoma multiforme is one of the most aggressive primary brain tumor, with a poor prognosis.
Aim. This study assesses the outcomes of patients with newly diagnosed glioblastoma treated in our hospital with
multimodal treatment consisting of surgical resection, concurrent chemoradiotherapy with Temozolomide and adjuvant six cycles Temozolomide, depending on clinical prognostic factors.
Materials and methods. Clinical data from 47 glioblastoma patients treated in OncoFort Hospital from January 2015
to December 2017 were analyzed. The following data were extracted from medical records of the patients: age,
gender, Karnofsky Performance Status, tumor location, size of tumor, type of surgery, postoperative treatment and
survival time between diagnosis and time of last contact.
Results. Our statistical analysis showed a longer survival among patients with of Karnofsky Performance Scale ≥80,
tumor dimension<4 cm, gross-total resection and extended chemotherapy with Temozolomide for more than 6 cycles.
Conclusions. GBM remains an incurable disease. The multidisciplinary approach is recommended to optimize results for this malady.
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Abbreviations
Glioblastoma multiforme = GBM, Karnofsky Performance Status = KPS Temozolomide = TMZ, Progression free
survival = PFS, Magnetic resonance imaging = MRI, Computer tomography = CT, Overall survival = OS

Introduction
Glioblastoma multiforme (GBM) is the most aggressive malignant glioma in adults, with a recurrence rate of 90% (1).
Though the diagnosis of a GBM is rare, with an
incidence rate only 2-3 cases per 100,000 persons
in the Europe and North America, it is the most
common type of brain tumor with an extremely
poor prognosis (2).
The incidence rate of GBM increases with age,
with highest rates between 75 and 84 years (3).

Most common location of GBM is hemispheres
of brain, often in the frontal and temporal lobes and
much less commonly can appear in the brainstem,
cerebellum or the spinal cord (4,5).
Current standard therapy is based on a multidisciplinary approach, where the surgery is the first
step in the treatment, while oncological therapy insures increase of survival (6).
Without treatment, patients diagnosed with this
disease survive three months and patients treated
with optimal therapy, including surgical resection,
chemoradiotherapy and adjuvant chemotherapy,
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have a median survival of approximately 12-16
months (6,7,8).
Uncontrolled proliferation, diffuse infiltration
and high genomic instability explain the inevitable
resistance to standard therapy and relapse (9,10).

Materials and methods
In this study, were retrospective analyzed 47
medical records of patients with confirmed GBM
and treated in our department between January
2015 and December 2017.
Inclusion criteria were: adult patient, histological proven diagnosis of GBM, Karnofsky Performance Status (KPS) of 60 or above.
The patients underwent surgical intervention
aiming at maximal safe resection of the gross disease and if this was not feasible, patients had at
least biopsy for establish the diagnosis.
Postoperative chemoradiotherapy with Temozolomide (TMZ) (75 mg/mp), for six weeks and
six cycles of chemotherapy consisting of TMZ
(150-200 mg/mp day 1-5, q4w), were planned.
Radiotherapy aims a total dose of 60 Gy, conventional fractionation through three-dimensional
conformal radiotherapy (3D-CRT) or intensity
modulated radiotherapy (IMRT) techniques.
All patients were assessed neurological, clinically, with complete blood test on presentation,
then weekly during chemoradiotherapy and 3-4
weeks after the completion of treatment.

Progression free survival (PFS) was calculated
between the date of initial surgery and progression
or recurrence on MRI/ CT imaging, or the date of
last contact or death.
Overall survival (OS) was measured between
the date of diagnosis and the date of last follow-up
or death resulting from any cause.

Statistical analysis
Statistics was done through “IBM SPSS statistics” version 20.0 program. Median PFS and median
OS were calculated using the Kaplan-Meier method.
The log-rank test was used to compare differences
between survival curves. P-values less than 0.05
were considered to be statistically significant.

Results
Forty-seven consecutive patients were included
in the study, 27 male (57.44%) and 20 females
(42.55%). The sex ratio was 1.35. The median patient age at diagnosis was 57 years (range: 32-78)
(Fig. 1).
Frontal lobe location was most common (n=18;
38.29%), followed by temporal lobe (n=14;
29.78%), parietal lobe (n=7; 14.89%), others (n=3;
6.38%). Multiple tumors were observed in 5 patients (10.63%). Mean tumor size as measured by
preoperative MRI was 4.59 cm (range: 1.1-7.2).

FIGURE 1. Age Histogram
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FIGURE 2. Progression free
survival curve for all 47 patients
evaluated

be performed and the patient underwent only biopsy. The Karnofsky index value was 60 in 5 patients
(10.63%), 70 in 10 patients (21.27%) and ≥80 in 32
patients (68.08%).
The mean total dose of radiation was 57.39 Gy.
After chemoradiotherapy, the mean number of
adjuvant TMZ cycles delivered to patients was 5.27
(range 0-28).

Cumulative Survival

We had the following histopathological distribution: 70.21% conventional glioblastoma, 19.14%
glioblastoma with oligodendroglioma component,
6.98% small cell glioblastoma; gliosarcoma and giant cell glioblastoma had a frequency of 2.12% each.
Gross total resection was possible in 15 (31.91%)
patients and subtotal resection was done in 26
(55.31 %), in 6 patients (12.76%) surgery could not

FIGURE 3. Overall survival curve
for all 47 patients evaluated
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FIGURE 4. Multivariate analysis –
Overall Survival total ablation vs.
subtotal ablation vs. biopsy

second year survival rate was 65.95% and 19.4%
respectively.
Multivariate analysis regarding the outcome
showed advantage for total ablation vs. subtotal ablation and biopsy (p<0.004, p <0.003) (Fig. 4).

Cumulative Survival

The median PFS was 5 months (95% CI 3.3216.679) (see Figure 2).
The progression free survival rate at 6 months
was 48.93%.
In all patients, the median OS was 15 months
(95% CI 12.48-17.51) (Fig. 3), and the first and

FIGURE 5. Overall survival
distribution by Karnofsky
Performance Scale
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FIGURE 6. The relation between
tumor dimension on the
preoperative radiological images
and overall survival

Our results show that bigger tumor size at preoperative MRI are associated with worse prognosis. As shown in fig. 6, using log rank analysis, patients with smaller tumors (<4 cm) had a median
OS of 22 months compared to 14 months among
patients with the larger tumors (≥ 4 cm), p = 0.002.

Cumulative Survival

The longest estimated median survival was calculated in patients with Karnofsky Performance
Scale ≥80 (18 months, p<0.001) (Fig. 5).
In our study, no significant difference was found
in the survival of patients of at least 50 years old
than that of below 50 years of age.

FIGURE 7. A – Overall
Survival: < 6 cycles, 6 cycles,
>6 cycles TMZ;
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FIGURE 7. B – Progression free
survival: < 6 cycles, 6 cycles,
>6 cycles TMZ

There was no statistically significant association
observed between overall survival and age of diagnosis (log-rank test; p = 0.517), gender (log-rank
test; p=0.752), multicentric GBM at MRI (log-rank
test; p = 0.202) and histopathological subtypes (logrank test; p = 0.989).
After concomitant treatment from total number of
patients, 12 didn’t continue chemotherapy with TMZ
(10 patients due to disease progression, 2 due to
death), 15 received less than six cycles, 10 received
six cycles and 10 received more than six cycles.
As shown by Kaplan-Meier curve analysis, patients
who received long-term TMZ treatment had longer OS
and PFS than patients receiving standard treatment
(p<0.029, p<0.004, respectively) (Fig. 7 A, B).
The most frequent hematologic complications
were neutropenia, presented in 10 cases (21.27%),
leucopenia in 8 (17.02%), thrombocytopenia in 11
(23.40%).
Due to severe hematologic toxicities, one patient had to stop the concomitant treatment with radiotherapy and TMZ earlier.

Discussions
Postoperative radiation therapy alone was standard treatment until 2005, when the results of a large,

randomized, multicentric phase III trial that included 573 patients with newly diagnosed GBM from
85 centers changed the standard of care.
This trial, known as the Stupp regimen, reported
a median overall survival of 14,6 months (95% CI
13.2 – 16.8) for the radiotherapy plus TMZ group
versus 12.1 months (95% CI 11.2 – 13.0) for the
radiotherapy alone group.
Overall survival was 61.1% at one year, 26.5%
at 2 years, with TMZ and radiotherapy, versus
50.6%, and 10.4 % with radiotherapy alone
Until now, the Stupp protocol is the only alternative that have managed to significantly increase
the survival of these patients (6).
This is a retrospective study with median follow-up of 14.85 months in which our patients underwent adjuvant chemoradiotherapy with TMZ in
the Stupp regimen.
The median age of our patients was 57 years,
which is very close of median age from Stupp study
(56 years).
Also, our median PFS and OS of 5 and 15
months , respectively, are comparable to the Stupp
trial results showing a median PFS and OS of 6.9
and 14.6 months, respectively, in the treated patients with concurrent and adjuvant TMZ.
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Previous studies proved that there are various
factors related to the patient, tumor and treatment
that affects the outcomes (11).
So, we analyzed the impact of these factors (age,
gender, performance status, tumor dimension, tumor location, extension of surgery, concurrent
TMZ, adjuvant chemotherapy) on the result.
In other similar studies, the information regarding the benefit of extended surgery are opposite
(12).
The survival rate in patients with GBM is improved by extension of surgery, so, complete resection led to the longest survival of 33 months, followed by 15 months for partial resection and 6
months for patients with biopsy.
On univariate analysis, high KPS score (≥ 80)
and tumor dimension were two significant prognostic factors correlated with OS (p=0.001, p= 0.002,
respectively).
In our study, the variables the patient’s gender,
histopathologic sub-type, tumor location and age
did not appear to have a significant effect on survival.
Furthermore, we noticed that patients receiving
more than six cycles of TMZ had a significant
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longer survival which is consistent with results of
Seiz et al. study (13).

Conclusions
Despite the aggressive treatment, recurrence
and death are inevitable.
In our analysis, total surgery led to a standalone
significant improvement of survival.
Maximal resection should be performed whenever possible, and results in significantly longer
survival time.
Also, administration of more than 6 cycles of
chemotherapy should be taken into consideration in
daily practice.
This study proves that the efficiency of our treatment is at least similar with the ones mentioned in
other studies from worldwide.
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