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Clinical prognostic factors in 
newly diagnosed glioblastoma

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 adju-
vant 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 cy-
cles. 
conclusions. GBM remains an incurable disease. The multidisciplinary approach is recommended to optimize re-
sults for this malady.
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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 ag-
gressive malignant glioma in adults, with a recur-
rence 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 multidis-
ciplinary approach, where the surgery is the first 
step in the treatment, while oncological therapy in-
sures 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, histologi-
cal proven diagnosis of gBM, Karnofsky Perfor-
mance status (KPs) of 60 or above.

the patients underwent surgical intervention 
aiming at maximal safe resection of the gross dis-
ease and if this was not feasible, patients had at 
least biopsy for establish the diagnosis.

Postoperative chemoradiotherapy with te-
mozolomide (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, con-
ventional fractionation through three-dimensional 
conformal radiotherapy (3D-crt) or intensity 
modulated radiotherapy (iMrt) techniques.

all patients were assessed neurological, clini-
cally, 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 statis-
tics” 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 pa-
tient 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 pa-
tients (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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We had the following histopathological distribu-
tion: 70.21% conventional glioblastoma, 19.14% 
glioblastoma with oligodendroglioma component, 
6.98% small cell glioblastoma; gliosarcoma and gi-
ant 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 

be performed and the patient underwent only biop-
sy. 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).

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

FIGURE 3. Overall survival curve 
for all 47 patients evaluated
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the median PFs was 5 months (95% ci 3.321- 
6.679) (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 

second year survival rate was 65.95% and 19.4% 
respectively.

Multivariate analysis regarding the outcome 
showed advantage for total ablation vs. subtotal ab-
lation and biopsy (p<0.004, p <0.003) (Fig. 4).

FIGURE 4. Multivariate analysis – 
Overall Survival total ablation vs. 
subtotal ablation vs. biopsy

FIGURE 5. Overall survival 
distribution by Karnofsky 
Performance Scale
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the longest estimated median survival was cal-
culated 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.

Our results show that bigger tumor size at pre-
operative Mri are associated with worse progno-
sis. As shown in fig. 6, using log rank analysis, pa-
tients 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.

FIGURE 6. The relation between 
tumor dimension on the  
preoperative radiological images 
and overall survival

FIGURE 7. A – Overall 
Survival: < 6 cycles, 6 cycles, 
>6 cycles TMZ;
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There was no statistically significant association 
observed between overall survival and age of diag-
nosis (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 (log-
rank 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 pa-
tient had to stop the concomitant treatment with ra-
diotherapy and tMZ earlier. 

dIscussIons  

Postoperative radiation therapy alone was stand-
ard treatment until 2005, when the results of a large, 

randomized, multicentric phase iii trial that includ-
ed 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 alter-
native that have managed to significantly increase 
the survival of these patients (6).

this is a retrospective study with median fol-
low-up of 14.85 months in which our patients un-
derwent 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 pa-
tients with concurrent and adjuvant tMZ.

FIGURE 7. B – Progression free 
survival: < 6 cycles, 6 cycles,  
>6 cycles 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, tu-
mor location, extension of surgery, concurrent 
tMZ, adjuvant chemotherapy) on the result.

in other similar studies, the information regard-
ing the benefit of extended surgery are opposite 
(12).

the survival rate in patients with gBM is im-
proved by extension of surgery, so, complete resec-
tion led to the longest survival of 33 months, fol-
lowed 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 prognos-
tic 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 sur-
vival.

Furthermore, we noticed that patients receiving 
more than six cycles of TMZ had a significant 

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 when-
ever 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 treat-
ment is at least similar with the ones mentioned in 
other studies from worldwide.
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