
Glioblastoma multiforme (GBM) is an aggres-
sive malignancy of the central nervous system (CNS) 
that is more prevalent in males, presenting with a me-
dian survival time of 15 months and a median age of 
diagnosis at 64 years.1 GBM stands as the most com-
mon primary malignant CNS tumor, with fewer than 
10% of patients living beyond 2 years after diagnosis. 
Long-term survivors often experience neurological 
disorders, cognitive deficits, and a decline in social 

functions.2 Several clinical prognostic factors have 
been identified that are associated with a more fa-
vorable outcome, such as younger age at diagnosis, 
cerebellar tumor location, high-performance status, 
and complete tumor resection.1 Furthermore, molec-
ular studies have been beneficial for predicting prog-
nosis and treatment response. Mutations in IDH1/2 
are indicative of a favorable prognosis, while methy-
lation of the O6-methylguanine-DNA methyltrans-
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ferase (MGMT) promoter suggests sensitivity to 
alkylating agents.3 However, in developing countries, 
where comprehensive molecular studies are not fea-
sible for every patient, research has turned towards 
identifying more accessible and cost-effective bio-
chemical markers. 

As for treatment, the established standard of care 
for GBM includes maximal safe resection, followed 
by 6 weeks of concurrent radiotherapy (RT) and temo-
zolomide (TMZ), and then 6 months of adjuvant 
TMZ.4 Despite aggressive initial treatment, around 
90% of GBM cases recur within 2 years, with no con-
sensus on the standard of care for recurrent GBM.5 Sec-
ond surgery and re-irradiation are considered local 
therapeutic options in cases of recurrent GBM.6 The 
treatment modalities for GBM can also be combined. 
There is limited evidence suggesting that re-surgery, 
with or without re-irradiation and chemotherapy (CT) 
may be appropriate for some individuals.7 Addition-
ally, stereotactic radiosurgery (SRS), known for its pre-
cise and conformal delivery of high radiation doses, is 
another option for treating local recurrences.8 Indeed, 
SRS has been demonstrated to improve survival in pa-
tients with local recurrence and to possess a more fa-
vorable safety profile compared to repeated surgical 
resection.8 Furthermore, systemic therapies can be em-
ployed in this situation, either alone or in combination.7 
The single agents bevacizumab (anti-vascular en-
dothelial growth factor receptor monoclonal antibody), 
bevacizumab plus irinotecan (BEV/IRI), chemothera-
peutic agents such as lomustine and fotemustine, CT 
combinations such as procarbazine, lomustine, vin-
cristine (PCV), and regorafenib (oral multikinase in-
hibitor) are among the treatments used.7 However, 
despite multimodal treatment approaches, this cancer 
type is still virtually always deadly.9,10 

Despite recent improvements in understanding 
the biology of this disease and multimodal methods 
for treatment, novel therapeutic alternatives are 
clearly needed for GBM, which has a low survival 
rate. In this study, the aim was to evaluate the demo-
graphic data of patients who were subsequently di-
agnosed with GBM, the treatments received, and the 
clinical outcomes of these treatments, and to deter-
mine the contribution to the patients receiving the 
treatments available in the country. 

 MATERIAL AND METHODS 
This study received approval from the Clinical Re-
search Ethics Committee of İzmir Kâtip Çelebi Uni-
versity, Faculty of Medicine, Atatürk Training and 
Research Hospital (date: June 15, 2023, no: 0294). It 
was carried out in accordance with the Declaration of 
Helsinki and principles of good clinical practice. The 
demographic details of 123 patients, monitored at the 
Faculty of Medicine, Atatürk Training and Research 
Hospital of İzmir Kâtip Çelebi University from 2007 
to 2020, with fully accessible data, were initially 
evaluated. Of them, two patients were later excluded 
because the survival was more than 10 years, which 
contradicted the inclusion criterion, and the diagnosis 
was suspected, so a pathology revision was planned. 
The patients who declined to participate in the study 
were also excluded. Only patients with an ECOG per-
formance status (PS) of 0-1 at diagnosis were con-
sidered for inclusion.  

The evaluation of the patients included age, gen-
der, surgical history, adjuvant treatments received, 
whether adjuvant therapy comprised solely of RT or 
included CT following chemoradiotherapy (CRT), re-
currence management via re-operation, and the ap-
plication of SRS. Progression-free survival (PFS) was 
determined as the duration from the start of treatment 
to the initial progression or relapse, while overall sur-
vival (OS) was calculated from the time of diagnosis 
until death. Furthermore, aspects such as the treat-
ments administered at primary, secondary, and ter-
tiary care levels, the response durations to these 
treatments, and the management of patients who ex-
hibited progression during treatment, including their 
transition to alternative therapeutic options, were 
meticulously examined. 

STATISTICAL ANALYSIS  
IBM SPSS Statistics for Windows, version 25.0 
(IBM Corp., Armonk, NY, USA), was used for sta-
tistical analysis. The Kolmogorov-Smirnov test was 
used to examine the conformity of the variables to a 
normal distribution. Descriptive statistics are pre-
sented as the mean±standard deviation for normally 
distributed continuous variables and frequency (per-
centage) for categorical variables. Survival times 
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were calculated with the Kaplan-Meier method. Be-
tween-group comparisons of survival times were per-
formed with the log-rank test. Cox regression 
analyses were performed to determine the significant 
factors independently associated with mortality and 
progression. Variables were analyzed with univariate 
Cox regression analysis, and statistically significant 
variables were included in the multivariate Cox re-
gression analysis. One-way analysis of variance was 
used for comparisons involving more than two 
groups. The homogeneity of variance was evaluated 
with Levene’s test. When there was a significant dif-
ference among the groups, the Bonferroni correction, 
a post hoc test, was used for comparison. p values less 
than 0.05 were considered to indicate statistical sig-
nificance. 

 RESULTS 
The study included 120 patients (52 females and 68 
males), with a mean age of 54.72±12.31 (range 17-
80). Upon examining the demographic data, it was 
observed that the largest group within the general 
population was aged between 50-70, accounting for 
56.1%, and GBM was more prevalent in males. 
Subtotal resection was performed on 69 (57.50%) pa-
tients, and total resection on 48 (40.00%) patients. 
Thirty-seven (30.83%) patients underwent re-opera-
tion. Fifteen (12.50%) patients received adjuvant ra-
diotherapy, and 100 (83.33%) patients underwent 
adjuvant CRT. Six (5.00%) patients received re-irra-
diation, and 12 (10.00%) patients underwent SRS. 

Sixty-four (53.33%) patients received first-line 
CT, with 53 (44.17%) receiving BEV/IRI and 11 
(9.17%) receiving TMZ. All patients who received 
first-line and second-line CT had an ECOG PS of 0-
1. Twenty-one (17.50%) patients received second-
line CT, six (5.00%) of whom included bevacizumab. 
Progression was detected in 116 (96.67%) patients, 
and 113 (94.17%) cases resulted in death (Table 1). 

The mean OS was 25.96 months [95% confi-
dence interval (CI): 21.61-30.32], and the median OS 
was 19.00 months (95% CI: 16.18-21.82). OS was 
significantly lower in older patients (>65) compared 
to younger ones (p=0.014). Patients who underwent 
re-operation had a significantly higher OS compared 

to those who did not (p=0.001). Patients who re-
ceived adjuvant CRT had a significantly higher OS 
than those who received no adjuvant therapy 
(p<0.001), while no significant differences in OS 
were observed between the adjuvant RT group and 
other groups (Figure 1). Patients who underwent 
stereotactic surgery had a significantly higher OS 
compared to others (p=0.011). Patients receiving 
BEV/IRI treatment had a significantly higher OS than 
those who did not receive first-line CT, and those re-
ceiving TMZ treatment had a significantly higher OS 
compared to other patients (p<0.001). When evalu-
ating first-line CT in patients with high PFS (>15 
months), no significant differences were found be-

Age 54.72±12.31 
Sex  

Female 52 (43.33%) 
Male 68 (56.67%) 

Operation  
No operation 3 (2.50%) 
Subtotal resection 69 (57.50%) 
Total resection 48 (40.00%) 
Reoperation 37 (30.83%) 

Adjuvant treatment  
No adjuvant treatment 5 (4.17%) 
Radiotherapy 15 (12.50%) 
Chemoradiotherapy 100 (83.33%) 
Re-irradiation 6 (5.00%) 
Stereotactic radiosurgery 12 (10.00%) 

Chemotherapy, 1st line  
No chemotherapy 56 (46.67%) 
BEV/IRI 53 (44.17%) 
TMZ 11 (9.17%) 

Chemotherapy, 2nd line  
No chemotherapy 99 (82.50%) 
Bevacizumab 1 (0.83%) 
BEV/IRI 5 (4.17%) 
Carboplatin 2 (1.67%) 
Etoposide 1 (0.83%) 
Carbo/Etop 1 (0.83%) 
Fotemustine 11 (9.17%) 
Progression 116 (96.67%) 
Exitus 113 (94.17%) 

TABLE 1:  Summary of demographics and  
treatment procedures.

Descriptive statistics were presented by using mean±standard deviation for normally 
distributed continuous variables and frequency (percentage) for categorical variables; 
BEV/IRI: Bevacizumab plus irinotecan; TMZ: Temozolomide.
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tween CT groups. Patients who received second-line 
CT had a significantly higher OS than those who did 
not (p=0.004). Patients receiving bevacizumab as 
second-line treatment had a significantly higher OS 
than those who never received bevacizumab 
(p=0.007). Patients with high PFS (>15 months) had 
a significantly higher OS than others (p<0.001). No 
significant differences were observed in OS based 
on sex, type of operation, and re-irradiation groups 
(Table 2). 

Multivariable Cox regression analysis revealed 
that adjuvant CRT, first-line CT, and PFS were inde-
pendently associated with mortality risk. Patients 
who received adjuvant CRT exhibited a 4.219-fold 
lower risk of death compared to those who did not re-
ceive any adjuvant therapy [hazard ratio (HR): 0.237, 
95% CI: 0.088-0.635, p=0.004]. Patients treated with 
BEV/IRI as first-line CT had a 2.433-fold lower risk 
of death than those who did not receive first-line CT 
(HR: 0.411, 95% CI: 0.260-0.651, p<0.001), and 
those treated with TMZ as first-line CT had a 3.745-
fold lower risk of death compared to those who did 
not receive first-line CT (HR: 0.267, 95% CI: 0.121-
0.589, p=0.001). Patients with higher PFS (>15 
months) had a 6.849-fold lower risk of death than 
other patients (HR: 0.146, 95% CI: 0.079-0.267, 
p<0.001) (Table 3). 

The mean PFS was 14.71 months (95% CI: 
11.91-17.52), and the median PFS was 10.00 months 
(95% CI: 8.39-11.61). PFS was significantly higher in 
patients who received adjuvant CRT compared to those 
who did not receive any adjuvant therapy (p=0.038), 

while no significant differences were observed in PFS 
between the adjuvant RT group and other groups. No 
significant differences in PFS were found based on 
age, sex, and type of operation (Table 4). 

Cox regression analysis indicated that adjuvant 
CRT was the only factor associated with PFS. Pa-
tients who received adjuvant CRT had a 2.907-fold 
lower risk of progression than those who did not re-
ceive any adjuvant therapy (HR: 0.344, 95% CI: 
0.138-0.858) (Table 5). 

 DISCUSSION 

In recent years, the association of molecular out-
comes with clinical outcomes has underscored the 
importance of isocitrate dehydrogenase (IDH) as a 
predictive marker, now incorporated into the diag-
nostic criteria for brain tumors, indicating favorable 
prognostic and CT response.11 Moreover, MGMT sta-
tus has been identified as a predictive marker for a 
better therapeutic response.11 The differentiation be-
tween IDH-mutant and IDH-wild type GBMs, as 
stipulated by the 2016 WHO classification, was not 
feasible for all patients, as the inclusion of patient 
data from 2007 onward meant that these molecular 
evaluations were not routinely conducted in earlier 
periods. Data on MGMT promoter methylation were 
similarly inadequate. Of the twenty-one patients as-
sessed for IDH mutation, only one exhibited an IDH-
1 mutation. Therefore, making comparisons based on 
mutation status was not possible. The patient with the 
IDH-1 mutation, a 32-year-old woman, had an OS of 
15 months. Following adjuvant treatment after her 
initial surgery, she underwent a second surgery and 
succumbed to disease progression three months later 
while receiving first-line BEV/IRI therapy. 

GBM was predominantly observed in men aged 
50-70 years, aligning with existing literature.1 The 
observed OS rates exceeded the anticipated 10-12 
months reported in the literature.12 Study participants 
were individuals presenting to the radiation oncology 
or medical oncology clinic for initial evaluation post-
diagnosis. Patients with the poorest survival, who 
died during the diagnostic process or shortly after 
surgery, were excluded from the study, potentially in-

FIGURE 1: Overall survival plot with regard to adjuvant treatment.



fluencing the survival results positively due to their 
absence. 

Furthermore, it was noted that 117 patients un-
derwent surgical intervention, while 3 were diag-

nosed via brain biopsy. Surgery was the primary 
treatment option for eligible patients, reflecting the 
literature’s assertion that surgery enhances survival 
in GBM patients.13 The lack of a discernible survival 
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 Exitus, n (%) Mean (95% CI) Median (95% CI) p value 
All patients 113 (94.17) 25.96 (21.61-30.32) 19.00 (16.18-21.82) N/A 
Age  

≤65 90 (94.74) 27.84 (22.94-32.75) 21.00 (17.84-24.16) 0.014 
>65 23 (92.00) 20.10 (10.37-29.83) 11.00 (9.08-12.92)  

Sex  
Female 49 (94.23) 28.56 (20.36-36.75) 18.00 (13.29-22.71) 0.462 
Male 64 (94.12) 23.40 (19.66-27.14) 19.00 (15.64-22.36)  

Operation  
No operation 3 (100.00) 43.67 (11.49-75.84) 52.00 (0.00-116.01) 0.520 
Subtotal resection 69 (97.10) 24.43 (19.73-29.13) 19.00 (15.52-22.48)  
Total resection 48 (89.58) 27.45 (18.78-36.12) 19.00 (14.48-23.52)  

Reoperation  
No 79 (95.18) 21.09 (16.59-25.58) 15.00 (12.02-17.98) 0.001 
Yes 34 (91.89) 36.46 (27.81-45.11) 25.00 (16.95-33.06)  

Adjuvant treatment  
No adjuvant treatment 5 (100.00) 7.00 (2.32-11.68) 8.00 (0.00-20.88)a <0.001 
Radiotherapy 14 (93.33) 23.80 (8.61-38.99) 10.00 (6.21-13.79)ab  
Chemoradiotherapy 94 (94.00) 27.07 (22.57-31.56) 20.00 (17.21-22.79)b  

Re-irradiation  
No 107 (93.86) 24.91 (20.52-29.30) 18.00 (15.21-20.79) 0.115 
Yes 6 (100.00) 45.17 (22.54-67.80) 27.00 (0.00-65.41)  

Stereotactic radiosurgery  
No 101 (93.52) 23.90 (19.32-28.47) 17.00 (14.28-19.72) 0.011 
Yes 12 (100.00) 45.08 (32.14-58.02) 42.00 (40.33-43.67)  

Chemotherapy, 1st line  
No chemotherapy 52 (92.86) 17.42 (12.17-22.67) 12.00 (8.95-15.05)a <0.001 
BEV/IRI 51 (96.23) 29.14 (22.93-35.36) 22.00 (17.55-26.45)b  
TMZ 10 (90.91) 52.27 (36.40-68.14) 42.00 (31.21-52.79)c  

Chemotherapy, 1st line(1)  
No chemotherapy 11 (73.33) 35.90 (17.69-54.12) 25.00 (20.62-29.38) 0.051 
BEV/IRI 11 (91.67) 58.92 (43.40-74.43) 51.00 (34.03-67.97)  
TMZ 8 (88.89) 57.00 (39.27-74.73) 48.00 (30.47-65.53)  

Chemotherapy, 2nd line  
No 93 (93.94) 22.80 (18.36-27.24) 17.00 (14.71-19.29) 0.004 
Yes 20 (95.24) 40.29 (29.33-51.25) 31.00 (19.04-42.96)  

Bevacizumab treatment(2)  
No 57 (93.44) 19.50 (14.73-24.27) 15.00 (10.23-19.77) 0.007 
Only 2nd line 5 (83.33) 58.33 (31.45-85.22) 38.00 (16.40-59.60)  

PFS  
≤15 months 83 (98.81) 15.92 (13.99-17.85) 15.00 (12.77-17.23) <0.001 
>15 months 30 (83.33) 49.66 (39.41-59.91) 41.00 (37.07-44.93)  

TABLE 2:  Overall survival (months) with Kaplan-Meier method and comparisons of groups with Log rank test.

(1) Only patients with PFS>15 months were included in the analysis; (2) Patients who received BEV/IRI in the first-line treatment were excluded from the analysis; Letters denote 
pairwise comparison results, if two groups have same letter that means there is no significant difference between them; CI: Confidence interval; BEV/IRI: Bevacizumab plus irinote-
can; TMZ: Temozolomide; PFS: Progression-free survival.
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benefit from surgery among the study patients was 
ascribed to the limited number of patients, particu-
larly those not undergoing surgery. 

The data from this study reveal that adjuvant 
therapy following surgery, the re-administration of 

surgery in patients who relapse, and the use of SRS in 
isolated relapses offer an OS benefit.5,14,15 The find-
ings indicate that utilizing SBRT significantly im-
proves OS. Regarding disease progression, SBRT 
proved to be more effective than re-irradiation. In this 
research, the application of surgery at the time of re-
lapse significantly enhanced OS, despite conflicting 
evidence in existing literature.16 Research has identi-
fied that only approximately 20 to 30 percent of pa-
tients with recurrent glioblastoma qualify for a 
second surgery.16 It is believed that the appropriate 
patients were selected for this study, as the incidence 
of surgery at relapse aligns with recommendations in 
the literature. Nevertheless, while re-surgery may 
offer symptomatic relief for patients, its impact on 
PFS and OS remains to be confirmed. This study is 
significant for demonstrating the OS benefit of re-
surgery. In line with the literature, it is concluded that 
surgery should be reserved for specific groups of pa-
tients.17,18 

In our study, 64 (53.33%) patients received first-
line CT. The patients were evaluated for performance 
at the beginning of the study. When progression oc-
curred after surgery and adjuvant treatments, first-
line treatments were planned. Treatment was not 
planned for patients with worsening performance sta-
tus. Treatment was not planned for 2 patients who re-
fused treatment, even though their ECOG 

 Progression, n (%) Mean (95% CI) Median (95% CI) p value 
All patients 116 (96.67) 14.71 (11.91-17.52) 10.00 (8.39-11.61) N/A 
Age  

≤65 92 (96.84) 15.53 (12.42-18.63) 11.00 (8.96-13.04) 0.053 
>65 24 (96.00) 12.32 (5.55-19.09) 8.00 (7.24-8.76)  

Sex  
Female 51 (98.08) 14.67 (9.97-19.37) 10.00 (7.99-12.01) 0.828 
Male 65 (95.59) 14.54 (11.41-17.66) 10.00 (7.98-12.02)  

Operation  
No operation 3 (100.00) 29.33 (0.00-62.31) 26.00 (0.00-64.41) 0.450 
Subtotal resection 67 (97.10) 14.11 (10.38-17.83) 10.00 (8.65-11.36)  
Total resection 46 (95.83) 14.50 (10.42-18.58) 8.00 (6.30-9.70)  

Adjuvant treatment  
No adjuvant treatment 5 (100.00) 5.80 (2.11-9.49) 7.00 (0.00-17.74)a 0.038 
Radiotherapy 15 (100.00) 12.53 (6.75-18.31) 8.00 (7.07-8.93)ab  
Chemoradiotherapy 96 (96.00) 15.59 (12.29-18.88) 10.00 (8.49-11.51)b  

TABLE 4:  Progression-free survival (months) with Kaplan-Meier method and comparisons of groups with Log rank test.

CI: Confidence interval; Letters denote pairwise comparison results, if two groups have same letter that means there is no significant difference between them.

 Univariable Multivariable 
 HR (95% CI) HR (95% CI) 
Age, >65 1.760 (1.107-2.797) 1.150 (0.704-1.878) 
Sex, Male 1.152 (0.784-1.693)  
Operation(2)  

Subtotal resection 1.897 (0.591-6.092)  
Total resection 1.751 (0.538-5.696)  

Reoperation 0.516 (0.343-0.777) 0.710 (0.455-1.109) 
Adjuvant treatment(3)  

Radiotherapy 0.182 (0.062-0.531) 0.405 (0.138-1.190) 
Chemoradiotherapy 0.152 (0.059-0.392) 0.237 (0.088-0.635) 

Re-irradiation 0.524 (0.228-1.204)  
Stereotactic radiosurgery 0.465 (0.252-0.857) 0.992 (0.507-1.942) 
Chemotherapy, 1st line(4)  

BEV/IRI 0.481 (0.323-0.717) 0.411 (0.260-0.651) 
TMZ 0.225 (0.112-0.455) 0.267 (0.121-0.589) 

Chemotherapy, 2nd line 0.501 (0.307-0.816) 0.782 (0.426-1.435) 
Progression-free survival 0.137 (0.077-0.244) 0.146 (0.079-0.267) 
>15 months 

TABLE 3:  HRs for mortality, Cox regression analysis results.

(2) Reference category is “No operation”; (3) Reference category is “No adjuvant treat-
ment”; (4) Reference category is “No chemotherapy”; HR: Hazard ratio;  
CI: Confidence interval; BEV/IRI: Bevacizumab plus irinotecan; TMZ: Temozolomide.
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performance score ranged from 0-1. All patients who 
received first-line treatment had an ECOG perfor-
mance score ranging from 0-1. However, whether the 
prolonged survival of patients receiving first-line 
treatment is due to performance or treatment is con-
troversial, and this is one of the limitations of this 
study. Although the ECOG performance score ranged 
from 0-1, comparisons could not be made due to the 
small number of patients who did not receive treat-
ment. 

The findings suggest that for patients experienc-
ing progression after completing adjuvant CT fol-
lowing adjuvant CRT, re-administration of TMZ is a 
feasible option for those with a PFS>15 months. Con-
versely, in patients with early progression and a short 
PFS, clinicians tend to prefer the combination of 
BEV/IRI over TMZ. The effectiveness of BEV/IRI 
and TMZ was found to be similar in patients with a 
PFS of over 15 months. Therefore, for this group, 
both retrying TMZ and switching to BEV/IRI are 
considered viable treatment strategies without a clear 
superiority of one over the other. 

Due to the selection of TMZ for only one pa-
tient in the group with a PFS of 15 months or less, 
a direct comparison could not be conducted. The 
suboptimal survival outcomes observed in 39 pa-
tients who received BEV/IRI may be attributed to 
potentially aggressive molecular features, con-
tributing to their early progression. Furthermore, 
the anticipated poor prognosis in this cohort was 

also reflected in their diminished performance sta-
tus, affecting the feasibility of treatment planning 
compared to patients with a PFS of more than 15 
months (74% vs. 88%). 

For patients who had not previously received be-
vacizumab as a second-line treatment, employing be-
vacizumab or the BEV/IRI combination offered 
benefits over alternative therapies. These findings un-
derscore the role of bevacizumab in the treatment of 
GBM beyond the initial treatment phase, highlight-
ing the effectiveness of subsequent treatments when 
chosen judiciously for appropriate patients and 
agents. 

LIMITATIONS OF THE STUDY 
In addition to the small number of patients, the limi-
tations of the study were that the patients could not be 
analyzed according to IDH mutation status or MGMT 
promoter methylation status. Another limitation of 
the study was that only patients with good perfor-
mance scores received first- and second-line treat-
ments, which created bias in the results.Additionally, 
in the 2nd series, treatment was given to patients with 
an ECOG PS of 0-1. A limitation of the present study 
is that CT did not increase survival in the first or sec-
ond series, as the majority of the patients did not re-
ceive first- or second-line treatment due to their low 
performance status. 

Another limitation was the composition of the 
patient cohort, which was a selected group referred 
to radiation oncology and medical oncology outpa-
tient clinics. Additionally, access to advanced diag-
nostic methods and treatments was restricted due to 
socioeconomic factors and the retrospective design 
of the study. 

 CONCLUSION 
Despite these limitations, the findings demonstrated 
that while the OS rates observed were superior to 
those reported in existing literature, the need for 
novel treatment approaches for GBM remains urgent, 
given the high rates of mortality and relapse. Inte-
grated treatment approaches combining surgery, RT, 
CT, bevacizumab, and targeted therapies are recom-
mended.  

 Univariable 
 HR (95% CI) 
Age, >65 1.536 (0.972-2.426) 
Sex, Male 0.961 (0.663-1.394) 
Operation(2)  

Subtotal resection 2.044 (0.630-6.637) 
Total resection 1.932 (0.591-6.315) 

Adjuvant treatment(3)  
Radiotherapy 0.416 (0.149-1.159) 
Chemoradiotherapy 0.344 (0.138-0.858) 

TABLE 5:  Hazard ratios for progression,  
Cox regression analysis results.

(2) Reference category is “No operation”; (3) Reference category is “No adjuvant treat-
ment”. Multivariable analysis was not performed due to only one variable was found to 
be significant; HR: Hazard ratio; CI: Confidence interval.
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Furthermore, re-surgery and SBRT should be 
considered for suitable patients. Supportive care 
should also be provided as needed, with an emphasis 
on prioritizing patient safety and adhering to the prin-
ciple of “first, do no harm.” 
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